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EXECUTIVE OVERVIEW
The U.S. Department of Energy's (DOE) Savannah River Site (SRS) historically has been the nuclear
materials production center for the nuclear weapons complex. One of the areas within the site, referred
to as H-Area, has facilities that were used for the chemical separation of irradiated materials from the
reactors located onsite and subsequent preparation of these materials for various uses. Attendant support
facilities for waste management and waste treatment, as well as the tritium processing facilities, are also
located at H-Area. Located within H-Area is the Receiving Basin for Offsite Fuels (RBOF) which
historically has been used for the receipt and interim storage of nuclear materials, primarily spent nuclear
fuel (SNF), in preparation for transfer to the separations area (H-Canyon) for chemical processing. Until
the past few years, RBOF has been the primary DOE facility for the storage of SNF received from offsite
sources. Consequently, RBOF has evolved to support the nation's non-proliferation goals by providing
interim storage for both domestic and foreign research reactor spent fuel that has significant quantities of
fissile material.

id

RBOF consists of several water-filled basins used for handling and storing spent nuclear fuel; it has a
limited storage capacity that cannot be expanded. However, it has unique capabilities to handle a wide
variety of transportation casks for either loading or off-loading. The current programs at RBOF are to
receive and provide storage for SNF that contain significant quantities of special nuclear materials
(SNM) that will either undergo materials processing and stabilization at H-Canyon, be transferred to
other SRS onsite storage facilities, or be transferred to the DOE Idaho site. At the present time, RBOF
stores research reactor fuel, spent fuel from DOE reactors, such as the High Flux Isotope Reactor in Oak
Ridge, Tennessee, and several other spent fuel assemblies that have either stainless steel or zirconium
cladding. The vast majority of the fuel is research reactor fuel, of which approximately 70% of the fuel
elements are from domestic users licensed by the NRC and the remaining 30% is from foreign countries.
The highly-enriched uranium (HEU) research reactor fuel contains material previously enriched in the
U.S. Most of this HEU reactor fuel was fabricated in the U.S. in facilities licensed by the Nuclear
Regulatory Commission (NRC). Subsequently, it was either exported under NRC export license
conditions or transferred to NRC licensees in the U.S. It is planned that spent fuel with stainless steel or
zirconium cladding will be transferred in the near future to the Idaho National Engineering and
Environmental Laboratory. RBOF also contains a small (less than ten percent) inventory of both
unirradiated research reactor fuel and irradiated target materials that contain SNM.
Storage basins for spent nuclear fuel also exist at the DOE production reactor sites at SRS; however,
these primarily are filled with DOE spent fuel from prior reactor operations. Another storage facility at
SRS, the L-Reactor storage basin, was modified to allow for storage of offsite spent fuel receipts.
Currently, RBOF only receives those shipments that involve transportation casks that cannot be handled
at the L-basin facility. Approximately 90% of research reactor spent fuel shipments arriving at SRS go
to L-Reactor for unloading and storage.
The annual RBOF operating costs are about 20 million dollars. Therefore, to minimize site operating
costs, current DOE plans provide for the eventual transfer of the existing RBOF inventory to L-Reactor
Basin as schedule and budget allow. Current projections indicate that this can be completed by 2006.

K>

The RBOF facility was selected as one of the regulatory pilots to be conducted under a pilot program
established in a November 21, 1997 Memorandum of Understanding (MOU) between the NRC and the
DOE. During the course of the pilot, teams were assigned to assess the feasibility of transitioning RBOF
to external regulation. The intent was to evaluate and ascertain the advantages and disadvantages of
various regulatory approaches and to identify any impediments that might require consideration.
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The NRC team concluded that RBOF satisfies NRC requirements for licensing under the currently
effective 10 CFR Part 70, as well as the draft Part 70 version in effect during the mid-1998 review. For
RBOF, itself, NRC indicates that no substantive changes to its existing facilities, activities, staffing or
documentation for safety reasons would be required.
However, from a DOE perspective, in terms of the transition of RBOF to NRC regulatory requirements,
a number of regulatory uncertainties warrant attention. If these uncertainties are not addressed by a
combination of legislation, regulatory amendments or exemptions, and by administrative measures, they
could have the potential for impacting the transition process. These include the ultimate application, in
practice, of a pending revision of 10 CFR Part 70, which is presumed to be the model for licensing
RBOF; given RBOF's short facility life, how the 'timeliness" provisions under the NRC
decommissioning regulation would be interpreted and applied for a fuel storage facility; and how
rigorously the material control and accountability (MC&A) provisions of NRC safeguards and security
requirements would be applied.
While the NRC team members emphasized that past NRC regulatory practice not only permitted, but
encouraged, flexibility and accommodation through exemptions, interpretations and standards
development, DOE team members believe that such assurances need to rise to the level of formal
legislative or regulatory commitments. In particular, the final promulgation and use of a "risk-informed,
performance-based" approach to regulation in a new 10 CFR Part 70 remains uncertain, although many
of its tenets were employed by the NRC team at RBOF. One implication of this transition period
between "compliance-based" and "risk-informed, performance-based" regulations of non-reactor
facilities is the greater reliance it places on licensing staffjudgment to interpret how standards should be
applied. For RBOF, it was clear that the flexibility afforded for specific standards varied somewhat as a
function of whether a traditional or "reformed" Part 70 approach was being taken. Given the
Commission's ongoing reconsideration of the draft revision to Part 70, it appears that the actual impact
of NRC licensing at RBOF may be indeterminate until these changes are promulgated in final form.
The implications of licensing under Part 70 at RBOF as contrasted with a Part 30 and 33 "broad scope"
license model identified for LBNL during that pilot project was also found instructive. The
comprehensiveness, cost and transition implications for licensing a high hazard nuclear facility under a
Part 70 license were found to be considerably more significant at RBOF than for licensing LBNL for,
essentially, materials possession and radiation protection. Beyond the eleven-fold difference in the
annual NRC licensing fee for the two licenses (S30,000 for LBNL versus $347,000 for RBOF), is an
even greater difference between the projected DOE transition costs to meet the Part 70 license
requirements at RBOF as compared with LBNL (about $6 million versus $200,000 assuming 'ideal"
resolution of DOE's regulatory concerns in both cases).
A major contributor to this cost impact are the necessary procedural and program changes necessary at
the site level to accommodate licensing RBOF as an individual facility on a DOE reservation. At large
DOE sites, there has been extensive integration of general site services with individual facility
operations. Disentangling these shared activities from RBOF for purposes of licensing would require
extensive administrative changes in existing site systems and procedures. Other shared-site
considerations that impede individual facility licensing within large DOE sites include safety analysis,
emergency management, and fire protection. Safety analysis is particularly important to RBOF given the
proximity of adjacent and higher-hazard nuclear facilities at SRS, and could be central to certain NRC
administrative provisions (e.g., Part 2), which include assessment of such risks in the licensing process.
While the Occupational Safety and Health Administration (OSHA) and the State of South Carolina were
not formal participants in the RBOF pilot, these agencies were active observers with OSHA staff making
a site visit for meetings at RBOF and State representatives being involved in discussions on licensing
x
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options. In the latter case, the State decided to defer to NRC for any regulation of RBOF for radiological
safety. The quantities of SNM present would preclude regulation in this regard by the State of South
Carolina. Also consistent with the 1996 National Academy of Public Administration report regarding
OSHA regulation of DOE facilities, it is assumed OSHA would regulate the RBOF facility for
occupational safety and health (South Carolina is not a State Plan State).
Based on safety documentation review, mock licensing and assessments, and interviews with site
personnel, NRC team members concluded that: (1) the safety risk imposed from RBOF operations is
very small; (2) the nuclear facility safety basis determination and documentation are adequate; and, (3)
the implementation of operational safety programs is adequate. Because there are higher-risk facilities in
H-Area and adjacent areas and because RBOF was found to have little risk impact to public, workers and
the environment, there is little, if any, risk improvement that can be expected strictly due to external
regulation by NRC. In fact, the risk imposed to RBOF workers by adjacent and higher-hazard nuclear
facilities would likely need further evaluation if RBOF underwent licensing review.
Any program improvements would be overshadowed by the high and mostly administrative costs
associated with such improvements. The cost to transition RBOF to NRC regulation has been estimated
to range from 6 to 13.5 million dollars, with annual costs estimated at 1.5 to 3.2 million dollars. These
costs are significant for several reasons. RBOF depends upon many shared-site resources (e.g., fire
protection, emergency preparedness, safeguards and security, and safety analysis), necessitating changes
in key site contractual, policy and procedural documentation to reflect NRC regulatory obligations. This
impact would be particularly large for changing operating procedures, meeting NRC administrative
requirements, and meeting new provisions for MC&A, unless regulatory flexibility is forthcoming.
Assuming decommissioning proceeds for RBOF under NRC's requirements, the cost impact would range
from 40-45 million dollars using NRC's most conservative radiological cleanup criteria. These costs do
not include the additional costs of regulation by OSHA, which did not participate in this pilot. For
regulating RBOF, NRC projected a transition cost of about $678,000 and an annual cost of $347,000.
RBOF is a unique facility with a short projected life expectancy (de-inventorying of fuel and shutdown
scheduled for 2006). NRC would only regulate RBOF operations for one to four years assuming a threeyear transition period. Coupled with the above, the projected costs of regulatory transition driven by
administrative and shared-site issues, and the regulatory uncertainties involving MC&A lead the
Department to conclude that NRC regulation of RBOF would not be justified.
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REPORT ORGANIZATION
Figure RO-l depicts the organization of this report. Chapter 1provides background information on the
growing interest by the Federal Government in moving DOE from self-regulation to external regulation.
It also provides the goals of the pilot program and a description of the RBOF Pilot Project and generic
issues related to the RBOF Pilot. Chapter 2 gives an overview of SRS and RBOF. Chapter 3 compares
the assessments of the SRS and RBOF programs and activities for acceptance under NRC requirements.
Chapter 4 describes the choice of external regulator. Chapter 5 discusses the various regulatory options
and the preferred licensing model. The regulatory impact analyses are contained in Chapters 6 through
9. Chapter 6 contains a cost analysis of NRC regulation. Chapter 7 discusses the transition strategy to
NRC oversight. Chapter 8 describes the relationship of the external regulator to other Federal agencies.
Chapter 9 addresses potential legislative and regulatory changes. Chapter 10 summarizes the insights
from RBOF and the pilot program as a whole.
Volume 2 of this report provides several Appendices, such as the Work Plan (Appendix A), the NRC
onsite assessment report (Appendix F), the NRC mock Safety Evaluation Report (Appendix H), and a
cost description in support of Chapter 6 (Appendix I).
The RBOF Pilot Project team accomplished the objectives established in the RBOF Work Plan, except
for (1) completion of a mock license application and (2) completion of a mock license. Although RBOF
was found acceptable for NRC licensing, the pilot team recommends that RBOF not be externally
regulated by NRC because of the adequacy of riskfhazard control, shared-site issues, cost and short life
expectancy. Therefore, a mock license is not included in this report. These objectives are described and
cross-referenced to this report in Table RO- 1.

SRS-RBOF PILOT PROJECT SPECIFIC OBJECTIVES FROM THE
WORK PLAN

CHAPTERS &
APPENDICES

1.

Evaluate the effect of external regulation on the effectiveness and efficiency of the SRS radiation
protection, safeguards and securlty, fire protection, chernical safety, and nuclear safety programs.
(Value added)

10. J

2.

Prepare NRC mock license based on ROF application, and conduct NRC mock Inspection for
NRC regulation of facilities, activities and programs Involving radioactive materials.

3.5, F. H

3.

Review the current SRS radiation protection, nuclear safety, and safeguards and securIty
programs and compare with NRC requirements, to Identify gaps or Inconsistencies.

4.

Estimate the cost. Inciuding level of effort and time necessary, to transfflon classes of facilities like 6.1
RBOF to external regulation.

5.

Evaluate possible division of regulatory responsibilities between the NRC and other regulators, the 4,5,8 10
effect on DOE oversight activiltes, and provide recommendations.

6.

Review by NRC of regulatory coverage of RBOF operations, Including waste management.
environmental monitoring, and decontamination and decommissioning.

3. F, H

7.

Identify legislative and regulatory Issues and potential solutions associated with a transition of
RBOF to NRC regulation.

7, 9

.

. 3. E. F. H

Involve stakeholders including the public Inthe pilot process to ensure that relevant issues of
public concern with respect to external regulation of RBOF are considered.

1, S.D
I

Table RO-1 - Cross-reference of Pilot Objectives and Results
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1. INTRODUCTION
1.1 BACKGROUND
The U.S. Department of Energy (DOE) currently operates numerous nuclear facilities in support of its
Congressionally-mandated missions. Under the Atomic Energy Act (AEA), DOE is, in large part,
exempt from regulation by the U.S. Nuclear Regulatory Commission (NRC), and historically has selfregulated the nuclear safety of its facilities through implementation of DOE regulations and directives
(policies, Orders, guides, manuals, and technical standards). Additionally, the AEA provides DOE with
authority to self-regulate occupational safety and health, although DOE has adopted Occupational Safety
and Health Administration (OSHA) requirements or their equivalent
Shortly after the April 1986 Chernobyl nuclear accident, the Secretary of Energy requested the National
Academy of Sciences (NAS) to perform an independent assessment of the implications of the accident as
it related to the safe operation of the larger nuclear reactors operated by DOE at that time. Subsequently,
Congress directed the Secretary to expand the NAS assessment to include environment, safety, and
health (ES&H) issues throughout the DOE complex. The NAS issued its results, which included
numerous conclusions and recommendations, in three separate reports during 1987 and 1988.
The NAS review group found that the self-regulation of DOE was "insular" and not reflecting
commercial industry safety management techniques and controls. One of the key recommendations
made by the NAS was to establish an independent, external safety oversight committee, advisory to the
Secretary, in lieu of transferring the Department's safety oversight responsibilities to the NRC. In early
1988, the Secretary established an independent Advisory Committee on Nuclear Facility Safety
(ACNFS). Later in 1988, Congress enacted legislation to create a new federal agency to act as an
external nuclear safety oversight body for defense-related activities, the Defense Nuclear Facilities
Safety Board (DNFSB). With the establishment of the DNFSB, the ACNFS charter was terminated in
November 1991. The charter for the ACNFS and the statutory language for the DNFSB provided the
ability for both entities to conduct reviews and inspections of assigned DOE activities and to make
recommendations to the Secretary. Neither the ACNFS nor the DNFSB have ever been regulatory
agencies, and neither have ever had licensing or enforcement authority.
During 1994, in response to the U.S. House of Representatives Subcommittee on Energy and Mineral
Resources consideration of legislation for ending self-regulation of DOE nuclear facilities, DOE
requested that further Congressional consideration of external regulation be postponed. This was done to
allow DOE to study the concept and make appropriate recommendations. Subsequently, the Secretary
created the Advisory Committee on External Regulation of DOE Nuclear Safety in January 1995. This
committee was co-chaired by Dr. John Ahearne, a former NRC Commissioner and Chairman, and Mr.
Gerard Scannell, a former Assistant Secretary of Labor for Occupational Safety and Health. In its
December 1995 report, this committee recommended a framework for external regulation with either the
NRC or the DNFSB serving as the nuclear safety regulator and OSHA as the regulator for worker safety.
In order to evaluate options for implementing these recommendations, a DOE Working Group on
External Regulation was established and issued its report as to the DOE preferences for "who, what, and
when" as it pertained to external regulation. Based on this report, then-Secretary of Energy Hazel
O'Leary announced in January 1997 that the Administration would introduce legislation to give NRC the
responsibility for regulating nuclear safety at DOE facilities, phased in over a 10-year period.
Contingent on adequate funding, staffing, resources, and a clear delineation of the authority that NRC
would exercise over the DOE facilities, NRC endorsed the concept of NRC oversight of DOE facilities.
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NRC based this endorsement on the DOE announcement and the public comments it received on its
Strategic Assessment and Rebaselining Initiative,' which overwhelmingly favored NRC oversight of
DOE nuclear facilities. In June 1997, then-Secretary of Energy Federico Peifa and NRC Chairman
Shirley Jackson agreed to establish a pilot program to examine NRC regulation of a set of DOE nuclear
facilities in order to resolve outstanding legal, policy, and technical issues. Therefore, the question of
"how" to implement external regulation was to be tested through a hands-on approach referred to in this
report as a Pilot Program.
Subsequently, NRC and DOE jointly executed a November 21, 1997 Memorandum of Understanding
(MOU), establishing the Pilot Program to determine the desirability of NRC regulation of certain DOE
facilities. The results of such an effort also could be used to support a decision on whether to seek
legislation to authorize external oversight of these facilities by NRC. For selected classes of licenses at
non-federal facilities, NRC can delegate its regulatory powers to an Agreement State. An Agreement
State is one that NRC has found to have a radiation control program that is compatible with NRCs and is
adequate to protect public health and safety and to which the NRC relinquishes portions of its regulatory
authority.
The Pilot Program was designed to explore the effects of various regulatory concepts at several DOE
facilities through simulated regulation, as defined in Section I of the MOU. NRC staff evaluated each
pilot facility and its standards, requirements, programs, procedures, practices, and activities against the
standards and requirements that NRC believes would be appropriate for this type of facility. In essence,
the Pilot Program consisted of mock licensing against existing and proposed NRC licensing requirements
and an onsite inspection using NRC techniques.
This report presents the results of the pilot project conducted at the Receiving Basin for Offsite Fuels
(RBOF) at the Savannah River Site (SRS). This report: (1) summarizes the information gathered during
the simulated licensing and inspection activities that were conducted onsite in accordance with the RBOF
Work Plan (Appendix A); (2) relates this information to the matrix of issues contained in the work plan;
and (3) analyzes major technical, policy, and legal issues.

1.2

THE PILOT PROGRAM

The specific activities and the conditions under which they would be carried out during the Pilot
Program, are detailed in the MOU between NRC and DOE. The MOU identifies eight objectives of the
Pilot Program: (1) determine the value added by NRC regulatory oversight; (2) test various regulatory
approaches (e.g., licensing, certification); (3) determine the status of DOE pilot facilities with respect to
meeting existing NRC requirements or acceptable alternatives, and identify any significant safety issues;
(4) determine the costs (to DOE and NRC) of NRC regulation; (5) evaluate alternative regulatory
relationships, and determine DOE contract changes that might be necessary to provide for NRC
oversight; (6) identify transition issues and solutions; (7) identify legislative and regulatory changes
needed, and (8) evaluate the appropriate process of stakeholder involvement should the NRC have broad
external regulatory authority over DOE nuclear facilities.
The Pilot Program was intended to test regulatory concepts at several DOE facilities through
simulated regulation, as defined in Section III of the MOU. External NRC regulation of nuclear safety
includes licensing, inspection and enforcement processes. For the purposes of this pilot, efforts were

NRC Strategic Assessment and Rebaselining Initiative, Direction-Setting Issue No. 2: Oversight of the
Department of Energy.
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inherently limited to the licensing aspects. The enforcement aspects were neither conducted nor
simulated. Simulated regulation was defined in the MOU as follows:

NRC will test regulatoryconcepts and evaluate a facility and its standards,requirements,
procedures,practices, and activities againststandardsthat NRC believes would be appropriate
to ensure safety in view of the nature of the work and hazards at thatpilotfacility. Simulated
regulationwill involve interactionswith DOE, DOE's contractors, and the NRC. Simulated
regulation will include NRC inspectionsof eachpilotfacility to identify issues relatedto
implementation. NRC's inspections will not result in enforcement action to compel compliance
with particularstandards or requirements. However, significant inspectionfindingsthat
impact health and safety will be transmittedpromptly to the DOE organizationfor the pilot
facility,for review and corrective actions, as appropriate.
As discussed throughout this rep6rt, extensive effort was devoted by the RBOF Pilot Team members to
understand the technical bases and DOE requirements used to establish the so-called "safe operating
envelope." Concurrently, onsite observations and walk-arounds were conducted. However, the
procedures of the NRC Inspection Manual for fuel cycle facilities procedures were not used. No unsafe
conditions were identified, but apparent items of non-compliance with DOE requirements were identified
and provided to DOE for resolution. In an NRC-licensed facility, such items would have triggered the
NRC enforcement process, which includes various activities, for example the preparation and issuance of
proposed notices of violations (NOV), conduct of enforcement conferences and subsequent issuance of
the NOV with required follow-up actions. No simulated enforcement activities were conducted at
RBOF. Consequently, DOE onsite and contractor personnel were subjected to an extensive mock
licensing review, and detailed examinations in selected topical areas, but did not have the benefit of
experiencing NRC's enforcement program. An OSHA pilot conducted at Oak Ridge did focus on mock
inspection and enforcement and DOE obtained valuable insights from that effort.
1.3

THE RBOF PILOT PROJECT

The selection of RBOF as a pilot site was based on the following criteria:
*

It represents a facility that is similar to current NRC-licensed facilities. RBOF is primarily used to
store reactor fuel and other special nuclear material (SNM) 2 that contains highly-enriched uranium
(HEU), most of which originated in the U.S. in NRC licensed facilities.

*

The existing NRC regulatory program could potentially be applied to RBOF.

*

It was originally expected to operate for 10 or more years.3

*

The key DOE and contractor personnel were willing to participate in a pilot project.

As defined in 10 CFR Part 70 and 74, special nuclear materials are (I) plutonium, uranium 233, uranium
enriched in the isotope 233 or in the isotope 235, and any other material which the Commission, pursuant to
the provisions of section 51 of the Atomic Energy Act as amended, determines to be special nuclear material,
but does not include source material; or (2) any material artificially enriched by any of the foregoing but
does not include source material.
Although the original selection ofRBOF as a pilot reflected a 10 year operational status, the facility has
since been designated for shutdown by the year 2006. The RBOF pilot was first chosen on the anticipation it
would operate a full ten years.
3

RBOF
ChapterI

*

PilotProjecton
ExternalRegulation ofDOE Facilities

The RBOF Pilot Project could be carried out within FY98 and FY99 budgeted resources.

NRC and DOE conducted the RBOF Pilot Project from May 1998 through September 1998, with the
participation of the State of South Carolina Department of Health and Environmental Control
(SCDHEC), OSHA, Environment Protection Agency (EPA), the public, and Westinghouse Savannah
River Company (WSRC), which operates RBOF for DOE. Details related to the implementation of this
pilot project can be found in the Appendix A (RBOF Work Plan). This plan contains both a set of issues
unique to RBOF and a list of issues pertinent to all pilot facilities that need to be addressed in order to
make the broader decision on whether the NRC should regulate RBOF. The result is a matrix that links
the general objectives of the MOU to specific issues identified by DOE, the Commission, and others.
The RBOF Pilot Team spent a total of about 10 days at SRS and reviewed the RBOF facilities and
programs, applying the concept of simulated regulation and assessing the costs and benefits of external
regulation (see Appendix B for the List of Participants). The SCDHEC staff took part in site visits (see
Appendix C for site visit agendas), provided information for the pilot assessment of RBOF, and
presented their respective independent views on issues of concern (which have been included in this
report). The scope of the RBOF Pilot did not cover industrial safety of workers. OSHA representatives
visited the facility during the pilot but did not fully participate in all site meetings and onsite
assessments. An EPA representative participated in discussions at some site meetings as well. This
report is the result of the team's review and was prepared jointly by DOE and NRC task forces. The
review produced no findings that warranted immediate action to protect health and safety.
The pilot team developed a stakeholder process to identify and address local issues at RBOF and to
obtain information for a preferred stakeholder involvement model under potential NRC regulation. A
public meeting was held with stakeholders to discuss the pilot and to serve as a forum for discussion of
the issues of importance to the local community. A synopsis of this meeting is contained in Appendix D.
In addition, a Citizens Advisory Board (CAB) representative was invited to participate and attended a
pilot team meeting.
1.4

ISSUES

This report (specifically in Chapters 2 through 9, and its appendices) is a compilation of observations,
facts and opinions on the part of both DOE and NRC pilot team members who performed the pilot
review. There are differing points of view expressed by the pilot team in this report and its appendices.
It was not the intent of this pilot effort to reach a consensus or to resolve each issue, but rather to use the
process to develop a factual basis for developing a consolidated summary of the consideration of generic
issues that need to be addressed in the future. Resolution of these issues could be achieved by either
specific legislative language or by decisions reached during deliberations of a specific license
application. Chapter 10 summarizes the insights and issues derived from this pilot project.
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OVERVIEW OF SRS AND RBOF

2.1

SRS AND RBOF DESCRIPTION
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This chapter provides a description of SRS, the H-Area within SRS, and RBOF within the H-Area.
Appendix F augments this chapter by providing a supplemental discussion of the safety basis, programs
and controls for RBOF.

2.1.1 SRS AND H-AREA
Figure 2.1 shows the location of the SRS in the State of South Carolina and the location of the H-Area in
the SRS. Figure 2.2 shows the location of RBOF in the H-Area in relation with other major H-Area
nuclear facilities. SRS occupies about 300 square miles on the upper Atlantic Coastal Plain of South
Carolina. SRS is approximately 25 miles southeast of Augusta, Georgia; 22 miles south of Aiken, South
Carolina; and 100 miles from the Atlantic Coast. RBOF is located on a 2-acre site in H-Area and is in
Barnwell County, South Carolina. The nearest site boundary to H-Area is approximately 7.5 miles to the
west.
Land within a 5-mile radius of the RBOF facility lies completely within SRS and is used for industrial
purposes associated with SRS and as forest land. Forested areas are managed by the Savannah River
Forest Station (SRFS), an administrative unit of the U.S. Forest Service (USFS). Through an interagency
agreement between DOE and the U.S. Department of Agriculture, the USFS maintains the SRFS to
provide timber management, research support, soil and water protection, wildlife management,
secondary road management, and fire management.
Other facilities within H-Area include H-Canyon, H-Canyon Outside Facilities, HB-Line, Uranium
Solidification Facility (USF), Tritium Facilities, Effluent Treatment Facility (ETF), Consolidated
Incineration Facility (CIF), In-Tank Precipitation (ITP) facility, and H-Area tank farm. RBOF is located
in close proximity to these other H-Area facilities that have radiological source terms associated with
dominant accident scenarios that are of much more significance than that provided by RBOF. S-Area,
the site of the Defense Waste Processing Facility (DWPF), and Z-Area, the site of the Saltstone facility,
are located a few miles away.
The following is a brief discussion of the operations of H-Area co-located facilities:
*

The H-Canyon contains chemical separation facilities, which dissolve irradiated fuel and target
materials and produce solutions containing various products that have been removed from fission
products by solvent extraction and ion exchange processes. The H-Canyon Outside Facilities,
located east of the canyon building, provide feed chemicals and other services to the H-Canyon.
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*

The mission of the HB-Line facility is to recover plutonium from solid'scrap and to stabilize the
resulting solutions, as well as existing plutonium and neptunium solutions, by conversion to oxide
for storage.

*

The USF is housed within the H-Canyon building. The area occupied by the USF is in Sections 1, 2,
and 3 on the first, second, and third levels. USF was designed to receive and process diluted liquid
uranyl-nitrate stream that has been transferred from accountability tanks in the A-Line. The USF
project is currently suspended.

*

The mission of the Tritium Facilities is to separate tritium from targets irradiated in SRS reactors and
returned to tritium reservoirs. Tritium Facilities include a new 1-acre underground facility designed
to minimize tritium losses to the environment and to reduce waste generation.

*

The ETF is located on the south side of H-Area. The ETF collects and treats routine process
wastewater, contaminated canyon facility cooling water, and tank farm storm water from F- and HAreas.

*

The CIF is located on the east side of H-Area. The CIF incinerates SRS hazardous, mixed-, and lowlevel radioactive waste.

*

The H-Area tank farm consists of 29 large underground storage tanks that store high-level aqueous
radioactive waste and evaporated saltcake. The ITP and extended sludge processing facilities are
located in the tank farm.

*

The mTfacility removes radioactivity from dissolved salt solutions by precipitation and then
separates the resulting high-activity solids from the decontaminated salt solution via filtration. The
high-activity precipitate slurry is stored and transferred to the DWPF. The low-activity
decontaminated salt solution will be stored and transferred to the Saltstone facility.

*

The DWPF is located in S-Area, north of H-Area. The DWPF converts high-level radioactive waste
into an inert solid glass waste form suitable for disposal in an offsite geologic repository.

*

The Saltstone facility is located in Z-Area, north of H-Area. The Saltstone facility stores the lowactivity decontaminated salt solution from the m.

There are other "third parties" located on the SRS that perform various work activities, principally:
*

GTS Duratek operates a melter facility in M-Area. This melter is being used for the vitrification of
low-level radioactive waste generated during fuel fabrication activities at SRS. GTS Duratek
operates as a subcontractor to WSRC and is scheduled to complete its work in FY99. This facility is
located approximately 7 miles from RBOF.

*

PrimeSouth supplies steam and power for the SRS. The powerhouse facility is located in D-Area.
This facility is located approximately 8 miles from RBOF.

*

The Three Rivers Landfill Consortium is a private landfill located on the SRS for use by an 8 county
area surrounding the SRS. This facility is located approximately 5 miles from RBOF.
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A public railway.

*

Public roadways.

*

Three dams operated by downstream counties.

All employees of these "third parties" receive General Employee Training (GET) and are site badged;
therefore, they are handled as "co-located" workers for safety and emergency planning purposes.

2.12

RBOF FACILITY

RBOF is a passively safe, low-risk facility located in the H-Area of SRS. The facility is located west of
H-Canyon and just north of the H-Area tank farm. RBOF was constructed in the early 1960s and
consists of Buildings 244-H and 245-H and support buildings. The mission of the facility has not
significantly changed since the facility's original construction. The mission of the facility is as follows:
*

Receive, handle, and store irradiated nuclear fuel from foreign and domestic research reactors, and
fuel/targets from onsite reactors (see Figure 2.3).

*

Repackage nuclear fuel elements and targets into containers or bundles necessary for extended
storage and/or shipment to onsite or offsite facilities.

*

Maintain the provisions to receive resins used in RBOF and resins shipped from SRS facilities, to
regenerate the resins, and to transfer the waste to the tank farm.

*

Perform each of the above fimctions safely with respect to the onsite worker, public, and
environment through adherence to safety management and safeguards and security programs.

NUCLEAR FUEL FROM FOREIGN
AND
DOMESTIC REACTORS

soY.

10%

Fuel tmnhtarz sine lots 1997

Figure 2.3

-

Distribution of Nuclear Fuel Receipts at SRS

The main structure is Building 244-H, which is a steel-framed structure measuring 139 feet wide by 148
feet long by 45 feet high, enclosing a number of water-filled basins for storage, inspection, disassembly,
and repackaging of spent nuclear fuel assemblies.
The building consists of seven main sections separated by partitions and shielding walls. Ventilation
systems are provided to exhaust any airborne particulates through filters. The storage basins have
stainless steel floors and epoxy-coated walls. The two storage basins are between 22 and 29 feet deep
and are filled with a variety of foreign and domestic fuel types and other materials.
9
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The purity of the basin water is maintained by pumping the water through a filter deionizer loop. The
filter is a Porostone filter, which precedes the deionizer and must be recoated with filter-aid when it
becomes plugged.
Electrical equipment in Building 244-H is supplied with normal power from the substation and standby
power from the normal power system in the H-Area tank farm. A standby generator backs up tank farm
power, therefore, the RBOF will receive either normal or standby power from the tank farm when normal
power from the substation is lost.
Building 244-H is equipped with a "once-through" ventilation system using particulate air filters on the
building exhaust. The building is maintained at less than atmospheric pressure so that all air exiting the
building is filtered before being released. The basin area is kept at a lower pressure than the rest of the
building.
The Resin Regeneration Facility (RRF), Building 245-H, is a small concrete structure adjoining the west
side of Building 244-H. The RRF was built at approximately the same time as the RBOF. The RRF is
considered an integral part of the RBOF. The RRF consists of a shielded resin regeneration cell, a
control room, and an exterior platform with hose cabinets and trailer-mounted portable deionizers. The
purpose of the RRF is to regenerate both cation and anion exchange resin from the RBOF and 100-Area
deionizers.
2.1.3

SHARED-SITE PHYSICAL INFRASTRUCTURE

Because of its location at H-Area, RBOF is dependent on the support of other H-Area and SRS
organizations for its utilities, e.g., steam, water, electricity and waste treatment. Steam is supplied to HArea by the local electric utility, PrimeSouth, through a single steam distribution pipe. Within H-Area,
the steam systems are operated by the SRS utilities department and distribution is provided through a
steam distribution system under their control. It is only when the steam supply pipe enters a building
that it falls under the control of the facility operators. Similarly, electrical supply to H-Area is from an
electrical distribution system supplied by the same local utility. At H-Area, the electrical distribution
system provides power to all of the facilities, one ofwhich is RBOF. Consequently, any interruption or
disruption of electrical power outside the RBOF facility can adversely affect power being supplied to
monitoring instruments, alarms, and control systems and is beyond the control of the RBOF operators.
Water to H-Area is supplied from an underground well operated by the SRS utilities department and the
water distribution system is also operated by the SRS utilities department.
Once the system enters RBOF, it is under local facility control. Waste treatment for sanitary or low-level
radioactive liquids is performed at the ETF, located adjacent to the nearby IT facility.
2.2

ORGANIZATION AND ADMINISTRATION

2.2.1

PRIMARY ORGANIZATIONAL STRUCTURE

The Spent Fuel Management Division (SFMD) provides DOE oversight and program direction for
RBOF. This division reports to the Assistant Manager for Material and Facility Stabilization, who
reports to the SRO Office Manager. The Office of Environmental Management (EM) at DOE
Headquarters is the Cognizant Secretarial Office, while the Office of Nuclear Material and Facility
Stabilization (EM-60) has responsibility for nuclear material and facility stabilization, including RBOF.
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Within WSRC, the Spent Fuel Storage Division (SFSD) has responsibility for the management and safe
operation of RBOF. The vice president of the SFSD reports directly to the president of WSRC.
2.2.2

KEY ADMINISTRATIVE POLICIES

Through the DOE policy statement, "Line Environment, Safety and Health Oversight" (DOE P 450.4)
and the DOE Manual of Safety Management Functions, Responsibilities, and Authorities (DOE M41 1.1-1), the Secretary of Energy assigns the responsibility for performing line management oversight of
the contractor to the DOE field office and the responsibility to monitor DOE field and contractor
performance to EM. The DOE-Savannah River Operations Office (SRO) implements this oversight,
using contractual performance measures, operational assessments, and periodic appraisals. The
environment, safety and health (ES&H) performance assessment is based on the Integrated Safety
Management System (ISMS) principles. The ES&H performance assessment is based on ISMS
principles and can affect the contractor in several ways:
The contract with WSRC has an "Award Fee" structure under which a base fee is paid to the contractor
for operation of the site. Performance measures (including those for ES&H) are established each year in
concert with WSRC and DOE. WSRC is subsequently graded against these objectives on a periodic
basis. Poor performance in any area is closely reviewed by both SRO and appropriate DOE
organizations and WSRC is required to develop detailed plans for short-term and long-term
improvement. Overall performance and adherence to corrective action plans are carefully considered
when "renewal or recompete" decisions are performed by DOE.
At least once every 2 years, DOE performs an in-depth appraisal to review selected aspects of
performance, and may also conduct "for cause" appraisals of selected areas of performance if a reason
exists to believe there may be a serious deficiency. Since 1996, DOE has conducted an annual 2-week
appraisal consisting of carefully planned audits of specific elements of the ES&H program, including the
Radiation Protection Program (RPP) required by 10 CFR Part 835. There is no comprehensive audit, but
a focused in-depth review is made of specific program elements. The decision to have an appraisal in a
given year and the choice of elements to be reviewed are based on the incidents reported in the DOE
Occurrence Reporting and Processing System (ORPS), the results of assessments by DOE, or concerns
raised by SRO. These 2-week appraisals require several person-months of effort by both DOE and
WSRC.
Additional facility "Operational Oversight" is provided by a staff of facility representatives that oversee
the operation of RBOF. Currently, RBOF has facility representative presence during weekdays and this
presence is expanded for special operations. RBOF undergoes a quarterly assessment of its conduct of
operations. Findings are reported verbally to the facility manager and followed up with a quarterly
written report to WSRC management. Significant findings and findings indicating a pervasive problem
in a specific area require a formal response from WSRC.
DOE Program Offices are involved in reviews of policy and safety documentation such as the
classification of facility hazard levels and safety analysis documentation. The Office of Environment,
Safety and Health (EH) reviews various RPP components. EM reviews spent nuclear fuel and
radioactive waste issues.
When needed, DOE generates directives in response to concerns identified throughout the complex.
Each time a new directive is incorporated into the contract, WSRC must determine its applicability to
specific facilities and, if required, develop an implementation plan and a compliance program. Initiatives
or concerns may require a self-assessment, a DOE/WSRC joint assessment, or a report. Examples of
directives or initiatives that have had a major impact at SRS are the DOE Radiological Control Manual;
II
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vulnerability studies for spent nuclear fuel, plutonium, chemicals, and bioassay; the hazards analysis
directives; nuclear facility classification and directives; and the complex-wide waste disposal
moratorium.
2.2.3

KEY DOE MANAGEMENT POSITIONS

The DOE line management chain for RBOF is comprised of the Assistant Secretary for Environmental
Management (EM-1), the Deputy Assistant Secretary for Nuclear Materials and Facility Stabilization
(EM-60), the SRO Office Director, and the Program Manager for RBOF. At SRO, the line management
chain for the RBOF facility is comprised of the Operations Office Manager, the Assistant Manager for
Material and Facility Stabilization, the Director of the Spent Fuel Management Division, and the
Program Manager for RBOF.
2.2.4

RBOF DEPENDENCEON SHARED SITE-WIDE ACTIVITIES

Since 1989, it has been DOE's direction and policy to have centralized site-wide programs and
procedures at SRS. Therefore, RBOF is operated and maintained in accordance with a combination of
site-wide and facility-specific policies, programs and procedures. Although day-to-day operating
procedures for RBOF exist, they depend on the maintenance of site-wide procedures and processes.
Figure 2.4 gives an overview of the SRS activities upon which RBOF is dependent.
These site-wide programs that set the standards and define procedures for all facilities at SRS are all
shared. Many of these functions also have dedicated resources that are made available to individual
facilities, like RBOF, as needed.
2.3

CURRENT REGULATORY ENVIRONMENT

This section discusses the current oversight and enforcement activities for DOE nuclear facilities.
2.3.1

OVERSIGHT

DOE's oversight program has three components: independent oversight, line management oversight, and
enforcement. EH provides independent oversight and enforcement according to the requirements in the
DOE contract with WSRC, and applicable laws and implementing regulations. EM and the DOE-SRO
provide line management oversight at RBOF and other EM facilities at SRS.
2.3.1.1 Independent Oversight
The EH Office of Oversight (EH-2) provides independent oversight of the Department's policies,
programs, and practices related to ES&H. EH-2 is completely independent of all policy development
and technical assistance fimctions of EH. Its goal is to verify that the environment, and the safety and
health of workers and the public is being protected effectively as required by the Secretary of Energy and
outside authorities, such as Congress. EH-2 has both internal and external reporting responsibilities.
Internally, the organization reports the results of its activities to the Secretary and senior Department
managers at DOE headquarters and in the field. Externally, it reports regularly to Congressional
subcommittees and occasionally to other elements, such as the General Accounting Office.
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Figure 2A - RBOF Dependence on SRS Activities
The focus of independent oversight is primarily on issues of concern to senior managers. Although
compliance issues receive appropriate attention, oversight activities concentrate on program
performance. The EH-2 examines programmatic details of DOE contractors in sufficient depth to
evaluate DOE line management's effectiveness in carrying out their ES&H responsibilities.
Consequently, the EH-2 does not duplicate the oversight responsibilities of line management.
In late 1995 to early 1996, an independent oversight evaluation of safety management at SRS was
conducted. Since SRS has many nuclear ficilities, only a representative sample of SRS facilities were
selected for evaluation. The evaluation concluded that the safety management at SRS is effective, and
site-wide operations are being performed in a manner that minimizes risks to the safety and health of
workers, the public, and the environment. In several important areas, such as the
Standards/Requirements Identification Docurnents (S/RID) approach to requirements management and
the Facility Representative program (especially the training and qualification component), SRS is leading
the DOE complex. Further, SRS has developed strong top-level strategies, policies, and processes,
which have been well articulated and documented. SRS leadership has initiated efforts to correct
recurring deficiencies noted at the implementation level.

K>
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In July 1998, EH-2 released a report, Follow-up Review ofFissileMaterialAssurance in the Department
of Energy Complex, EH2PUB/07-98/12SR. This report presented site-specific and DOE-wide issues
related to nuclear MC&A, but does not address issues at the facility level, like RBOF. The report offered
two opportunities for improvement at SRS: (1) holdup should be identified, measured, and properly
reflected in inventory records, and inventory records should be updated as appropriate; and (2) effective
and realistic site-specific plans need accelerated development and implementation to address fissile
material assurance weaknesses, including an assessment of impacts on DOE's ability to meet provisions
of the DOE Strategic Plan.
2.3.1.2 Line Oversight
According to DOE P 450.4, (Line Environment, Safety and Health Oversight) and DOE M 411.1-1 (DOE
Manual of Safety Management Functions, Responsibilities, and Authorities), the DOE field office is
responsible for performing line ranagement oversight of the contractor, and the DOE program office is
responsible for monitoring contractor performance. For RBOF, the DOE-SRO provides oversight using
contractual performance measures, operational awareness, and periodic appraisals. ES&H performance
is assessed based on the ISMS principles, and the results of performance assessments affect the
contractor in two ways: salaries of top WSRC executives are directly affected by the overall evaluation
score, and the contractor receives a performance fee based on the evaluation score. The fee can be
increased as a result of good performance or reduced for poor performance (the amounts of adjustment
are stated in the contract). DOE line management conducts an annual appraisal to review selected
aspects of performance in depth, and may also conduct "for cause" appraisals of selected areas of
performance if it is believed that there may be a serious deficiency of some kind. These audits can be
focused on in-depth reviews of specific program elements selected on the bases of the ORPS and
Noncompliance Tracking System (NTS) reports, DOE complex-wide areas of interest, or local DOE
concerns.
DOE program offices are involved in reviews of policy and safety documentation, including the
classification of facility hazards levels and safety analysis documentation. EM reviews environmental
restoration and waste management issues, while the Office of Defense Programs (DP) reviews
documentation pertaining to DP facilities at SRS. Depending on the hazard classification, both the local
DOE field office and headquarters (HQ) may be involved in the reviews. For a new waste management
facility, such as the Transfer and Storage Facility, SRO reviews and approves the Preliminary and Final
Safety Analysis Reports (SAR) and conducts an Operational Readiness Review involving all facility
components, procedures, and training.
DOE must approve certain procedures before their implementation. The water and soil sampling
program, the ambient monitoring program, and the waste disposal procedures associated with EM
programs must be reviewed by EM. Any change in one of these procedures or in the placement of a
monitoring station would require SRO approval. The Environmental Monitoring Plan, which contains
the entire environmental radiological monitoring program for SRS (all programs considered), is
approved by DOE-SRO.
DOE-HQ prepares directives in response to concerns identified throughout the complex. Each time a
new directive is issued, WSRC must determine its applicability and develop an implementation plan and
a compliance program. Initiatives or concerns may require a self-assessment, a DOE/WSRC joint
assessment, or a report. Examples of directives or initiatives that have had a major impact at WSRC are
the DOE Radiological Control Manual; vulnerability studies for chemicals, plutonium, and bioassay, the
complex-wide waste disposal moratorium; nuclear facility classification and directives; and hazards
analysis directives.
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The DOE contract with WSRC requires WSRC to comply with DOE standards of performance for
radiation protection practices and contains incentives to encourage compliance. The WSRC contract
requires that the management of ES&H functions and activities be an integral part of work planning and
execution. The contractor is required to maintain a documented and approved ISMS. The WSRC
contract also requires compliance with applicable laws, regulations, and DOE directives and gives DOE
the right to stop work for noncompliance. The contractor is also required to comply with applicable
Federal, State, and local laws and regulations. The use of the DOE-approved tailoring process or graded
approach, such as the S/RID process, is authorized.
2.3.2

ENFORCEMENT

With respect to RBOF and other SRS nuclear facilities, the EH Office of Enforcement and Investigation
(EH-1I) is responsible for the investigation of noncompliance and, where appropriate, issuing
enforcement actions. (A noncompliance is a failure on the part of the contractor to comply with its
applicable nuclear safety requirements.) Further, EH-10 is responsible for exercising DOE's statutory
mandate to refer certain matters to the Department of Justice (DOJ) for review in potential criminal cases
where significant knowing and willful violations of nuclear safety, safeguards and security requirements
occur.

YJi'

Noncompliance may be identified through contractor self-reporting on the NTS, by DOE line
management oversight, DNFSB, or by any other means. Each time a noncompliance occurs, appropriate
RBOF staff deternines whether the matter meets the threshold for reporting on the NTS. For the most
part, such noncompliance is also reported on the ORPS system, so information developed for ORPS
regarding event analysis, root cause, and corrective actions are transferable from ORPS to NTS and, in
fact, the two systems are linked to avoid duplicate work. One significant distinction, however, is that
matters can only be closed out on the NTS system after corrective actions have been completed. All
reporting on the NTS is voluntary.
When appropriate, EH-10 conducts further investigations to determine whether enforcement sanctions
should be applied. Such sanctions include enforcement letters and notices of violation. Since the
commencement of the enforcement program in 1995, WSRC has received three enforcement letters and
has received three notices of violation. RBOF has not been subject to any of these enforcement actions.
2.3.3

NON-DOE OVERSIGHT

WSRC has implemented a system of continuous stack air monitoring and annual reporting to EPA, as
required in Subpart H to 10 CFR Part 61, concerning radioactive air effluent monitoring requirements.
WSRC has a Resource Conservation and Recovery Act (RCRA) Part B permit for hazardous waste
processing and storage from the SCDHEC, which routinely inspects the facility and must approve
procedures for the treatment of mixed-waste and the decommissioning of facilities holding permits.
RBOF is also subject to transportation regulations promulgated by the U.S. Department of Transportation
(DOT).
2.3A

CONTRACTOR(S)

At SRS, WSRC is the Management and Operating (M&O) contractor. Subcontractors are required to
adhere to the same safety and environmental requirements as WSRC. Wackenhut Security, Incorporated
(WSI) is under contract with the DOE to provide physical protection for the site.
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TEN-YEAR CHANGES POTENTIALLY IMPACTING SAFETY, SAFEGUARDS AND
SECURITY

Site plans for RBOF include the shipment of spent nuclear fuel (SNF) from RBOF to the L-Reactor
disassembly basin for storage and the shipment of certain materials as determined in accordance with
National Environmental Policy Act (NEPA) requirements to the F- and H-Canyons for processing.
Current plans are to remove all SNF from RBOF by FY2006. When RBOF contains no SNF, the safety,
safeguards and security requirements will be greatly reduced.
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COMPARISON OF THE SRSIRBOF PROGRAM WITH NRC REQUIREMENTS

The pilot objective of comparing the SRS/RBOF hazards, risks and controls against NRC requirements
involved a mock licensing review without a mock license application and an onsite review of the existing
conditions at RBOF using NRC inspection methods. There were two 5-day periods during which there
were onsite reviews of acceptable control of risk and availability and reliability of these controls under O
CFR Part 70, including those requirements included by reference. Each subject area review spanned one
to two days onsite. The purpose of the reviews was to determine whether RBOF would satisfy NRCimposed requirements, and the resources that would be required to bring those aspects of RBOF not
acceptable under NRC requirements into compliance with those requirements. Staff reviews at RBOF
focused on safety, safeguards and security risks, engineered and human controls to make risks acceptable,
and the availability and reliability of those risk controls. Although many aspects of RBOF were reviewed,
only those findings that have a direct bearing on the purpose of the review are discussed in this report.
3.1

\..~/
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RATIONALE FOR SELECTING 10 CFR PART 70 FOR SIMULATED REGULATION

Title OCFR Part 70, Domestic Licensing ofSpecialNuclear Material, is the regulation applied to most
of the RBOF reactor fuel bearing SNM when it was under NRC regulatory jurisdiction. The SNM bearing
fuel was fabricated, used and stored at NRC-regulated facilities under Part 70. Part 50 licenses govern
non-power reactor operation and incorporate Part 70 by reference for regulation of the fuel when out of
the reactor. Similarly, non-power fuel currently under NRC jurisdiction is regulated under Part 70 when
the fuel is out of the reactors. Reactor fuel is fabricated under Part 70. As a minimum, Part 70 applies to
RBOF since it receives, stores, and ships SNM enriched as much as 93% (strategic SNM). Further, RBOF
poses little risk to the worker and environment and negligible risk to the public and environment. RBOF
risks essentially involve nuclear criticality which is principally controlled by engineered features for
mass/spacing control. RBOF is passively safe in that no active engineered features including utilities or
human actions are required to control risks to acceptable levels. Fuel pool water is not required for fuel
decay heat which typically is roughly 8 watts per fuel unit. Part 70 would require control of RBOF risks
to acceptable levels and the least regulatory burden. "As-exists" RBOF facilities, activities, hazards,
risks, risk controls, programs to make risk controls available/reliable, staff, and documentation including
authorized operating basis appears sufficient to satisfy DOE and Part 70 requirements including those
incorporated by reference and discussed hereinafter. Except for safeguards (MC&A) a compliance plan
should not be needed since there is no backlog of corrective actions necessary for acceptable risks. Based
on technical, legal and administrative considerations, the pilot team determined that RBOF should be
regulated under Part 70 rather than Part 72.
Title 1O CFR PART 72, Licensing Requirementsfor the Independent Storage of Spent NuclearFueland
High-Level Radioactive Waste, contains technical, legal and administrative requirements explicitly for
power reactor irradiated fuel. Non-power reactor fuel under NRC jurisdiction is regulated under Part 50
when in the reactor and Part 70 when out of the reactor. Power reactor spent fuel pools typically have the
primary concern of decay heat removal. Loss of decay heat removal (pool water heat exchange) resulting
in fuel fire/melt with release of very large fission product source terms is the bounding accident scenario
discussed in NRC's Generic Issue 82. The power reactor low enriched (less than 5%) SNM bearing fuel
decay heat is orders of magnitude larger than the typical 8 watt decay heat of RBOF non-power reactor
fuel. In this regard RBOF requires no decay heat removal, i.e., pool water or active engineered or human
features. Further, radiation typically is greater than that for RBOF fuel. Power reactor spent fuel pools
rely principally on pool water and active engineered and human features for acceptable risks. RBOF
relies on passive structural features for mass/spacing control to prevent nuclear criticality which is the
bounding accident. Source terms for power reactor spent fuel pool accidents typically are orders of
magnitude greater than RBOF's bounding 5 rem at 100 meters (typically less than 500 mrem) fuel pool
accident. Further RBOF is nearly 7 miles from the SRS real estate boundary and therefore public dose is
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negligible. "As-exists" RBOF facilities, activities, hazards, risks, risk controls, programs to make risk
controls available/reliable and documentation including authorized operating basis appears sufficient to
satisfy Part 72 requirements including those incorporated by reference and discussed hereinafter. Many
requirements as reviewed under the Standard Review Plan would not be necessary/appropriate for RBOF
acceptable risks. Consequently, more than a few exemptions would be required for RBOF. In this regard,
Part 72 appears to be "overkill" and unnecessary burdensome.
In summary, based on technical, legal and administrative considerations, the NRC pilot team members
determined that, RBOF should be regulated under Part 70 rather than Part 72. For "simulated regulation"
of RBOF, the NRC pilot team members used the draft 10 CFR Part 70 and all the referenced regulations
as the basis for the pilot initiative.
3.2

COMPARISON OF RISK PROFILE

Safety-related risks posed by the RBOF facility and associated activities appear to be controlled to levels
and in a manner that would be acceptable under NRC jurisdiction, as demonstrated by the following
comparative analysis.
Similar to NRC, DOE uses a graded approach for determination and control of risks. This approach
utilizes competing resources effectively and efficiently commensurate with risks. Facilities are
categorized by DOE commensurate with their risks as follows:
*

Category 1 - Potential for significant off-site consequences (highest hazard category)

•

Category 2 - Potential for significant on-site consequences (RBOF is in this category)

*

Category 3 -- Potential for only significant localized consequences (lowest hazard category)

Facilities less than Category 3 are considered to have "a standard industrial hazard" (a low hazard).
In DOE-STD-3009-94, evaluation basis guidelines for accident analysis are described by DOE as follows:
*

Beyond extremely unlikely (p = 10 E-6 or less4 ) or negligible onsite and offsite impact on people
(worker and public) or environment

•

Extremely unlikely (10 E4 Ž p >10 E-6) minor onsite and negligible offsite impact on people or
environment

•

Extremely unlikely considerable onsite impact on people or the environment or minor offsite impact

*

Unlikely (10 E-22 p>10 E-4) minor onsite and negligible offsite impact on people or the environment

These risk levels are intended as risk management guidelines and for designating safety class and safety
significant facility safety controls.
In NRC's NUREG-1520 (July 1998), acceptable risks are described as follows:
*

Likelihood Category 1- Highly unlikely, less than 10 E-5 per accident per year with:

4

Probability of an accident equal to or less than one chance in a million.
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*

*

Consequence Category 3 - High Consequences: nuclear criticality; or an acute worker exposure
of 1 Sievert (100 rem) or greater total effective dose equivalent (TEDE) (defined in 10 CFR Part
20), or a chemical exposure above AEGL-3 or ERPG-3 (life threatening); or acute exposure of a
member of the public outside the controlled area to a radiation dose of 0.25 Sievert (25 rem) or
greater TEDE, a 30-mg soluble uranium intake, or a chemical exposure exceeding AEGL-2 or
ERPG-2 (health affects).

*

Consequence Category 2- Intermediate Consequences: Acute exposure of a worker to a
radiation dose between 0.25 and I Sievert TEDE, or chemical exposure above AEGL-2 or ERPG2; or acute exposure of a member of the public outside the controlled area to a radiation dose
between 0.05 and 0.25 Sievert TEDE, or a chemical exposure exceeding AEGL-I or ERPG-l; or
prompt release of radiation outside the restricted area, if averaged over a 24-hour period,
exceeding 5000 times the values specified in Table 2 of Appendix B to 10 CFR Part 20.

*

Consequence Category 1 - Low Consequences: Potential adverse radiological or chemical
consequences but at exposures less than Consequence Categories 2 and 3 above.

Likelihood Category 2
E-5) with:
*

*
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Unlikely, less than 10 E-2 per accident per year (but more frequent than 10

Consequence Category 1 (Low) or 2 (Intermediate).

Likelihood Category 3- Not unlikely, more frequent than 10 E-2 per accident per year with:
*

Consequence Category I (Low).

RBOF risks are dominated by nuclear criticality involving highly enriched non-power reactor fuel or other
SNM. For all accidents, releases to the public (maximum offsite impact) are bounded at 3.3E-02 ren with
a frequency of 2.16E-03 events per year. Releases to workers at 100 meters are bounded at roughly 5 rem
with a frequency of 2.16E-03. Overall, RBOF safety-related risks are controlled to levels satisfying the
aforementioned DOE and NRC criteria.
Overall, RBOF and its associated activities and risk controls appear to assure risk levels acceptable to
NRC and therefore amenable to licensing under NRC regulation using the Commission's risk-informed,
and perforrance-based regulatory approach, as well as the traditional regulatory method. The
performance-based regulatory approach focuses on the control of risks to acceptable levels commensurate
with risk. It affords flexibility for accommodating DOE/contractor's mission, activities, business-related
organization and roles, and risk controls. It minimizes impacts resulting from the shared-site nature of
integrating facilities and activities, risk and logistical support site-wide and each regulator's potentially
different requirements and oversight (e.g., DOE, NRC, OSHA, EPA).
Figure 3.1 illustrates a set of postulated accidents for RBOF. For each accident, the frequency and
consequence are provided. Two accidents that dominate the RBOF risk are high winds and uncontrolled
chemical reactions. Figure 3.2 compares the offsite consequences for worst case design basis accidents of
RBOF ' and other SRS nuclear facilities . As shown, the estimated consequence of RBOF, in terms of

RBOF and RRF Safety Analysis Report, August 1997
EH Oversight Savannah River Site Profile, June 1998
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dose at the site boundary in millirem (mrem), is much lower other SRS nuclear facilities, especially
adjacent facilities in the H-area.
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NRC RISK-INFORMED PERFORMANCE-BASED REGULATION

During the pilot, RBOF safety, safeguards and security risks were reviewed during two separate 1-week
visits at RBOF. Except for SNM material control and accountability (MC&A), RBOF, as it currently
exists, appears amenable to NRC regulation under 10 CFR Part 70 with little, if any, modification. This
conclusion applies to both the currently effective Part 70, which was applicable to most of the RBOF fuel
when it was fabricated, used, stored and transported under NRC jurisdiction, and the staff draft Part 70
that was used for the RBOF Pilot.
The staff draft Part 70 implement the Commission's mandated risk- informed, performance-based
approach for NRC regulation (rulemaking, licensing, inspection, enforcement and regulatory decisionmaking) of nuclear related activities involving SNM. This regulatory approach continues to evolve at the
NRC as experience is gained with its broader application and implementation. In this regard, the
Commission has published an explicit definition of the regulatory approach. In its continuing evolution,
the regulatory approach focuses NRC and regulated entity attention and resources on the most important
activities, e.g., hazards and their control commensurate with their contribution to acceptable risks for the
worker, public, and environment. Hazards are identified and analyzed (taking into account experience,
uncertainty and margins) to determine risks and insights. These are utilized to establish controls (human
and engineered) for acceptable risks to the worker, public and environment during normal, off-nornal,
and accident conditions. While preserving defense-in-depth, this facilitates shifting regulatory emphasis
more toward performance (results) than the less flexible deterministic prescriptive means for achieving
performance. The risk insights and experience facilitate development of objective criteria and measures
for monitoring and evaluating acceptable performance. As a result, commensurate with risk, NRC and
regulated entities are encouraged and rewarded for utilizing resources in the most effective, efficient, and
least burdensome manner to control risks to acceptable levels.

K.>

It should be emphasized that performance-based regulation for nuclear material uses is still in the
conceptual phase at NRC. While this approach has potential to result in cost-effective regulation with no
impact to safety, the practicality of implementation will require further examination.
3.4

ONSITE ASSESSMENT OF RBOF

NRC reviewed hazards, risks, and their controls at RBOF during the pilot project and concluded that
except for MC&A, RBOF's existing safety, safeguards and security programs, are amenable to NRC
regulation under both the draft and current 10 CFR Part 70, which was applicable to most of the fuel when
it was fabricated, used, stored and transported under NRC jurisdiction/license. The principal findings,
including those regarding MC&A, are described below. The topical areas that were the focus of the pilot
and NRC assessment results are detailed in Appendices F and H.
In the context of safeguards (non-proliferation), NRC requires more precise MC&A for determining SNM
elemental and isotopic content in the fuel and other material at RBOF than DOE. DOE and WSRC agree
with NRC that uncertainties exist between the fuel declared to be elemental and isotopic in composition
and the actual content. This is primarily of interest for some of the foreign fuel and material receipts
where fuel data and operating history data may not be subject to validation. Nondestructive measurement
of fuel could reduce this uncertainty, but the operational technology does not presently exist. In the
context of safety, accident analysis assumptions and methodology, and related risk controls for the
protection of the worker, public and environment have been developed to bound these uncertainties with a
substantial margin of safety, even though elemental and isotopic composition is not known with high
certainty. DOE has ongoing improvements for MC&A applicable to SNM in the DOE complex.
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SITE ORGANIZATION

Organizational lines of authority, responsibility, and communication are defined and established for the
highest management levels through intermediate levels, up to and including operating organization
positions. These relationships are documented and updated, as appropriate, in the form of organizational
charts, functional descriptions of departmental responsibilities and relationships, job descriptions for key
personnel positions, or in similar types of documentation.
The Generic SAR sets out overall WSRC organizational responsibilities in terms of the interrelationships
with other WSRC divisions. The Reactor Areas Manager is responsible for the overall safety and safe
operation of SFSD facilities, which include RBOF. The facility manager is responsible for the overall
safety and safe operation of RBOF. Additional managers are responsible for providing engineering,
quality assurance (QA), regulatory, training and procedure support to the RBOF. An organization chart
showing these lines of responsibility is provided in Appendix G.
The individuals who train the Operating Staff, carry out radiological control, or perform QA functions are
matrixed to the facility manager and therefore have sufficient organizational freedom to ensure their
independence from operating pressures.

3.4.2 NUCLEAR CRITICALITY SAFETY
The pilot review concluded that the program for managing nuclear criticality safety (NCS) and the
established NCS controls to maintain safe operation at RBOF meet the requirements of 10 CFR Part 70
and provide reasonable assurance that the safety and health of the worker and public, and the environment
are protected. The organization, management control systems, and technical program for developing,
implementing, maintaining, and improving NCS are acceptable. Documents reviewed included the RBOF
SAR, the SFSD Nuclear Facilities Authorization Basis Manual, Nuclear Criticality Safety Evaluations,
Nuclear Criticality Validation Reports, RBOF Nuclear Safety Data Sheets, RBOF operating procedure
checklists, RBOF training records, NCS postings, NCS physical controls and structures with an NCS
function, and the nuclear instrument monitor criticality accident alarm system.

3.4.3

RADIATION PROTECTION

The radiation safety program applied to RBOF is acceptable and has the necessary technical staff
available to administer an effective radiation safety program that meets the requirements of 10 CFR Parts
19, 20, and 70. The NRC expectation for a licensee of this type would be that there would be procedures
implemented for those areas that meet the criteria in 10 CFR Part 20. Many of the elements of
radiological control and facility safety at the RBOF are provided by SRS-wide organizations. The pilot
review concluded that the SRS is implementing an acceptable radiation safety program at RBOF that
includes: (1) an effective documented program to ensure that occupational radiological exposures are as
low as reasonably achievable (ALARA); (2) an organization with adequate qualification requirements for
the radiation safety personnel; (3) approved written radiation safety procedures or Radiation Work
Procedures for radiation safety; (4) radiation safety training for personnel who have access to restricted
areas; (5) requirements for control of radiological contamination within the facility; (6) programs for
monitoring personnel external and internal radiation exposure; and (7) requirements for radiological
measurement instrumentation.

3.4.4 TRANSPORTATION
RBOF transportation activities meet current NRC expectations. DOE invokes DOT transportation
regulations in 49 CFR Parts 171 through 173 for offsite shipments. NRC invokes the same regulations, as
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well as its own 10 CFR 71. Accordingly, RBOF offsite transportation activities already meet current
NRC and DOE expectations. Unique 70-ton onsite shipping casks are used for intrasite transfer between
RBOF and L-Reactor. These casks meet DOE and NRC thresholds for use onsite, but are not NRC-,
DOE- or DOT-certified for use on public roads or railways.
3.4.5

EMERGENCY PREPAREDNESS

The SRSIRBOF emergency plan is acceptable under 10 CFR Part 70. The emergency response program
is well managed at the site (SRS) level. The program is operated and managed by the site contractor
under DOE oversight. The program was reviewed with the SFSD Emergency Planning Coordinator. SRS
has an overall site emergency plan with each site area having an annex to the plan. The emergency plans
for Area-H, which includes the RBOF facility, are contained in Annex-D. Each site area has an Area
Emergency Coordinator (AEC). Each facility (including RBOF) shift manager is the Facility Emergency
Coordinator (FEC) and reports to the AEC. Each facility (including RBOF) has an Emergency Response
organization that is responsible for responding to any emergency event that occurs in the facility. The
Emergency Operations Center (EOC) can be activated if the severity of the situation warrants activation.
Upon EOC activation, the overall emergency situation is managed from the EOC. The contractor site vice
president and the DOE Emergency Manager are jointly responsible for managing the EOC. Management
control for emergency operations begins at the facility level (FEC), then goes to the Site Area Emergency
Coordinator who reports to the Emergency Duty Officer, who in turn reports to the EOC manager.
Technical support and resources are managed out of the EOC.
The emergency plan was reviewed with respect to 10 CFR Part 70 and it was determined that the plan was
acceptable. Specifically, it was determined that: (1) the plant is properly configured to limit releases of
radioactive materials in the event of an accident; (2) a capability exists for measuring and assessing the
significance of accidental releases of radioactive materials; (3) appropriate emergency equipment and
procedures are provided onsite to protect workers against radiation and other chemical hazards that might
be encountered following an accident; (4) a notification system has been established for notifying Federal,
State, and local government agencies and recommending appropriate protective actions to protect
members of the public; and (5) necessary recovery actions are established for returning the plant to a safe
condition following an accident. The requirements of the emergency plan are implemented site-wide and
at RBOF through approved written procedures.
3.4.6

ENVIRONMENTAL PROTECTION PROGRAM

The environmental and waste management programs were reviewed to determine compliance with the
regulatory requirements imposed by the Commission in 10 CFR Parts 20, 51, and 70. It was determined
that the programs and risk controls were acceptable.

t,
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There are no direct liquid release points from RBOF to the environment, and there are two release points
for air emissions from the facility. Process water is pumped to the SRS tank farm for interim storage and
treatment. The first release point for air emissions from RBOF is the process vessel vent exhaust, which
collects air from waste tanks and the resin regeneration process. This equipment is vented to a common
header that has a high-efficiency particulate air (HEPA) filtration system. The second release point is the
main building exhaust, which is vented into the same filtration and sampling system. Weekly air
sampling is performed downstream of the HEPA filters by radiological workers. In addition, air effluent
releases are continually monitored. The samples and associated flow data are transferred, under a chain of
custody, to the SRS Environmental Monitoring Section laboratories for gamma spectroscopy and gross
alphalbeta analysis. If necessary, alpha spectroscopy can be performed. Release data from monthly
reports, which are prepared for the facility and the SRS (liquid and air), are used in total offsite dose
calculations and in ALARA planning and goals.
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3.4.7 FIRE SAFETY
The NRC pilot team members concluded that, with respect to fire protection, the RBOF facility would
meet the NRC requirements of 10 CFR Part 70, based on the following:
•

The RBOF facility presented low potential fire hazards (combustible materials and ignition sources)
and risk to the public or workers.

*

The fuel storage in the water pools did not present a fire hazard.

*

In the event of an internally- or externally-caused fire at the RBOF facility, the storage pool water
provided a barrier against the potential of fire exposure to the stored fuel.

*

The distance (i.e., greater than six miles) between the RBOF facility and the public access road or site
boundary reduces the consequences to the public of a potential fire-driven release of hazardous
material.

*

An appropriate defense-in-depth fire protection program, commensurate with the fire hazards, was
provided at RBOF.

Overall fire risk that could impact the fuel storage operations at the facility was determined to be very
low. RBOF operations rely on implementation of administrative controls (i.e. fire prevention) to control
fire risk. The SRS Fire Department provides additional assurance and protection against unforeseen
conditions or significant failure of administrative controls. The management and controls established
were adequate and commensurate with the. fire risks observed at the facility.
With regard to NRC regulation of fire safety at RBOF, the Pilot assessment concluded the following:
D

RBOF's fire protection program and its implementation are consistent with NRC expectations and
performance required for the control of fire hazards and associated risks.

*

External regulation of RBOF would have little, if any, impact on the current technical requirements
already established and implemented for fire protection at the facility.

NRC carefully considered the descriptive material and commitments in the SAR and the fire hazard
analysis with respect to fire protection. An appropriate defense-in-depth fire protection program,
commensurate with the potential fire hazards and consequences, is provided at the RBOF facility for fire
protection.

3.4.8 CHEMICAL SAFETY
The pilot review concluded that the chemical consequences from an accident that could result from the
handling, storage, or processing of hazardous material would be minimal, and that no conflicts were
identified with the requirements of 10 CFR Part 70. The purpose of the review was to determine whether
the applicant has adequately provided for chemical process safety involving hazardous chemicals and
licensed special nuclear material. RBOF chemical process safety involves: evaluation of hazards;
identification of risks; control of risks; and, a sustained, documented effort to provide ongoing safety to
workers and the public.
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3A.9 SAFEGUARDS
The RBOF Pilot Work Plan (Appendix A) called for a review of safeguards at RBOF. The safeguards
program includes MC&A and physical protection (PP), principally for controlling risks concerning the
loss, diversion, or theft of SNM. Engineered and human controls have been established to control these
risks during normal, off-normal, and emergency conditions.
A decision has not yet been made whether the DOE safeguards program should be subject to external
regulation. In this regard, the RBOF Pilot Project was intended to provide insights for such decisionmaking. Some important considerations with regard to RBOF are as follows: (1) necessary improvement
in fissile material safeguards have been identified in earlier DOE studies; (2) safeguards are in a state of
change, in that commensurate with available resources, DOE has safeguard improvements that have been
completed, are ongoing or are planned; and, (3) if NRC were to regulate DOE safeguards, DOE would
probably retain its responsibility to safeguard its assets.
3.4.9.1 Physical Protection
The RBOF PP program and its implementation were reviewed to determine whether they satisfy the 10
CFR Part 73 requirements, which are imposed on NRC-regulated entities by reference in Part 70.
Pilot review findings indicate that the RBOF PP program and its implementation lend themselves to
regulation under Part 70 (i.e., Part 73) with little if any modification (see Appendix G for a discussion of
NRC findings).
3.4.9.2 MaterIal Control and Accounting

K>J

Implementation of the MC&A program was reviewed to determine if 10 CFR Part 74 requirements
(imposed on NRC-regulated entities by reference in Part 70) were satisfied. NRC requires high
confidence that SNM characterizations (elements, isotopes, types, for and quantity) are complete,
accurate, and timely.
Review findings indicate that the MC&A program and its implementation at RBOF would not comply
with NRC regulations for the following reasons. First, unmeasured fissile materials, e.g., reactor fuel and
other forms bearing strategic special nuclear material (SSNM)', are stored at RBOF. A portion of the
fissile materials without MC&A measurements includes SNM from foreign countries and, therefore, the
U.S. does not have "continuity of knowledge" and regulatory oversight of the SNM comparable to that in
the U.S. Further, the federal government does not have regulatory "continuity of knowledge" regarding
the foreign fuel. Fuel burn-up calculations based on information provided from foreign countries are used
to determine SNM elemental and isotopic content in fuel that, in some cases, does not have a unique
identifier. Except for destructive measurement, irradiated fuel measurement technology currently is not
practical in an operations environment. In this regard, DOE has an ongoing effort to develop an
operational technology for non-destructively measuring fuel SNM elemental and isotopic content in a
safe, effective and efficient manner that does not breach fuel integrity. Second, SNM inventories at
RBOF do not satisfy NRC requirements because of the inventory methodology. For example, SNM
inventory samples are not statistically representative of the entire fissile material population at RBOF.
Third, shipper and receiver SNM elemental and isotopic characterizations for fuel received from foreign
countries are not measured values (see Appendix G for a discussion of NRC findings).

7

10 CFR

Part 70 and 74 define strategic special nuclear materials as uranium 235 (contained in uranium enriched

to 20fi/. or more in the U25 isotope), uranium 233, or plutonium
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Complete, accurate, and timely characterizations of elemental and isotopic quantity, enrichment, form and
location of SNM in reactor fuel and in other forms are important for determining and controlling
safeguards risks. In this regard, SNM elemental and isotopic uncertainties are of concern. NRC
requirements could be satisfied at RBOF through DOE improvements in fissile SSNM MC&A.
3.4.10 QUALITY ASSURANCE
The pilot assessment concluded that the current WSRC QA program for RBOF appears to meet NRC QA
requirements and guidance for existing facilities that possess and use SNM with the exception that no
audits are being performed. However, the NRC pilot team members believe the WSRC QA program can
be modified with little, if any, burden to add audits. A more detailed NRC review of WSRC RBOF QA
practices and a more detailed NRC inspection would be required to verify acceptability of the
implemented audit program. These activities could be performed during the transition process. The NRC
team review and inspection of the WSRC QA program for RBOF indicate that the WSRC description of
the RBOF QA program is generally applicable to NRC QA requirements and is generally being
implemented acceptably for the RBOF facility as noted below:
1.

WSRC has established an organization responsible for developing, implementing, and assessing a
QA program for ensuring safe RBOF facility operations in accordance with the QA requirements of
10 CFR Part 70.

2.

WSRC has established and documented a commitment for a RBOF QA program for items and
activities relied on for safety with acceptable controls for staffing, documentation, assessing
findings, and implementing corrective actions.

3.

WSRC has developed a process for preparation, review, approval, documentation, and control of
written procedures, including procedures for evaluating changes to procedures, equipment, tests,
and processes relied on for RBOF safety.

4.

WSRC has established and documented a test and inspection program to ensure satisfactory
performance of RBOF items and activities relied on for safety.

5.

WSRC conducts periodic independent inspections and assessments of RBOF to determine the
effectiveness of the management controls program. Management controls provide for
documentation of the assessments and implementation of corrective actions. These assessments
satisfy many aspects of the intent of ANSI Standard NQA-I audits. A more detailed NRC review of
WSRC QA commitments and a more detailed NRC inspection would be necessary to judge the
acceptability of the WSRC approach offered as an alternative to traditional audits.

6.

WSRC has established and documented training programs to provide RBOF employees with the
skills to perform their jobs safely. Under NRC license, some QA staff would require certification of
qualifications. Management controls provide for evaluation of the effectiveness of the training
programs against predetermined objectives and criteria.

7.

The organizations and persons performing RBOF QA flnctions have the required independence and
authority to effectively carry out the QA program without undue influence from those directly
responsible for operations.

8.

The RBOF QA program covers the human and engineered features identified by WSRC as relied on
for safety.
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With the possible exception of QA audits, noted in Item 5 above, the current WSRC QA program for
RBOF appears to satisfy NRC. However, a more detailed NRC review of WSRC RBOF QA audit
practices would be required to determine the acceptability of the audit program. This review would be
performed during the transition process.
3.4.11 EMPLOYEE CONCERNS PROGRAMS
The RBOF Employee Concerns Program (ECP) meets the NRC requirements as covered in Parts 2,1 9,
and 21. The mission of the ECP is to provide an avenue for employees to voice their concerns without fear
ofreprisal and to ensure that those concerns are addressed in a timely and effective manner conducive to
maintaining a safe, healthful, and productive work environment. DOE-SRO, WSRC and WSI each have
an ECP, which implement DOE 5480.29, Employee ConcernsManagement System for ES&H concerns.
The WSRC and WSI programs are available to all site contractor employees. All calls are taken by
answering machine. ECP personnel utilize multiple methods, such as investigation and alternative dispute
resolution, to resolve concerns. The DOE-SRO program is available to all site employees (federal and
contractor) and stakeholders. Contractor employees may use the DOE-SR program first, in lieu of their
own organization's program. Personnel take calls (concerns) during duty hours and an answering
machine is utilized during non-duty hours. Investigators and mediators for all-ECP programs are properly
trained to ensure each concern is handled properly. There were no safety, safeguards or security concerns
for RBOF identified during the pilot.

3.4.12 DECOMMISSIONING
Although RBOF is currently an operating facility, the impacts of NRC decommissioning requirements
were evaluated. The RBOF facility is currently being deinventoried to reduce the overall site operating
budget and also consolidate spent fuel storage. The current plan is to deinventory RBOF by 2006 and
then place the facility in a minimal surveillance mode. The site has not identified any long-term mission
needs for the RBOF facility, but it would most likely by maintained as an emergency back-up to the
L-Basin for unloading and interim storage of spent nuclear fuel. This would allow the U.S. to continue
with its non-proliferation policy of taking back U.S. origin uranium from research reactors around the
world.
RBOF is currently used to store mostly nuclear fuels, both domestic and foreign, and other forms of SNM.
This has been its charter since the early 1960's. Most of the fuel received at RBOF over the years has
been placed into storage until it could be scheduled for reprocessing in the SRS canyons. However, with
the moratorium on the reprocessing of commercial fuel in the 1970's, and the phase-out of reprocessing of
DOE-owned SNF, RBOF has been left with a significant quantity of fuel with no identified disposition.
Disposition of this "legacy" fuel has been discussed in several Environmental Impact Statements (EIS),
including the DOE Programmatic Spent Nuclear Fuel Management EIS, the Interim Management of
Nuclear Materials EIS, and the SRS Spent Nuclear Fuel Management EIS. Through the Records of
Decisions (ROD) for these documents, the plans for use or disposal of the existing RBOF inventory and
any additional receipts have been or will be specified. Any SNF that is designated for disposal would
eventually be emplaced in the geologic repository along with the rest of the DOE SNF allotment.
SRS is currently removing fuel from RBOF as part of the SRS basin consolidation. According to plans,
and the EISs previously mentioned, the RBOF inventory is being apportioned to the SRS canyons for
processing, offsite for reuse or consolidation with like-materials, or to the L-basin for continued storage.
Nuclear and radiological facilities licensed under 10 CFR Part 70 are subject to decommissioning
requirements specified primarily in three regulations: (1) Part 70.38, Expirationand Termination of

Licenses andDecommissioning ofSites and SeparateBuildings or OutdoorAreas, (2) Part 70.25;
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FinancialAssurance and Record Keepingfor Decommissioning, and (3) 10 CFR Part 20, Subpart E.
Together, these regulations describe requirements related to financial assurance, timeliness, record
keeping and radiological dose criteria.
DOE requirements for deactivation and decommissioning (D&D) of its nuclear and radiological facilities
rely on the performance-based approach of DOE 0 430.1A, Life Cycle Asset Management. Detailed
guidance for implementing the D&D requirements of this Order are included in four implementation
guides that address process steps for the transition from operations through disposition, including
deactivation, surveillance and maintenance, and eventual decommissioning. In addition, many existing
DOE ES&H regulations and Orders apply to D&D, including nuclear safety, worker safety and
environmental protection. The applicability of DOE's various ES&H requirements to D&D are addressed
in DOE-STD-1 120-98, IntegrationofEnvironment, Safety, andHealth into FacilityDisposition
Activities. This technical standard describes the DOE ES&H regulatory framework and provides a
compliance implementation strategy. DOE radiological cleanup criteria are contained in DOE 0 5400.5,
RadiationProtectionofthe Publicand Environment.
In general, DOE requirements meet or exceed corresponding NRC requirements. However, there is not a
DOE counterpart to NRC requirements related to timeliness and financial assurance provisions. Table 3.1
provides a programmatic comparison of the NRC and DOE decommissioning regulatory frameworks.
Additional discussion of decommissioning requirements, including licensing implications, is provided in
further in this section.
3.4.12.1 Timeliness of Decommissioning Process
The NRC deconunissioning process, as shown in Figure 3.3, begins when a license has expired, a facility
has been shutdown, or no principal activities have been conducted in the facility or surrounding areas for
24 months. Part 70.38(d) requires NRC notification within 60 days when any of the above occur. The
licensee must then submit a decommissioning plan in accordance with Part 70.38 (g)(l), as required when
procedures and activities necessary to carry out decommissioning of the facility have not been previously
approved by the NRC and decommissioning could have potential health and safety impacts to workers or
to the public. The plan must be completed within 12 months after the initial NRC notification.
Decommissioning activities may proceed after NRC approval of the plan, but as required by Part 70.38
(h), must be completed no later than 24 months following the initiation of decommissioning.
Applying this paradigm to the RBOF facility, DOE would need to submit a decommissioning plan to the
NRC upon facility shutdown or submit planned decommissioning procedures as part of the licensing
process. Further, once the plan has been approved by the NRC, the decommissioning of RBOF must be
completed in 24 months unless an exemption to the Part 70.38 process is approved.
At present, RBOF is transferring fuel from its basin to the LBasin to meet the planned facility shutdown
in 2006. These activities support a well-planned and timely facility deactivation process. It is anticipated
that subsequent decommissioning activities will be able to meet NRC timeliness requirements.
3.4.12.2 Fnancial Assurance
As previously stated, there is not a DOE counterpart to NRC financial assurance requirements. Section
70.25, FinancialAssurance andRecord keeping, requires the submittal of a decommissioning funding
plan, including a cost estimate and a description of the method of assuring funds for decommissioning. In
cases involving Federal, State or local government licensees, the method for financial assurance can be a
statement of intent indicating that funds will be obtained when necessary (i.e., as opposed to other
methods such as surety, insurance, or prepayment), since it is unlikely that the government will go out of
business, as in the case of private company.
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If WSRC was the licensee, the financial assurance requirement could be met by a statement of intent from
the appropriate Federal entity (in this case DOE), indicating that funds will be obtained when necessary.
DOE believes that this is an issue that still may need to be addressed, possibly in legislation, to clarify that
DOE (and not the contractor) will be responsible for decommissioning funding.
Regardless of the licensee selected, RBOF and other DOE facilities, receive funding through
Congressional appropriations and decommissioning projects are often unfunded in lieu of higher priority
missions. Therefore, DOE would be unable to guarantee availability of funding at the NRC-regulated
time of decommissioning, particularly since the NRC requirement for funding would apply at the time of
licensing, which for RBOF would be about 5 years prior to shutdown.
3A.12.3 Record keeping
In addition to the financial assurance requirements, Part 70.25 also requires that records important to the
decommissioning of a facility be kept in an identified location until the site is released for unrestricted
use. This includes records of spills, as-built drawings and modifications of structures and equipment, and
a decommissioning cost estimate. For RBOF, meeting these requirements is not anticipated to be a
problem. However, NRC will need to conduct a more detailed evaluation of RBOF records prior to the
licensing process.
MAJOR TOPICAL

NRC REQUIREMENTS

DOE REQUIREMENTS

AREAS
Timeliness of
decomuissioning
activities

Part 70.38. Activities must be completed
within 24 months after NRC approval of
decommissioning plan, unless an alternate
schedule is approved by the NRC.

DOE does not invoke a specific timetable for
completing decommissioning activities;
rather, decommissioning is performed as
CERCLA non-time-critical removal actions.

Part 70.38. A decommissioning plan must be
submitted within 12 months after decision to
terminate license, when decommissioning
procedures have not been previously
approved by NRC and there is a potential for
worker health and safety impacts.

DOE 0430.1A. A plan must be prepared that
describes the methods for executing the
preferred decommissioning alternative. No
specific timetable is required in the Order.
Additional guidance is contained in the
implementation guide for decommissioning.

Financial Assurance

Part 70.25. License application must include
either a decommissioning finding plan or
certification that financial assurance for
decommissioning is provided.

DOE is subject to Congressional
appropriations consistent with the Office of
Management and Budget requirements. No
equivalent DOE requirements exist specific to
financial assurance for decommissioning.

Record keeping

Part 70.25. Licensees must keep and
maintain records consisting of (1) spills or
unusual occurrences, (2) as-built drawings,
(3) information on restricted areas, and (4)
decommissioning cost estimate.

DOE 0200.1. Additional information and
records management guidance also addressed
in DOE 1324.2A (being converted to guide),
10 CFR Part 830.120, and DOE 0 232.1A.
Overall, DOE's decommissioning record
keeping requirements are not as specific as
NRC requirements.

Radiological release
criteria

Specific release criteria are provided in 10
CFR Part 20, Subpart E for restricted and
unrestricted use of property.

Release criteria are is currently contained in
DOE 05400.5, Chapter IV.

Table 3.1 - Comparison of NRC and DOE Decommissioning Regulatory Frameworks

Many DOE facilities were built and shutdown before NRC and DOE's decommissioning requirements were
developed.
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3.4.12.4 Radiological Dose Criteria for License Termination
The DOE counterpart to NRC's radiological release criteria is currently not promulgated as a regulation;
rather, it is contained in DOE 5400.5 Radiation Protectionofthe Publicand the Environment, Chapter IV.
Title 10 CFR Part 20, Subpart E contains the NRC criteria for acceptable levels of residual contamination
at decommissioned sites. Licenses may then be terminated if the licensee meets these criteria. If DOE
comes under the requirements of Subpart E, it would need to meet these radiological criteria and related
requirements prior to license termination in order to decommission a facility or site licensed by the NRC.
NRC defines three end-states for a facility:
•

Unrestricteduse. The decommissioning criteria for unrestricted use are found in Part 20.1402. For a
site to be considered acceptable for unrestricted use, doses from radionuclides that are distinguishable
from background levels to an average member of the critical group must be less than 25 millirem per
year from all sources. Doses must also be reduced to levels that are ALARA.
RRestricted use. Part 20.1403 provides for licenses to be terminated under restricted use conditions if
the residual levels are ALARA and further reductions to meet the 25 millirem per year dose objective
would result in net public or environmental harm. Requirements to be met under restricted use
conditions include provisions for legally enforceable institutional controls that provide reasonable
assurance that potential doses will not exceed 25 millirem per year, financial assurance provisions for
continued control and maintenance, and advice from the public on the restricted use option.
Furthermore, reasonable assurance must be provided that if the institutional controls were not present,
doses would not likely exceed 100 millirem per year or 500 millirem per year if further reductions are
not technically achievable, would be prohibitively expensive, or would result in net public or
environmental harm. The 500 millirem per year dose cap would require more restrictive institutional
controls and financial assurance provisions.

*

Alternate criteria. Under Part 20.1404, licensees may in rare cases, with NRC approval, use alternate
criteria (i.e., fail to meet the 25 millirem per year dose criterion, assuming continuous and effective
institutional control) if it is unlikely that doses will be more than 100 millirem per year. To use these
provisions, licensees must undertake comprehensive public discussions, apply institutional controls,
and have financial assurance. The NRC must also consider EPA comments.

DOE believes that a majority of DOE facilities may not be able to meet the criteria for unrestricted use
and may only be suitable for restricted use. These license termination requirements allow a substantial
amount of flexibility in the criteria allowed for restricted release. The criteria for restricted release under
institutional controls and the alternate criteria may be especially relevant to DOE, since DOE is likely to
retain institutional control over a number of its sites.
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3.4.12.5 RecommendatIons
There are three primary options for determining the appropriate decommissioning framework for DOE
facilities:
Statutory:

Propose legislation to address the unique considerations of contaminated DOE facilities.

Regulatory:

NRC could amend its regulations to address the unique considerations of contaminated
DOE facilities.

Other:

Seek NRC approval for an alternate schedule for submittal of a decommissioninglplan,
which may include NRC approval of a delayed schedule for completing decommissioning
requirements, or seek an exemption from NRC's current regulatory requirements on
deconmissioning.

Any of the three primary options for resolving the unique aspects of decommissioning contaminated DOE
facilities can be supported by the argument that DOE has safety control systems in place, and it will have
continuing responsibility for ultimately decommissioning its contaminated facilities. The DOE pilot team
members believe that legislative clarification will provide assurance that the past practices and current
procedures of NRC will support the flexibility needed to decommission DOE's many contaminated
facilities. DOE has many excess, contaminated facilities awaiting decommissioning and remediation.
The long-range plans and tri-party agreements for full deactivation and decommissioning of these
facilities, materials, and sites will span decades and cost billions of dollars. In a transition to NRC
regulation, existing contaminated DOE facilities and sites must therefore be addressed.
Legislation could require, for example, that DOE's inventory of contaminated facilities be excluded from
NRC's timeliness requirements on the basis that decommissioning funding availability is subject to
Congressional authorization and therefore could impact DOE's ability to perform timely
decommissioning actions. The legislation could also clarify that DOE (not its contractors) is responsible
for financing the decommissioning of its facilities.
3.4.13 RADIOACTIVE WASTE DISPOSAL OPTIONS UNDER NRC AND DOE AUTHORITY
At the present time, the DOE nuclear fuel inventory has not been declared "waste." Nevertheless, the
disposition of the nuclear fuel inventory, and possibly other SNM, will be considered for
reuse or storage by RBOF until it can be treated for emplacement in the DOE geologic repository,
possibly at Yucca Mountain.
Additional radioactive wastes generated in RBOF include low-level waste, mixed waste, and high-level
liquid waste. The low-level and mixed wastes are identified, characterized, segregated, packaged, and
transported to the SRS E-Area vaults for storage. The high-level liquid wastes are transferred for
evaporation and eventual incorporation into defense high-level waste glass in the DWPF.
3.4.14 IMPACT OF EXTERNAL REGULATION ON DOE RADIOLOGICAL ASSISTANCE
PLAN TEAM
DOE has a Radiological Assistance Plan (RAP) to help the NRC, and other government agencies, in the
event of a radiological incident anywhere in the U.S., including at NRC-licensed facilities. This plan
includes the use of RAP teams to perform radiological surveys and provide other assistance during such
incidents. Currently, DOE and WSRC provide staff and equipment to support this plan, meaning that
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personnel will, on occasion, respond to offsite radiological incidents. Discussions with DOE-SR staff
indicate that external regulation of RBOF should not affect the RAP team.
3.4.15 NRC REQUIREMENTS FOR A RBOF LICENSE TO COMPLY WITH NEPA
The change from self-regulation of RBOF by DOE to external regulation by NRC will not adversely
affect the public health and safety or the environment. Further analyses of NEPA and the NRC and DOE
responsibilities under NEPA are provided in Chapter 8 of this report.
3.4.16 COMPARISON OF DOE OVERSIGHT TO NRC LICENSING, INSPECTION AND
ENFORCEMENT PROGRAM
DOE oversight of the RBOF facility is conducted by DOE personnel assigned to the Savannah River
Operations Office. In accordance with contractual requirements between DOE and WSRC, a prerequisite
for RBOF operations is DOE review and approval of the safety analyes that are the underpinning for the
DOE-approved operating envelope. The RBOF authorization basis documents identify constraints, limits,
and conditions that must be met by the contractor. These documents are the rough equivalent to the NRC
license. The DOE process in this regard is the rough equivalent of the NRC licensing process, with the
exception that NRC licensing would be performed by personnel at NRC Headquarters. DOE onsite
personnel monitor contractor activities on a daily basis to assure contractual commitments are being met;
monitoring includes both programmatic mission needs and safety, safeguards and security performance.

V>

NRC oversight of RBOF would focus solely on assuring compliance with license conditions and not be
involved in assessing how programmatic needs are being met. The NRC pilot team members indicated
that the historical practice of the NRC inspection program for facilities such as RBOF is that it would be
inspected annually by NRC inspectors.
In addition, DOE Headquarters conducts periodic assessments on the effectiveness of programmatic and
ES&H activities with respect to nuclear facilities. Upon identification of a non-compliance with DOE
nuclear safety rules, the DOE enforcement policy provides that a dedicated DOE Headquarters entity
conducts an independent inspection as part of the DOE Price-Anderson enforcement program. Typically,
safeguards and security are also evaluated if they impact nuclear safety. Onsite DOE personnel at SRS do
not implement the DOE Price-Anderson enforcement program. The focus of onsite DOE personnel
continues to be adherence to DOE contractual requirements. Periodic performance reviews are performed
to focus regulatees on areas needing improvement.
NRC regional and headquarters inspectors conduct inspections and provide the bases for NRC
enforcement actions. In summary, NRC regional and headquarters personnel are involved in inspection
and enforcement with NRC headquarters personnel conducting the licensing function. The basis for NRC
actions are regulatory documents and the NRC-issued license.
In contrast, DOE onsite personnel conduct similar oversight with DOE Headquarters personnel
implementing the enforcement program. If NRC were to license RBOF, DOE oversight commitments
would not be eliminated because of shared-site activities. DOE would still have to assure that
programmatic and mission needs are met. To this end, DOE must retain line management responsibility
to ensure that safety commitments are met. The DOE pilot team members believe that there would be
minimal shared-site resources, if any, saved by DOE if NRC were to license RBOF.
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3.4.17 SHARED-SITE ISSUES
DOE and WSRC regulate and operate facilities and activities for the entire SRS site. External regulation
would introduce multiple regulators with jurisdiction for the same and different, but co-located and
sometimes shared-site areas, roadways, railways, facilities, activities and people. Multiple regulator
"piece-meal" regulation of shared-site areas, facilities and activities at the SRS site poses unique
challenges for operations and effective and efficient oversight. Onsite co-located facilities and activities
potentially under the jurisdiction of different and sometimes multiple regulators with different
requirements pose various types and levels of risk for the co-located workers, public and site areas.
Further, significant control of SRS site-wide risks (including RBOF and associated activities) is managed
and provided by centralized organizations and resources. For example, emergency response is managed
and provided site-wide, rather than facility-specific, albeit each facility is specifically addressed in a
manner commensurate with its risk by means of facility emergency procedures. The following discussion
provides shared-site insights resulting from the RBOF Pilot review.
3.4.17.1 Safety, Safeguards and Security Interfaces and Impacts
Safeguards (MC&A and PP) and security programs are applied generically across the entire SRS
including the H-Area in which RBOF is closely co-located with DOE areas and facilities concerned with
defense and non-defense activities involving hazardous materials including SNM and classified/sensitive
matters. Consequently, there are inextricable safeguards and safety interfaces and impacts among RBOF
and other DOE SRS areas, facilities and activities. Similarly, there are inextricable interfaces and impacts
involving security for protection of classified and sensitive information, materials, facilities and areas.
These interfaces and impacts require a clear understanding and agreement concerning each regulator's
jurisdiction (safety, safeguards and/or security), expectations, and coordination before regulatory
jurisdiction for RBOF can be transferred from DOE.
3.4.17.2 Risks to Co-Located Areas, Facilities, Activitles, Workers, and Public
Given the close location of the facilities, including RBOF, and associated activities, there are risk
implications potentially impacting the operations and safety of facilities under the jurisdiction of
other regulators. For example, risks to a facility or activity from another facility or activity involving
hazardous radioactive or toxic materials or fire can pose different and/or more risks to a facility than its
internally-generated risks. For example, RBOF poses relatively insignificant risks as compared with other
facilities in the SRS H-Area. Currently, DOE (the site-wide regulator) addresses shared-site risks through
site-wide controls, such as fire protection and emergency response. NRC addressed shared-site risks in
the multiple regulator oversight of the Gaseous Diffusion Plant (GDP) sites by means of agreements with
co-regulators of the shared-site risks. In transitioning the GDPs, agreements were documented to
delineate how NRC and other regulators (DOE, OSHA, EPA, etc.) coordinated and controlled shared-site
risks that could adversely impact co-located regulated entities and third parties given their onsite close
proximity to co-located hazards, workers, public, and the environment.
3.4.17.3 Shared-Site Risk Controls
Some risk controls (e.g. fire protection, transportation, emergency response) are shared site-wide with
centralized resources (organizations, management, staff and funding) rather than facility-specific
resources. Similarly, utilities (electricity and water) for controlling safety risk are shared site-wide. The
central organizations are responsible for determining and providing relatively important risk-related
services for each facility and its associated activities. Currently, DOE (the site-wide regulator) addresses
shared site risk controls and essential utilities by means of centralized programs. NRC addressed sharedsite risk controls and essential utilities through agreements with DOE, thereby assuring complete
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regulatory oversight, with no regulatory gap and minimal duplication. Also, these agreements would
assure continuing availability and reliability of such risk significant controls and essential utilities. As an
example, in transitioning the GDPs, agreements were made to delineate NRC and DOE responsibilities.
These responsibilities included coordination and shared-site risk controls and essential utilities, with
potential "systems interactions" risk impacts on more than one facility or activity under the jurisdiction of
more than one regulator.
3A.17.4 Availability and Reliability of Risk Controls
Centralized organizations and resources programmatically support control of safety risks for all facilities
and activities on the site, including the following: risk analysis, configuration control/modification,
surveillance, testing, calibration, maintenance, procurement, procedures, documentation,
qualification/training, and QA.
Site-Wide Risk Controls,

ogtical Support, and Regulatory Requirements

DOE manages safety risk at SRS through a contract with WSRC. The contract specifies site-wide
controls and logistical support for purposes of overall site effectiveness, efficiency, and uniformity in
achieving the control of risks required by DOE requirements and guidance.
DOE and the DNFSB wanted DOE facilities to move away from expert-based safety requirements to
standard-based safety requirements. To implement DNFSB Recommendation 90-2, the S/RID system
was created. The S/RD contains mainly ES&H standards and requirements, not safeguards and security
requirements. S/RID requirements are drawn from a variety of sources including:
*
*
*
*

Applicable Federal, State, and local laws and regulations, including DOE rules;
DOE Orders and other directives;
Relevant industry (consensus) codes and standards; and
Other sources of relevant standards and guidance (e.g. international standards, established plant safety
practices).

WSRC compiled and reviewed available safety requirements. Information that was applicable to the
operations at SRS were extracted, referenced, and included in the S/RID. The S/RID is arranged into 20
functional areas and subareas. The hundreds of buildings on the site are broken down by major facility
and Operating Division at SRS. Each one of these buildings is described by name, hazard category,
operating category, waste form and whether there is a criticality requirement. The approximately 5,000
requirements are listed by a unique S/RID Requirement Number, source document, source document
section and the requirement text is shown. Applicability to SRS site buildings are listed for each S/RID
requirement. Under the computerized system, facility managers can obtain a printout of the requirements
that apply to the specific facility(s) under their jurisdiction.
The S/RIDs were developed and reviewed by qualified personnel including regulatory compliance
engineers, subject matter experts and facility technical experts. They were approved by DOE and
recognized by DNFSB as a superior practice.
The S/RID document is made part of the contract with WSRC by clause H.12, and therefore, these
requirements are legally enforceable. These are the top-level requirements that are used to operate the site
safely under DOE regulation.
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WSRC, using the requirements specified in the S/RID, has written approximately two dozen high-level
manuals (Company Level Manuals) that specify the programmatic requirements for each of the major
programs at the site. Examples include:
*
*
*
*
*
*
*
*

Nuclear and Process Safety
Conduct of Operations
Radiation Protection
Occupational Safety
Fire Protection
Quality Assurance
Packaging and Transportation
Environmental Protection

These manuals reference and incorporate the S/RID requirements in site-wide programs and procedures.
Lower-level procedures are written to implement company manual (S/RID) requirements, as necessary.
This detailed management control system was established to better standardize the requirements sitewide, and make them legally binding, to implement the recommendations of the DNFSB.
If RBOF is externally-regulated by NRC, thereby changing the requirement source documents, the S/RID,
the contract, company level manuals (for the entire site), site-wide procedures and lower-level controls
(organizational procedures, for each organization that interfaces with RBOF), and RBOF facility
procedures would have to be modified to incorporate requirements imposed by NRC and to reflect NRC
source documents in lieu of DOE documents.
Determination ad Control of R~isk

DOE-SRO requires a site-wide program for determining and controlling risks to acceptable levels using
human and engineered controls for each facility and activity. The program establishes specific criteria
and methodologies for when and how to determine acceptable risks and controls. As was the case for
RBOF, DOE requires the identification of hazards and determination and control of risks for each SRS
facility/activity commensurate with risks. Credible initiating events, scenarios, and consequences are
considered and addressed. Risks to the worker, public, and the environment associated with each facility
are considered acceptable as a result of available and reliable human and engineered controls, with
reliance principally on engineered controls.
Under potential external regulation by NRC and others, DOE is concerned with how site-wide programs
for determining acceptable risks would interact with each facility/activity not under DOE jurisdiction.
Under NRC risk-informed and performance-basedregulation, NRC would focus on assuring that the
regulated entity performs appropriate risk determinations commensurate with risks, rather than specifying
the means utilized to perform the work. Similar to NRC regulatory oversight at other facilities, NRC has
been party to agreements among co-regulators (DOE, OSHA, EPA and States) concerning organizational
roles and responsibilities to avoid regulatory gaps, minimize duplication, and facilitate the conduct of
operations onsite with acceptable risks.
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CHOICE OF REGULATOR

This Chapter addresses the selection of an external regulator of RBOF. The Advisory Committee on
External Regulation of DOE Nuclear Safety was created by DOE in January 1995, with support from the
White House Council on Environmental Quality. It represented a cross-section of the public, Federal,
State, Tribal, industrial, union, and academic sectors. The Committee held eight, 2-day public meetings at
major DOE sites around the country and completed its report in December 1995. The Committee
unanimously agreed that DOE nuclear safety should be externally regulated and that the external regulator
should be either the NRC or the DNFSB.
In response to this recommendation, DOE created the Working Group on External Regulation. The
Working Group consisted of DOE participants representing the various DOE offices and sites throughout
the country. The Working Group heard extensively about the Advisory Committee report from a long list
of Federal agencies, environmental groups, State organizations, unions, regulated industries, and
Congressional committees. In its December 1996 report, 1 DOE accepted the Advisory Committee
recommendations and proposed two implementation options:
1. Maintain and strengthen the DNFSB's current authority and expand the NRCs authority to regulate
DOE nuclear facilities that are not overseen by DNFSB.
2. Establish full NRC regulation of DOE nuclear facilities in three phases, and phase out DNFSB over
10 years, merging its staff with NRC in the last phase.
Then-Secretary of Energy Hazel O'Leary selected the second option (phasing in full NRC regulation of
DOE nuclear facilities). After the DOE Working Group completed its report, the National Academy of
Public Administration (NAPA) issued a report" on ensuring worker safety and health across the DOE
Jcomplex, that concluded that OSHA should regulate all aspects of worker safety at DOE sites, including
most radiation hazards.

K>

Meanwhile, as part of its Strategic Assessment and Rebaselining Project, NRC prepared an issue paper on
whether it should have oversight responsibility for DOE facilities. This issue paper, which included a
preliminary decision against NRC oversight of DOE nuclear activities, was provided to interested parties
and to the public for comment. On the bases of both DOE's decision to seek the transfer of regulatory
oversight and strong public support for this proposal, NRC changed its preliminary decision and issued a
March 28,1997 staff requirements memorandum favoring NRC oversight. In that memorandum, the
Commission stated, "many of the public commenters foresaw enhanced safety and stability with a single
set of standards and requirements, a safety culture being developed within DOE that is comparable to the
commercial industry, the elimination of the conflict of self-regulation, and other benefits."

'

Advisory Committee on External Regulation of Department of Energy Nuclear Safety, "Improving Regulation of
Safety at DOE Nuclear Facilities," December 1995.
U.S. Department of Energy, "Report of Department of Energy Working Group on External Regulation,"

December 1996, DOEUS-000
.I

K>A Report of a Panel of NAPA was prepared in December of 1996 titled, "Ensuring Worker Safety and Health
Across the DOE Complex."
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REGULATORY OPTIONS

Potential external regulators of radiation and nuclear hazards at RBOF are the NRC, the State of South
Carolina (an Agreement State), and OSHA.
4.1.1

NRC REGULATION

As a Federal agency, DOE would be regulated by the NRC, if subject to external regulation under the
AEA. Further, the scope and types of activities at RBOF involving the storage of masses of SNM greater
than those required for a critical mass, are not included among those activities that have been relinquished
for regulation by Agreement States.
Some of the advantages and disadvantages of NRC regulation of RBOF include:
Advantages

* NRC could function as the sole regulator for nuclear and radiological safety.
* The NRC has expertise in regulating the activities and many of the types ofradioactive materials that
are found at RBOF.
* The AEA currently authorizes NRC to regulate facilities with SNM sufficient to form a critical mass.
* NRC could provide uniform nuclear and radiological requirements and regulatory programs across the
DOE Complex and uniform nuclear and radiological requirements for multi-state DOE contractors.
Disadvantages

* Potential legislative changes may be needed to grant NRC regulatory jurisdiction and authority over
RBOF.
* NRC would need to make conforming changes to its regulations.

4.1.2

STATE OF SOUTH CAROLINA REGULATION

NRC is responsible for regulating nuclear reactors and AEA materials, which include source, special
nuclear, and byproduct materials, except for those activities that occur within most DOE facilities.
Section 274 of the AEA provides for the discontinuance of regulatory authority by NRC for source
material, byproduct material, and small quantities of SNM, and the assumption of these responsibilities by
Agreement States that enter into agreements with NRC. An Agreement State must have a program that is
adequate to protect public health and safety and that is compatible with NRC requirements. South
Carolina is an Agreement State and is responsible for regulating the possession and use of source
material, byproduct material, and small quantities of SNM possessed by non-Federal entities. Because the
AEA does not explicitly waive sovereign immunity from State regulation, the NRC retains authority with
regard to the use of these materials by Federal agencies in Agreement States. In addition, as stated above,
the scope and types of activities at RBOF involving the storage of masses of special nuclear material
greater than those required for a critical mass are not included among those activities that have been
relinquished for regulation by Agreement States.
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Some of the advantages and disadvantages of State of South Carolina regulation of RBOF include:
Advantages
• The State could provide a comprehensive approach to regulating all aspects of the hazards from
ionizing radiations, including the hazards of the material as a product, an emission, or a waste.
* The State has better knowledge of local conditions.
Disadvantages
* The AEA would need to be amended to permit the State to regulate facilities with sufficient SNM to
form a critical mass. This may have security implications.
* State regulation of RBOF would require a waiver of sovereign inmunity.
* State regulation could lead to nonuniformity of requirements and regulatory programs if RBOF and
facilities throughout the DOE Complex were to be regulated by a number of different Agreement
States and, possibly, local governments.
* State regulation would set a precedent that could affect other Federal agencies regulated by NRC.
* States do not have experience in regulating many of the types of SNM and activities conducted at
RBOF.

4.1.3 OSHA REGULATION
According to the Occupational Safety and Health Act of 1970, the regulatory authority of OSHA is
preempted where another Federal agency exercises the statutory authority to prescribe or enforce
standards or regulations affecting occupational safety or health. Both NRC and OSHA can regulate
worker safety and health issues as outlined in the 1988 MOU between the two agencies. At its facilities,
DOE maintains the responsibility for worker safety of its own and its contractors' employees under
authorities granted to it in the AEA. For NRC-licensed activities, a current MOU between OSHA and
NRC states that when NRC identifies a nonradiological hazard while inspecting a facility, it will report
the hazard to OSHA. Guidance on implementing the MOU has been incorporated into NRC's Inspection
Manual and OSHA has not formally expressed concerns regarding the efficacy of the arrangement. If
NRC were to regulate radiation safety at DOE facilities, NRC would expect to expand the MOUs with
OSHA to cover those DOE facilities.
In its December 1996 report, the National Academy of Public Administration (NAPA) recommended that,
except in certain cases such as those involving the potential for criticality, OSHA be given responsibility
for radiation protection of workers at DOE facilities. If OSHA were to regulate radiation safety at DOE
facilities, it would need to update its regulations and provide its staff additional training. If OSHA was to
become the regulator of radiological hazards at RBOF, its jurisdiction, regulations and expertise would
have to be expanded to cover public safety or DOE would have to retain such responsibility or, another
external regulator, such as NRC, will have to be given this responsibility.
Detailed analyses of the advantages and disadvantages of OSHA regulation of the RBOF facility are not
provided since OSHA was not part of the RBOF Pilot Project. However, OSHA did participate in some
worker safety-related discussion during one of the RBOF visits.
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4.2 VIEWPOINTS REGARDING PREFERRED REGULATOR
4.2.1

DOE-PREFERRED REGULATOR

If the decision is to place RBOF under external regulation, the DOE pilot team members prefer that NRC
be the external regulator. Agreement States have never regulated masses of SNM greater than those
required for a critical mass; NRC has always maintained regulatory jurisdiction for masses of SNM that
are greater than those required for a critical mass.
4.2.2

STATE-PREFERRED REGULATOR

The State of South Carolina prefers NRC regulation of RBOF. This preference was echoed by citizens'
comments at the NRC/DOE Public Meeting on External Regulation held in Aiken- SC on June 25, 1998,
and in the CAB Nuclear Material Management Subcommittee Recommendation, dated July 28, 1998. It
was established during discussions with the NRC and DOE/SRS at RBOF visits (Phase I and Phase II)
that the RBOF facility appears to be licensable under NRC. It is understood that some areas, including
the RBOF facility, may not be easily removed from the whole site for regulation by the NRC and these
areas may require more coordination for transition. Other areas on site, however, may not require as
many changes for transition to external regulation.
The state's involvement in the regulatory process for the RBOF and other high-level waste facilities
would be peripheral, assisting NRC with inspections and licensing as deemed necessary by the NRC.
Upon decommissioning of DOE/SRS facilities, including RBOF, the state will provide confirmatory
surveys to assure compliance with current state and federal regulations.
4.2.3

NRC-PREFERRED REGULATOR

The NRC pilot team members prefer NRC regulation of RBOF to relinquishing regulatory responsibility
to an Agreement State because the scope and types of activities at RBOF involving the storage of masses
of special nuclear material greater than those required for a critical mass are not included among those
activities that have been relinquished for regulation by Agreement States under ABA Furthermore, NRC
regulation of DOE sites also eliminates the need for additional legislation to waive sovereign immunity
and allows consistency of regulatory programs across similar sites in different States.
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5.

REGULATORY APPROACHES

As discussed in Chapter 4, the pilot team concluded that if RBOF is externally regulated, NRC should be
the regulator. This chapter discusses various regulatory approaches identified and evaluated, and the
inherent advantages and disadvantages associated with each option. In addition, DOE, WSRC and NRC
viewpoints on who should be the licensee are presented.

5.1 DESCRIPTION OF REGULATORY APPROACHES
In discussing regulatory options, three specific elements of regulation need to be addressed: licensing,
inspection and enforcement. First, licensing is a process that involves the review and approval of
technical analyses that provide the rationale and commitments for safety, safeguards and security
operations of the intended activity. The reviews entail comparison against requirements in established
rules, technical standards, and guidance. The culmination of such a review process can be a license, a
certificate, or a document called the authorization basis. By whatever name, such documents identify
prerequisites, limits and constraints for allowable operation. Second, the inspection element entails
monitoring activities and work in progress to assure compliance with the authorization basis or license.
Third, to deter the repetition of identified non-compliance, enforcement is used to impose civil and
criminal penalties commensurate with the safety significance for non-compliance.
Several possible regulatory approaches were considered for regulating RBOF, including specific license,
general license, broad scope license, Master Materials License, and concurrence orders. The pilot team
considered each of these mechanisms, including "no external regulation of RBOF." Those relevant for
evaluation are provided as follows:
Option 1 - No External Regulation
Option would continue to rely on the DOE-SRO to oversee RBOF using the DOE regulations, the
directive system and the SRO Management and Operating Contracts and to conduct inspections of the
SRS contractors using techniques analogous to the NRC inspection program. Enforcement at DOE would
continue to be implemented by the independent DOE Office of Enforcement and Investigations.
Advantages
*
*
*
*

Short facility life expectancy does not warrant added cost of external regulation. RBOF will be shut
down by 2006. NRC could only regulate RBOF for one to four years.
No cost and safety impact on RBOF. RBOF is a low-risk facility with safety programs that exceed
both DOE and NRC requirements.
No issues related to shared-site activities and infrastructure between RBOF and the rest of SRS would
be created. RBOF is an integrated component of SRS with major dependence on site-wide policies,
programs, procedures and human resource support.
No legislation required.

Disadvantages
*
*
*

Ignores inherent conflict of self-regulation.
Credibility with public not enhanced.
Limited bases for broad self-enforcement program until comprehensive DOE regulations are
established by rulemaking.
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Option 2 - Regulate RBOF under existing NRC regulatory requirements
Option 2 would transfer regulatory oversight to NRC. This would entail DOE submitting a license
application and NRC conducting a licensing review, and upon satisfactory completion, issuing a license.
Subsequent inspections would be performed by NRC inspectors. Adverse NRC inspection results would
be used by NRC for implementing the NRC Enforcement Policy, consistent with guidance provided in the
NRC Enforcement Manual.
Advantages
a

*
*
*
*

Eliminates inherent conflict of self-regulation.
Extensive body of regulations exist as starting point for regulatory bases.
Stakeholder acceptance of known independent regulator, improves credibility and public trust.
Consistency with current domestic and international safety management practices for research reactor
fueL
NRC rigorous inspection and enforcement with possibly greater assurance of compliance with
national consensus safety standards.

Disadvantages

*
*
*
•
*
*

Legislation required.
Large costs, as estimated by DOE, to upgrade RBOF MC&A program to meet NRC requirements for
a short licensing period, with no, or minimal, improvement to safety (See Section 6.2).
Costs associated with Adjudicatory Licensing Hearings.
Rulemaking for modified regulations could cause no delays and costs.
Shared-site activities and infrastructure complicate licensing process and operations.
NRC regulation of RBOF would be inconsistent with other SRS facilities which can lead to needless
expense, complexity and possibly reduced safety.

Option 3 - Regulate RBOF under a new NRC regulation (e.g, 10 CFR Part 80)
Option 3 would have NRC establish a new regulation (e.g., 10 CFR Part 80) for licensing or certification
of DOE facilities that would include RBOF. The new regulation would regulate to an acceptable level of
risk and accept DOE means for assuring those risks, while not incurring unnecessary regulatory burden.
Less formal hearing procedures would be formulated.
Advantages

*
*
*
•
*
•
•
*

Eliminates inherent conflict of self-regulation.
Precedent and experience exist from GDP's.
Avoids lengthy Adjudicatory Licensing Hearings and associated costs.
Provides greater flexibility and less stringent process than formal licensing.
Recognizes age of facility and operating record.
Can implement with less than complete design basis.
Stakeholder acceptance of known independent regulator improves credibility and public trust.
May be applied to selected facilities, not site-wide.
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Disadvantages
*
*
*
*
*
*

Legislation required.
Rulemaking for modified and new regulations could cause major delays.
Stakeholders may oppose due to avoidance of Adjudicatory Licensing Hearings for all DOE facilities.
Shared-site activities and infrastructure complicate ability of DOE and contractor to manage site-wide
activities efficiently.
Associated costs will not be justified by improved safety, particularly in light of RBOF's expected
short facility life.
NRC regulation of RBOF would be inconsistent with other SRS facilities which can lead to needless
expense, complexity and possibly reduced safety.

Option 4 - Conduct NRC Inspection, and Enforcement of RBOF using DOE Regulatory
Framework
Option 4 would have NRC only execute (not license) its independent inspection and enforcement
functions. (This option has not been thoroughly reviewed for technical, legislative and legal impacts by
the pilot team.) DOE would retain review and approval of the authorization basis for RBOF. DOE
directive system (rules, policies, Orders, technical standards, and guidance) currently in effect for RBOF
would remain in effect. NRC would not conduct an independent licensing review. However, in
preparation for conducting its inspection, NRC personnel would have to review the DOE authorization
basis for the purpose of becoming familiar with the requirements to be used for inspection.
Advantages
*
*
*
*
*
*

RBOF remains under DOE requirements for its short and remaining operating life.
Expeditious transition to NRC inspection and enforcement.
Familiar safety and safeguards requirements for RBOF.
Avoid force fitting of NRC requirements on DOE operations, including decommissioning and
MC&A.
Minimal perturbation and cost to RBOF.
Avoid shared-site issues and dual sets of requirements for RBOF and SRS.

Disadvantages
*
*
*
*
*

NRC and DOE legislation required.
NRC unfamiliar with DOE directives and training may be required.
Unprecedented process for NRC.
Stakeholders may consider DOE directives to be unacceptable regulatory bases.
Stakeholders may oppose due to avoidance of Adjudicatory Licensing Hearings.

5.2

LICENSING MODEL

The following sections describe DOE, WSRC and NRC preferences on who should be the licensee, under
Options 2 and 3, if it is decided that RBOF is to be regulated by NRC.
5.2.1

DOE-PREFERRED LICENSING MODEL

With regard to the RBOF licensing model, the DOE pilot team members believe that DOE should be the
licensee. At SRS and RBOF, DOE is fundamentally responsible for the effective stewardship of large,
complex facilities and the decision as to the licensee will affect these responsibilities. DOE believes that,
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because of its ownership interests, such as managing business activities (i.e., managing and selecting
contractors), it should be the sole licensee. In fact, it has been a longstanding NRC position to list the
owners of licensed facilities on the license. Further, DOE believes that the current NRC precedent for
issuing licenses to Federal agencies under its regulatory jurisdiction strengthens this position. Discussion
of DOE's interests are offered below.
At RBOF, DOE owns the facility, including all the materials and equipment, and the land. Therefore, as
the owner, DOE is ultimately responsible for RBOF. It also has the responsibility to provide adequate
funding to WSRC to carry out the safety, safeguards and security functions, to safeguard the taxpayer's
interest with efficient and cost-effective resource management, and to financially protect contractors and
the public by indemnifying losses from nuclear incidents.
The responsibility of the Department's ownership also includes its interest in carrying out its mission.
Regulatory actions initiated by NRC may well have an impact on DOE's mission (e.g., an order to
materially change or shut down an operation). Likewise, owners of licensed facilities are typically license
holders, because they alone are able to commit the resources necessary to respond to regulatory actions
such as mandated facility upgrades, compliance orders, and enforcement actions, including any associated
penalties. DOE cannot rely on its contractors to represent the programmatic and fiscal interests of the
United States in what can be very significant regulatory transactions. As a licensee, the Department
would receive notice and have the opportunity to be heard regarding regulatory actions. Having DOE as a
licensee would be a way to facilitate central authority for responses to regulatory actions affecting DOEs
interests.
Moreover, the DOE pilot team members believe that having DOE as a licensee should not translate into
either duplicative or overlapping oversight roles and responsibilities with an external regulator. By clear
restructuring of respective roles and responsibilities codified into legislation, DOE policy, or NRC
regulations, it is possible to have DOE fulfill its programmatic and fiduciary responsibilities without
continuing its self-regulatory role.
Similarly, having DOE as a licensee does not mean that DOE personnel have to operate the facility and its
programs. These operational functions and duties will be delegated to contractor personnel as they are
under the current M&O contract at SRS.
Finally, a fundamental interest of the Department is its responsibility for choosing the contractor it
believes to be the most qualified to conduct its operations and to terminate a contract when the need
arises. It is important for the Department to be able to select and manage its contractors. A DOE-only
license affords the Department the advantage of selecting a new contractor without going through a
potentially complicated, costly and time-consuming license transfer if the license were issued to a
contractor, and will avoid the potential for having to retain a contractor in whom it has lost confidence.
NRC has licensed facilities owned by Federal government entities such as the Tennessee Valley
Authority, the United States Air Force, and the National Institutes of Health. A certificate was granted to
the United States Enrichment Cororation (JSEQ, a government-owned corporation that operates the
GDPs at Portsmouth, Ohio, and Paducah, Kentucky, both of which were formerly owned and operated by
DOE. To maintain a consistent regulatory approach regarding the external regulation of Federal entities
by the NRC, the Department believes that the NRC precedent to license or certify Federal entities should
also apply to RBOF.
In conclusion, if RBOF were to be externally regulated by the NRC, the DOE pilot team members
recommend that the licensee should be DOE.
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5.2.2

WSRC-PREFERRED LICENSING MODEL

Should a decision be made to implement NRC regulation of RBOF, WSRC prefers that DOE should be
the licensee. Indemnification of DOE contractors for legal liability for nuclear incidents under the PAAA
must be continued. However, to avoid dual or inconsistent enforcement actions, the DOE civil penalty
provisions contained in the PAAA should be eliminated; instead, NRC enforcement authority and policy
should apply. The current WSRC/DOE contract structure would permit DOE to hold the contractor
accountable for NRC enforcement actions as appropriate.
WSRC contends that the contractor should not be the sole licensee for practical reasons. Under the
current contract and DOE budgeting process, the contractor does not have the authority to commit funds
and resources as may be required of the licensee by the NRC. Similarly, the contractor cannot assume
financial assurance requirements imposed by the NRC on licensees to ensure that funding is available to
decommission facilities when the license expires or is terminated.
WSRC does not favor a hybrid or joint licensee approach. WSRC has some experience with hybrid
relationships in the environmental program. These arrangements generally do not work efficiently, as
questions of responsibility and authority for decision making continue to arise. This leads to confusion,
slows down the ability to take action, and adds cost to the operations that are unnecessary.
52.3

NRC-PREFERRED LICENSING MODEL

NRC has no specific preference regarding who should be the regulated entity at RBOF. The NRC could
regulate DOE, WSRC, or both, according to circumstances, rather than using a "one size fits all"
approach. NRC has established precedent in applying any of these models.
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6.

COST AND FUNDING

6.1

CURRENT RBOF OPERATING COSTS

The SRS FY99 Annual Operating Plan summarizes RBOF activities as follows:
Receiving Basin for Off-site Fuel (RBOF) operations include the storage of SNF, receipt and
storage of off-site fuel shipments, inspection of and preparation for fuel processing, and
transshipment of the fuels to other on-site facilities. Activities at RBOF manage wet-basin-stored
SNF inventories and the basin water quality to allow receipt of shipments and provide safe
storage until transshipment to L-basin and the dry Treatment and Storage Facility (TSF) becomes
available.
Also contained in RBOF is a deionizer resin regeneration facility. This facility services both the
deionizers at RBOF and deionizers for the Reactor areas.
The RBOF scope of work includes basin management operations to control the water quality
where fuel rods are stored, base facility operations/surveillance and maintenance activities
(S&M), reactor and RBOF deionizer regeneration, and all activities that apply to fuel receipt,
handling, storage, and shipping to other facilities. Base facility operations/S&M activities ensure
the facility continues to pose acceptable risk to the environment, site workers, and the general
public; maintaining the facility in accordance with the safety basis requirements; and activities
necessary for cost effective matagement, planning, and oversight.

K<J '

The cost breakdown associated with RBOF operations can be divided into two parts (S&M and basin
operations). The current cost associated with S&M is $9,649,000 and the cost associated with basin
operations is $9,757,000 for a total operating cost of $19,406,000 (including site overhead).
6.2

DOE COST IMPACTS

6.2.1

COST TO UPGRADE RBOF TO NRC REGULATIONS

This section provides estimated costs to upgrade RBOF to meet NRC regulations, with DOE as the
licensee. These estimates are based on a two-week on-site inspection by the NRC. Ranges of costs are
provided because of the high uncertainty in the level of effort that will be required. These costs do not
include the additional costs of regulation by OSHA.
Several key assumptions underlie these cost estimates. First, nondestructive measurement of fuel isotopic
content is not required. Second, any costs associated with International Atomic Energy Agency (IAEA)
activities are not estimated. Third, it is assumed that the existing RBOF safety documents, risk controls,
and site-wide programs are submitted in the license application, with no substantive change. Finally,
these estimates assume that dual and/or overlapping oversight and enforcement is avoided. If this
assumption is incorrect, the cost estimates will be substantially different.

k...J

The costs are significant for several reasons. RBOF depends significantly upon many shared site
resources (e.g. fire safety, emergency preparedness, safeguards and security and safety analysis). This
necessitates changing many of the site contractual, policy and procedural documents to reflect a different
regulatory obligation relative to NRC rules and regulations, in addition to maintaining DOE obligations
for other SRS facilities. The NRC highlighted the fact that RBOF does not meet NRC expectations
relative to MC&A practices. The NRC would require a much more detailed process to inventory RBOF's
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nuclear material. The new methodology would translate into new procedures and substantially more time
to perform the process periodically.
The contractor costs to upgrade RBOF to meet NRC requirement are contained in Table 6.1, with
supporting details contained in Appendix L These cost estimates were developed given substantial
uncertainties and complexity in transition planning and activities, as discussed in the next section. The
DOE cost estimates, including DOE staff and WSRC resources, were determined based on experience
gained from existing external oversight activities, such as those of the DNFSB and EPA. To help reduce
costs of upgrading RBOF to meet NRC requirements, exemptions may be given by the NRC, as currently
specified in NRC regulations.
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Table 6.1 - Costs to upgrade RBOF to meet NRC requirements
Categories

1A RBOF Safety Analysis
1B Technical Responses to
NRC Questions on
RBOF Authorization

Basis

2

Cost Estimates
Transition
Annual

Upgrade

aMoer SARcesponsuebtmosNRC queries
-

Moderate. Response to NRC queries
after SARfiicense submission.

SftMio.Seamnsrtocaeoy

Low

High

Low

High

50 K

250 K

0

25 K

50 K
Mio

250 K

0

0

Mio

Mnr

Mnr

Radiation Safety

Minor. See administration category.

Minor

Minor

Minor

Minor

3SNuclear
safety Criticality

Minor. See administration category.

Minor

Minor

Minor

Minor

4

Chemical Process
Safety

Minor. See administration category.

Minor

Minor

Minor

Minor

5

Fire Safety

Minor. See administration category.

Minor

Minor

Minor

Minor

6

Emergency
Maagiemeynt
Management

Moderate.
NRC
notification Additional
and response
requirem e .

50 K

200 K

25 K

200 K

7

Environmental
Protection

Major. NEPA actions.

250 K

2,000 K

0

0

Decommissioning

Major. The costs reflected in this
table only Include the preparation of
decommissioning plan as part of
license
application.
See footnote on
projected
costs for decommissioning
planning, operations, and final
survey and Independent verification

20K

40K

se

se

200K
20K

400K
40K

50K
5

100K
0

8

__ __ __ _ _ _ _ _ _

_ _ _ _

SyManaement
9 Manaement control
ontrol
Systems
10 Configuration
Management

IMaintenance
1

12 QualIty Assurance

_ _ _

pha s e s.

Major.
Develop
corrective
actionrisk-based
program and
performance Indicators.
Major. Bring RBOF Into compliance

f

i

50 K

0

0

Minor. See administration category.

Minor

Minor

Minor

Minor

Minor. See administration category.

Minor

Minor

Minor

Minor

with NRC requirements.
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Categories

Cost Estimates
Transition
Annual
Low
High
Low
High

Upgrade

13 Training and
Qualification

Moderate. Need training of
SRSIRBOF facility staff on NRC
requirements, inspection and
enforcement programs.

250 K

500 K

100 K

200 K

14 Procedures

Major. Revise all operating and
support procedures to reference
NRC requirements.

1.500 K

2.000 K.

50 K

100 K

Minor

Minor

Minor

Minor

5 K

200 K

0

400 K

Interfaces

Minor. See admInistration.category.

16 Audits and
Assessments

Moderate. The high estimate
assumes that an RW-0333P audit
and surveillance program is required
to be implemented at RBOF.

17 Incident Investigations

Minor. See administration category.

Minor

Minor

Minor

Minor

18 Records Management

Minor. Sea administration category.

Minor

Minor

Minor

Minor

19 Waste Management

Minor. See administration category.

Minor

Minor

Minor

Minor

20 Transportation

Minor. See administration category.

Minor

Minor

Minor

Minor

21

Major. RBOF's MC&A program does
not meet 10 CFR Part 74.

1,000 K

2,000 K

500 K

1.000 K

22 Protection of Classified

Minor. See administration category.

Minor

Minor

Minor

Minor

23 Physical Security

Major. Assumes new/modified

100 K

400 K

0

300 K

24 Year 2000 computer

Nn.Mor
None.

Minor

Minor

ior

Min or

Minor

Minor. Modified program to
administratively roll into NRC.

100 K

200 K

100 K

100 K

Material Control and
Accountability (MC&A)

Material

program problems
25 Employee Concern
Program

access control to facility.
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Categories
____________________

Upgrade

_Cost Estimates

Transition

_________________|

_______

Annual

Low

H igh

Low

H igh

26 Administration

Modification of safety documents
and procedures to reflect NRC
requirements.

750 K

1.500 K

100 K

200 K

27 Uicense application
preparation
preparation

Major. Technical, legal, and
administrative
maintenance. preparation and

500 K

1,500 K

200 K

200 K

28 License Fee

NRC generated costs.

(See Section 6.3 for detail)67K

678K

678 K

78K

347K

3K

347 K

29 Transition Plan

Development of Plan and schedule

250 K

500 K

0

0

TOTAL

V>

_ _ _ __ _ _

5,078 K

113,478 K

1,482 K

34K

[

3,192 K

An estimated $39.8 to $44.6 million In 1999 dollars would be required to decommission RBOF. This scoping
estimate was developed from parametric models that have been baselined against actual decommissioning
activities such as Shippingport, Fort St. Vran, and the 232F Facility at SRS. The estimate includes three
phases, a planning phase, a decommissioning operations phase, and a final survey and independent verification
phase. The planning phase Is envisioned to start three years prior to the start of decommissioning, In parallel
with normal RBOF basin operations, and allows time for NRC approval of the Decommissioning Plan. Actual
decommissioning operations and activities are estimated to begin as soon as RBOF deinventory is completed
and shutdown In 2006, and will require 24 months using two shift operations. The final configuration of RBOF is
envisioned to be unconditionally releasable similar to the decommissioning of the Shippingport
Decommissioning Project. The final phase Includes verification by an Independent verification contractor that
the site meets the NRC's unrestricted use criteria which is the most conservative of the NRC radiological dose
criteria for license termination as described In 10 CFR Part 20, Subpart E. This final phase is expected to
require an additional year to accomplish.
Under current regulations, NRC Is not authorized to charge Federal agencies 10 CFR Part 170 fees (authorized
exceptions are TVA and USEC), as noted in the 1998 Federal Register notice on Part 170 and 171 fees. NRC
would attempt to change ts regulations to recover costs from DOE.

6.2.2 TRANSITION PLAN SCOPE AND ACTIVITIES
Carving out RBOF from the H-Area and the rest of SRS, and transitioning those facilities, people, and
procedures to NRC regulatory authority will require careful planning and execution. The shared-site
activities discussed in this report introduce further complexity to the transition process, as the transition
activities would not be limited to the RBOF facility physical boundary.
It is anticipated that the transition would require aplan detailing transition activities, and schedules.
Given that the regulatory requirements imposed on RBOF will shift from DOE to NRC, the transition plan
must be developed in such a way to avoid dual regulation and/or enforcement throughout the transition
period. The transition period should be minimized as much as possible, but could easily take 3 to 6
months, or longer.
W
'-'

It is anticipated that the RBOF safety documentation, risk controls, and operating and safety procedures
would require little, if any, modification. Similarly, it is not expected that there will be a backlog of
facility corrective actions required for safety. However, there will remain a substantial administrative
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effort required to successfully complete the transition. Given that this transition to NRC license would be
the first at the SRS, significant management attention is also anticipated.
Anticipated activities include the development of several MOU's to define and articulate to DOE, NRC,
the contractor, and other regulators and stakeholders, the roles and responsibilities for regulatory
oversight and enforcement, in a manner that avoids dual or overlapping activities. Protocols for
communications regarding regulatory interfaces would also be developed during transition. Facility
status, baseline information, and existing commitments would have to be repackaged and reviewed. The
phase out of DOE regulations and adoption of NRC requirements at RBOF must be carefully planned,
communicated, and executed during the transition period. Significant resources will likely be required to
complete the transition plan and activities. Experience in transitioning the GDPs to NRC regulatory
authority has demonstrated that transition planning and activities are substantial, albeit administrative in
nature.

6.2.3 DOE RESOURCES REQUIRED FOR EXTERNAL REGULATION
This section describes the resources for DOE that would be required in transitioning RBOF to external
regulation by NRC. The NRC regulatory process includes licensing, inspection and enforcement, and
DOE, as the licensee, needs to be involved in all elements of the process. The initial phase of licensing
includes preparation of the license application followed by a review and inquiry phase with the NRC.
DOE-SRO and contractor personnel would both be involved in this activity. Following licensing, NRC
would conduct inspections against the license provisions and any violations could be followed by
enforcement activities. DOE would have to track and be aware of NRC inspection activities that might be
extensive at the outset. Based on experience gained from DOE-SRO interactions with DNFSB, it is
estimated that an approximate 4 to 5 full time equivalents (FTE) effort per year would be required during
the transition period, as well as the following 2 to 3 years. Once DOE is fully knowledgeable of the NRC
requirements, and NRC is fully knowledgeable about the facility and its associated documentation, it is
anticipated that the level of effort would drop to approximately I to 2 FrEs per year. The DOE resources
at headquarters would be included in the above estimates.

6.3 NRC COSTS FOR REGULATING RBOF
Based on observations during the pilot project and comparisons with NRC experience in regulating
civilian nuclear facilities, NRC team members estimated the cost to externally regulate the safety, and
safeguards and security aspects of RBOF and its associated activities. NRC costs were divided into two
components: (1) transition costs subsequent to Congressional authorization for NRC regulation and (2)
steady-state cost after licensing. The pilot project allowed NRC to directly observe RBOF and its
associated activities, thus providing an understanding of RBOF operations. It also provided NRC the
opportunity to assess the current regulatory status of RBOF and identify potential issues that could require
legislation and rulenaking for resolution, such as not requiring Part 51 and Part 140 reviews.
NRC team members based estimates of the cost to regulate RBOF on their observations during the pilot
project and their assumption that a Part 70 license would be issued. The pilot project "mock"
licenseability review of RBOF involved roughly 0.5 FTE of NRC effort. An actual review would have
probed into more detail, evaluated the information submitted in an application and involved resolution of
any substantive issues identified during the course of the review. Based on experience, NRC estimates
that approximately 2.5 FTEs and about S100K in technical assistance would be required to complete the
RBOF licensing review and initial inspections. These estimates assume that no environmental impact
statement or environmental assessment would be required. This effort would be expended during the
transition period subsequent to Congressional authorization for NRC regulation of RBOF. The
rulemaking required to appropriately tailor NRC requirements to adopt a risk-inforned regulatory
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approach specifically for RBOF is estimated to cost another 0.2 FTE during the 2-year regulatory
transition period. The small rulemaking cost is due to the likelihood that the rulemaking would apply to
other DOE facilities that might become subject to NRC regulation under Part 70. Thus, the NRC cost for
rulemaking, and initial licensing and initial inspection concerning RBOF is estimated to be about 2.7
FTEs or 578K plus 5100K for technical assistance, with no factoring for uncertainties about the status of
RBOF at the time of licensing. These estimates, although comparable to those for similar NRC-licensed
facilities, may not encompass all of the costs to license RBOF. For example, during the certification of
the GDPs, the costs escalated due to factors such as DOE's failure to comply with its own requirements
and rejection of the initial applications for certificates.
Following the RBOF rulemaking and initial licensing review and during the transition period, the NRC
regulatory effort would be reduced to periodic inspections by specialists and occasional reviews of license
amendment applications initiated at the discretion of the licensee. The steady state inspections and
license amendment reviews are estimated at roughly 0.3 FTE or $64K per year plus an annual fee of
5283K, with a total of S347K.
NRC Transition Costs
To estimate the transition cost of regulating RBOF, a 10 CFR Part 70 license for RBOF that would
athorize receipt, storage, and shipment of strategic quantities of SNM is assumed. Non-Federal applicants
for licenses for the possession of fuel and other forms of SNM are assessed fees for the full cost of the
licensing review and inspection (see 10 CFR Part 170 and 171). The rulemaking and initial licensing
review and inspection of RBOF would cost about $678K. The annual FTE rate for fees in FY98 was
$214K per FTE per year.
The NRC costs for RBOF licensing and inspection are summarized in Table 6.2.

6A

NRC METHODS OF FUNDING REGULATION OF RBOF

Any approach implemented by NRC for funding regulation of RBOF must be structured so that NRC's
current licensee holders do not pay for the regulation of DOE facilities (e.g., RBOF). The Omnibus
Budget and Reconciliation Act of 1990 (OBRA-90), as amended, requires that the NRC recover
approximately 100 percent of its budget through the assessment of fees, less the amount appropriated
from the DOE-administered Nuclear Waste Fund. These fees are assessed to NRC-regulated entities
under 10 CFR Part 170 (fees for licensing and regulatory services for a specific applicant or license) and
10 CFR Part 171 (annual fees).
For FY98 and FY99 NRC activities in support of the pilot program, Congress appropriated funds directly
to NRC that are excluded from the agency's appropriation legislation from fee recovery. An alternative
approach could be for NRC to receive direct appropriations for regulation of DOE facilities and to finance
this budget authority through fees charged to either DOE or its contractors. These two funding
approaches are discussed in Sections 6.4.1 and 6A.2.

K>
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Table 6.2 - NRC Costs for RBOF Licensing
Cost Estimates
Transition
Annual
Low
High
Low
High

NRC Costs for RBOF Licensing*
Licensing review and initial inspection (2.5 FTE
and S100K technical assistance)

65K

635K

Rulemaking (0.2 FTE)

43K

43K

Annual Fee

283K

283K

Service fee for inspection, enforcement and
licensing amendments (0.3FTE)

64K

64K

347K

347K

Total

*

678K

678K

Under current regulations, NRC s not authorized to charge Federal Agencies 10 CFR Part 170 fees (authorized
exceptions are TVA and USEC), as noted In the 1998 Federal Register notice on Part 170 and 171 fees. NRC
would propose changes to their regulations to recover costs from DOE.

6.4.1 DIRECT APPROPRIATIONS WITH NRC EXCLUDED FROM ASSESSING FEES
(CURRENT METHOD)
Under this approach, NRC would request the funds required for its regulation of DOE facilities, (i.e.,
RBOF) in its annual budgets submitted to the Office of Management and Budget (OMB) and Congress as
direct appropriations. Such funds would be excluded from fee recovery. Requesting direct funding from
Congress is consistent with how NRC currently funds its activities associated with the Pilot Program.
Funding NRC's regulation of DOE facilities, (i.e., RBOF) through direct appropriations that are excluded
from license fee revenues has several strengths. Such an approach assures existing NRC licensees that
they will not pay for the costs of a program that does not directly benefit them. In addition, DOE would
not have to obtain funding to pay NRC fees. Finally, NRC avoids the administrative costs of collecting
additional fees.
Appropriations excluded from fee recovery may have some drawbacks for the NRC. NRC's flexibility in
reprogramming funds excluded from fee recovery has, in the past, been subject to greater restrictions than
NRC's general funding. Finally, additional financial reporting and oversight are required for funds
excluded from fee recovery.
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DIRECT APPROPRIATIONS TO NRC OFFSET BY FEES PAID BY DOE OR ITS
CONTRACTOR

Under this approach, as the RBOF applicant or licensee would pay fees just like an applicant or licensee
for an NRC license. NRC would request funds required for NRC regulation of DOE facilities, (i.e.,
RBOF) in its annual budgets submitted to OMB and Congress as direct appropriations subject to fee
recovery. This approach is consistent with how NRC funds its other mission responsibilities. A
significant advantage of this approach is that, consistent with OBRA-90 requirements, NRC would
continue to recover approximately 100 percent of its budget, less appropriations from the Nuclear Waste
Fund, from fees. Additionally, fees paid by DOE/contractor would include a proportional part of the costs
of NRC's infrastructure necessary to support an added regulatory effort
If it is determined that DOE is the RBOF applicant or licensee, specific legislative authority would be
required to allow NRC to charge Part 170 fees to DOE. Existing legislation does not bar NRC from
imposing annual fees on Federal agencies that hold NRC licenses. Therefore, once RBOF is licensed,
annual fees could be assessed to the licensee (DOE) under Part 171 to recover generic costs and other
costs not recovered under Part 170.
Several disadvantages are associated with financing NRC's costs from fees charged to DOE.
Appropriations would be required for both NRC and DOE to fund this activity. NRC and DOE would
have to coordinate their appropriations requests to Congress. If it is determined that DOE is the
applicant/licensee, legislation would need to be enacted to permit NRC to charge DOE Part 170 fees.
NRC also would face additional administrative burdens to collect fees from DOE, which is ultimately an
interagency transfer.

6.5

EXTRAPOLATION OF RBOF FINDINGS TO DETERMINE COST AND LEVEL OF

K>JEFFORT FOR FACILITY CLASSES

An objective of this pilot, as identified in the work plan, is to "estimate the cost and level of effort
necessary to transition classes of facilities like RBOF to external regulation." Due to the facility specific
nature of this pilot, the assumption behind the objective was that the RBOF findings could be
meaningfully extrapolated to similar facility classes'2 to help facilitate the estimation of overall DOE and
NRC costs for regulation of all DOE facilities.
In supporting the feasibility of extrapolation, DOE performed research and analyses to determine if there
are technical merits of formulating facility classes based on the RBOF findings. The information used in
the analyses included RBOF safety documents, pilot team review and inspection findings, available DOE
complex-wide studies, and DOE staff experience on DOE nuclear facilities. DOE's evaluation of the
RBOF Pilot Project results indicated that there is not an adequate technical basis to support facility
extrapolation. Two primary factors influence this conclusion. First, RBOF is not a true representation of
many of DOE's nuclear facilities. It is a low-risk facility and does not contain complex or unique
activities, significant internal energy sources, combustibles, or readily dispersable radiological materials
that are typically found in many DOE nuclear facilities. The second reason is the diverse nature of DOE's
nuclear facilities possessing different hazards and operating characteristics, which make grouping of
facilities difficult. Specifically, many DOE nuclear facilities are different in terms of type, age, condition,
risk, complexity, operations, safety, safeguards and security programs, and their implementation. The
following discussions further address these key factors.

12

While the term "facility classes" could be used to group facilities based on any number of factors, the RBOF
pilot examined this concept in terms of smilarty in a facility's function, risk profile and various operating
characteristics.
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6.5.1 DOE REGULATORY FRAMEWORK AND COMPLIANCE
DOE believes the DOE regulatory framework and level of compliance with these regulations at RBOF
does not support an accurate extrapolation to gauge transition costs for other DOE nuclear facilities.
DOE's nuclear operations throughout the complex are all generically subject to the same regulatory
framework. DOE's regulatory framework consists of federal regulations, DOE policies, Orders and
implementation guides, technical standards, and site implementation procedures. Individual tenets of the
regulatory framework encompass areas such as nuclear safety, worker safety, environmental protection,
asset management, decommissioning, and safeguards and security. However, by contract, the generic
regulatory framework is specifically tailored to a site, facility and activity (i.e., RBOF) commensurate
with risks and budgeted resources.
Since RBOF would be expected fo implement the same generic regulatory framework as other DOE
nuclear facilities, extrapolation would be supported on the basis that similar types of facilities would
require a comparable level of effort to transition to external regulation. However, DOE believes, in
practice, this is not always the case. The level of; and implementation methods for, compliance at various
DOE facilities, including a number of facilities that do not fully meet the latest DOE requirements, is not
consistent because of factors such as age, condition, mission priority and funding. For example, the
RBOF SAR unnecessarily exceeds DOE requirements.

6.5.2 SAFETY BASIS DETERMINATION AND DOCUMENTATION
Since RBOF is subject to the same DOE safety analysis requirements as other DOE nuclear facilities, the
feasibility of extrapolating findings associated with the RBOF safety basis to other DOE facilities was
considered by DOE. Based on DOE's review of the RBOF SAR and Technical Safety Requirements, it
was concluded that the RBOF safety basis evaluation and documentation meet and exceed existing DOE,
as well as NRC requirements that would be expected for a comparable Hazard Category 2 facility. The
hazard and accident analysis contained within the RBOF SAR uses probabilistic/quantitative assessment
techniques that exceed DOE's expectations for a facility with low complexity and low material dispersion
potential, as is the case with RBOF. This is not typical of many of DOE's existing Hazard Category 2
facilities, which either have interim safety basis evaluations in place (i.e., Basis for Interim Operation) or
have out-of-date safety basis evaluation and documentation. Therefore, DOE believes consideration of
this factor would not support an accurate extrapolation to other DOE facilities.

6.5.3 FACILITY LIFE-CYCLE
RBOF is an operating facility with less than 10-year remaining life expectancy (i.e., shutdown by 2006).
Many DOE nuclear facilities have been shut down pending deactivation and decommissioning. Since
different nuclear safety, safeguards and security requirements may apply to facility design, construction,
operation, or decommissioning, extrapolation must account for a facility's life-cycle phase. Therefore,
based on RBOF's life-cycle phase, extrapolation could only be considered for other facilities in the same
period of the facility life-cycle (i.e., in the process of shutting down).

6.5.4 COMPLE)ITY OF OPERATIONS
RBOF is used for receiving, storing and shipping nuclear fuel and does not involve complex operations.
It basically operates safely by itself, since the RBOF workforce operates the facility only four days in a
week. The relative simplicity of the RBOF operations can skew extrapolation to other DOE facilities,
since many nuclear facilities involve complex processing systems with radiological material in various
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forms. Therefore, on the basis of this factor, extrapolation could only be extended to other similar storage
operations in the process of shutting down.
6.5.5 FACILITY TYPES
There are similarities in certain functions performed at DOE facilities. Therefore, a broad nuclear facility
grouping can be established according to the following facility types: spent nuclear fuel storage, Category
A reactors, Category B reactors, fuel processing, fuel fabrication, waste management, single purpose
energy research laboratories, and multi-purpose energy research laboratories. For each facility type, there
are differences in the level of hazards and operating characteristics. These factors require examination on
an individual facility basis, especially for higher hazard facility types like fuel processing and waste
management facilities. Since RBOF is a nuclear fuel and other SNM storage facility, the feasibility of
extrapolating RBOF findings to similar types of facilities was further examined. Analysis was performed
by DOE on the characteristics of DOE spent fuel storage facilities. DOE has both dry and wet storage
facilities for spent nuclear fuel. DOE concluded that the extrapolation of RBOF findings to dry storage
facilities was not considered meaningful since those facilities also have different operating characteristics,
as with other facility types. Moreover, extrapolation of RBOF findings to other DOE wet storage
facilities was not recommended by DOE based on the following conclusions:

K.>

*

According to the results of the DOE's Spent Nuclear Fuel Vulnerability Assessment, conducted in
1993, RBOF is considered one of the Department's "better" facilities, having only minor
vulnerabilities. The facility is not representative of many of DOE's wet storage facilities, which have
been identified as having significant vulnerabilities ranging from seismic deficiencies to degraded
fuel elements.

*

DOE has 29 wet storage-facilities across the complex. They vary in age, construction, capacity,
confinement capabilities, and fuel characteristics. For example, a facility's design characteristics will
vary depending on the age of the facility and the particular design standards available at the time of
construction. Because of these variations, RBOF should not be used as a representative model for all
of these facilities.

*

The availability and quality of facility safety basis information varies for all of the DOE's wet storage
facilities. The RBOF SAR exceeds DOE requirements and guidance and is not typical of these other
facilities.

*

Within the SRS, facilities bearing the most similarity to RBOF are the L- and K-Reactor Disassembly
Basins. The DOE Spent Fuel Working Group found these facilities to have the second highest
vulnerabilities in the DOE complex, including pool leakage, corroded fuel elements, filtration
deficiencies, and significant accumulation of sludge. Therefore, extrapolation of RBOF findings to
these facilities would not provide an accurate estimate of external regulation benefits and costs.

6.5.6 CONCLUSION
Based on the RBOF information, and findings and available DOE complex wide studies, DOE believes an
extrapolation of RBOF findings/insights to determine facility classes does not have a sound basis to
provide an accurate or realistic estimation of external regulation transition costs and level of effort for
other DOE facilities.
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7.

TRANSITION TO NRC OVERSIGHT

7.1

TRANSITION PROCESS

The transition of regulatory jurisdiction from DOE to NRC for RBOF operations can be accomplished in
about three years following issuance of enabling legislation and commensurate incremental funding and
the promulgation of any required new regulatory requirements, provided the legislation and the regulatory
requirements include provisions for an implementation plan that defines milestones and schedules for
transition to and complying with NRC regulatory requirements over a mutually agreed schedule. The
schedule for preparation of the license assumes development in series and no competition with other DOE
facilities undergoing transition to NRC regulatory jurisdiction and that there will not be any significant
changes to NRC's regulatory requirements adversely affecting RBOF's ability to comply. During the
transition period, DOE would continue to regulate safety, safeguards and security risks at RBOF while a
license application is prepared for review by the NRC. Figure 7.1 illustrates the RBOF transition process
of two scenarios. The optimistic scenario assumes legislation would be enabled in 2001. The pessimistic
scenario assumes legislation would be enabled in 2004, two years prior to the end ofthel0-year transition
period for external regulation indicated by the Secretary of Energy in 1994.
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Figure 7.1 - RBOF Transition Process

k

After the required legislation is enacted for NRC regulation of RBOF, NRC would initiate any necessary
rulemaking (legislation caused conforming amendments). NRC also would complete the expected
changes to current regulations to reflect any unique considerations for RBOF and its associated activities.
DOE will provide comments to proposed regulations and work with the NRC to modify regulations in
accordance with the provisions of the Administrative Procedures Act. In recognition of the upcoming
transition, DOE would work with its contractor to develop a seamless transition, adjusting contracts and
providing exemptions where appropriate to permit its contractors to use NRC requirements, rather than
DOE requirements during the interim transition period. DOE will be responsible for ensuring that
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acceptable safety, safeguards, and security risks controls are provided, while using the DOE-adopted
NRC requirements in lieu of the DOE requirements during the interim period preceding external
regulation by the NRC. DOE also will identify resource, procedural, and other adjustments to its
oversight of RBOF that would be necessary to move from a regulatory function to a DOE corporate audit
function.
Following the completion of any rulemaling to address unique aspects of RBOF, DOE will initiate
actions to develop and submit applications for licensing. Unless a categorical exclusion is granted in
legislation/rulemaking, this phase may involve the development of an Environmental Report (ER) to
support an analysis of the potential environmental impacts of licensing, pursuant to the requirements
under the NEPA. During the next phase of the transition, the NRC would complete the review of the
license application and related activities. WSRC and DOE would make any changes to RBOF's
operations, programs, and procedures necessary to meet the commitments agreed upon with NRC during
the application review. The final step in the transition would be issuance of a license to operate RBOF
under NRC jurisdiction.
NRC regulations regarding the opportunity for a hearing are found in 10 CFR Part 2. Opportunity for the
public to request a hearing would be provided prior to and following the issuance of an NRC license. If
granted by the NRC, a hearing could be held as part of the NRC licensing process.
7.2

DOE REQUIREMENTS IN CURRENT CONTRACT

Contract clauses for DOE contracts are prescribed by the Federal Acquisition Regulations (FARs) and the
Department of Energy Acquisition Regulations (DEARs). DOE's contract with WSRC is for the
management and operation of SRS including RBOF. The contract is an M&O contract as defined in FAR
Subpart 17.6 and DEAR Subpart 917.6. Many of the clauses set forth in subparts of FAR Part 52 and
DEAR Part 952 apply to DOE contracts. DEAR Subpart 970.52 sets forth clauses for M&O contracts that
are to be used where appropriate. In addition to the standard prescribed clauses, special contract
provisions are also developed that address requirements not found in either the FAR or DEAR, but are
necessary for the performance of work. Requirements applicable to DOE contractors also are contained
in DOE directives, laws, and regulations (such as 10 CFR Part 835 and 10 CFR Part 830.120). Directives
must be incorporated into the contract in order to be applicable and are typically set forth in the A List and
B List in an appendix to the contract. Regulatory requirements such as 10 CFR Part 835 are made
applicable through operation of law.

2

The DEAR is issued by the Procurement Executive (Deputy Assistant Secretary for Procurement and
Assistance Management). Deviations from either the FAR or DEAR are authorized only when essential.
Heads of Contracting Activities (HCA) or their designees approve deviations from the FAR or DEAR in
individual cases within their delegated dollar authority. Deviations in excess of an HCA's delegated
dollar authority, (those involving the cost principles in Part 931, any DEAR class deviation, any change to,
the text of a DOE contract reform clause, and any FAR deviation) are authorized by the Procurement
Executive. Recent legislation placed additional requirements on the approval of FAR deviations. Section
302 of the 1998 Energy and Water Development Appropriations Act, Pub. L. 105-62, requires that any
FAR deviation for both M&O and non-M&O contracts must be approved by the Secretary of Energy.
This provision also requires that the Department notify Congress at least 60 days prior to the award or
modification of a DOE contract that contains a provision or clause that deviates from the FAR.
Subpart 17.6 of the FAR prescribes policies and procedures for the award, renewal, and extension of
M&O contracts. Section 17.602 permits Heads of Agencies to award and renew M&O contracts in
accordance with an agency's statutory authority or the Competition in Contracting Act of 1984 (CCA),
and agency regulations governing such contracts. Part 970 of the DEAR implements the FAR by
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prescribing DOE's policy regarding competition and extension of M&O contracts. This Part affirms that
DOE will provide for full and open competition in the award of contracts for the management and
operation of its facilities and sites. It also permits the use of other than full and open competition for an
extension to the term of M&O contracts when it can be justified in accordance with the authorities and
requirements of CCA and FAR Part 6, and requires that such justification be approved by the Head of
Agency.
Because of the significance of the M&O contract to the fulfillment of the DOE mission, there is a need to
balance the benefits of competition with the benefits of relatively long-term contract relationships. DEAR
Part 970 accommodates both of these objectives by establishing competition as the norm and providing
for a period of up to 10 years, including options. When circumstances exist that warrant the
noncompetitive extension of an M&O contract beyond the basic and option periods, it may be extended
for an additional period not to exceed 5 years, when authorized by the Head of Agency.
The contract with Westinghouse expires in October 2001, with the potential for a one year extension. A
competitively awarded follow-on contract likely would be issued prior to the expiration of the current
contract.

7.3

K>

CONTRACT CHANGES NECESSARY FOR EXTERNAL REGULATION

Changes to the WSRC/DOE M&O contract for RBOF would be necessary if it is externally regulated by
the NRC. Clauses for DOE contracts are prescribed by the FARs and DEARs. These clauses form the
basis of any M&O contract. DOE would need to undertake a comprehensive review and revision of its
acquisition clauses specifically in the safety area to reflect the change to external regulation by NRC. In
addition to FAR and DEAR clauses, the WSRC/DOE M&O contract contains a number of appendices
listing commitments to perform to government and non-government requirements. Some of these
requirements are expected to be replaced in whole or in part by NRC requirements and guidance in the
event NRC assumes regulatory authority over RBOF.
7.4

CONTRACT CLAUSES

7.4.1

WSRC POSITION

WSRC believes that a minimum number of contract clauses in Contract DE-AC09-96SR1 8500 would
need to be revised if NRC assumed regulatory authority over RBOF. Under H. 12 of the contract, WSRC
is obligated to comply with requirements promulgated by Federal, State, and local laws, statutes and
regulations. The contract requires WSRC to adhere to ES&H requirements delineated in the S/RID and
adhere to the management practices, programs and procedures that are based on the approved safety
management system under H.16 of the contract. DOE approved the S/RID and it is incorporated into the
contract by reference. Most, if not all of the changes required by external regulation by NRC, could be
accommodated by utilizing the process for changes to the S/RID or the Safety Management System per
the provision of the contract. WSRC believes that the following contract clause, however, would need to
be revised to reflect the change in regulatory authority from DOE to NRC over RBOF:
DEAR 952.250-70, NUCLEAR HAZARDSINDEMNITYAGREEMENT. This provision would
need to be reviewed and modified to reflect decisions on PAAA indemnification and DOE's
enforcement authority.
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DOE POSITION

DOE agrees that any needed modifications to its contract with WSRC would be minimal and that the
S/RID system could adequately address NRC requirements. This system could satisfactorily
accommodate changes to the NRC regulatory scheme just as it does for other regulatory programs (i.e.,
environmental laws and regulations). DOE would continue to make use of the S/RID system to identify
the DOE requirements that must be met by the contractor, while also making inapplicable those no longer
necessary in light of NRC regulation.

7.4.3 SELECTION OF REPLACEMENT CONTRACTOR
During subsequent contractor selection, DOE would need to ensure that prospective contractors are
adequately qualified to control risks at the RBOF facility in accordance with NRC license requirements.

64

PilotProjecton
ExternalRegulation ofDOEFacilities

8.

RBOF
Chapter8

RELATIONSHIP AMONG FEDERAL AGENCIES

If NRC were the regulator, it would be responsible for regulating radiological health and safety at RBOF.
However, other Federal agencies either expect to be given additional authority over DOE and RBOF, or
already have authority to oversee some activities at RBOF.

8.1

THE ROLES OF OSHA AND DOT

The relationship between OSHA and NRC is discussed in Section 4.1.3. Both the NRC and OSHA can
regulate worker safety and health issues as outlined in the 1988 MOU between the two agencies. At DOE
facilities, the Department maintains the responsibility for worker safety of its own and its contractors'
employees under authorities granted to it in the AEA. For NRC-licensed activities, a current MOU
between OSHA and NRC says that when NRC identifies a nonradiological hazard while inspecting a
facility, it will report the hazard to OSHA. Guidance on implementing the MOU has been incorporated
into the NRC Inspection Manual and OSHA has not formally expressed concerns regarding the efficacy of
the arrangement.
The role of the DOT would not change as a result of external regulation of RBOF. Current onsite
shipments to and from RBOF do not cross any public roads.
8.2

THE ROLE OF DNFSB

The DNFSB currently has authority to investigate safety and health concerns and make recommendations
to the Secretary of Energy on correcting problems identified with regard to DOE defense nuclear
facilities. If the NRC is the regulator of RBOF, potential legislation needs to be considered to determine
the relationship and responsibilities between NRC and DNFSB.

8.3

THE ROLE OF EPA

The existing regulatory framework for environmental monitoring and waste management for solid waste
and wastewater, does not conflict with any NRC regulations. The EPA also has a role in DOE's
decommissioning activities, through a May 22, 1995 "Policy on Decommissioning Department of Energy
Facilities under CERCLA." This presents a potential for conflict between NRC and EPA regulations with
respect to how RBOF decommissioning activities are to be conducted. Another concern is the potential
for dual regulation by NRC and EPA. EPA regulations in 40 CFR Part 61 Subpart H (Clean Air Act)
pertain to facilities "owned or operated" by DOE and contain prescriptive requirements for air emission
monitoring and control programs and for reporting to EPA. A similar set of requirements, 40 CFR Part
61, Subpart I, pertain to NRC licensees. In 1997, EPA rescinded Subpart I for NRC and Agreement State
licensees upon a finding that the NRC regulatory program provides an ample margin of safety. This
avoided dual regulation of facilities licensed by NRC and Agreement States with regard to air emissions
of radioactive material. If NRC were to regulate DOE facilities, it is assumed that EPA would similarly
have a basis for rescinding Subpart H for NRC-regulated DOE facilities upon the same finding.
8.4

NEPA

The following discussion focuses primarily on NEPA review for a potential proposal by NRC to license
RBOF. It is not applicable in its entirety to potential NRC licensing of other DOE facilities or sites that
involve different operations, different NRC licensing regulations or different positions of NRC NEPA
regulations. The discussion is primarily relevant to potential NRC licensing of similar DOE facilities
under 10 CFR Part 70 since several aspects of NRC NEPA regulations depend on the Part under which the
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proposed license would be issued. The discussion assumes that NEPA and NRC NEPA regulations (10
CFR Part 51) would apply if NRC were to license RBOF."3
8.4.1

NRC NEPA RESPONSIBILITIES AND APPLICANT ENVIRONMENTAL REPORT
OBLIGATIONS

NEPA imposes on all Federal agencies, including the NRC and DOE, the requirement to consider the
consequences to the environment of actions that agencies are proposing to take. Specifically, NEPA
states that it is the obligation of every agency to "include in every recommendation or report on proposals
for legislation and other major Federal actions significantly affecting the quality of the human
environment, a detailed statement by the responsible official on...the environmental impact of the
proposed action." (42 USC 4332 C).
With regard to potential NRC licensing of RBOF, NRC, as the agency considering a proposal to license a
DOE facility, would conduct an appropriate NEPA review pursuant to NRC's NEPA regulations at 10
CFR Part 51 and the Council on Environmental Quality regulations at 40 CFR Part 1500. Before NRC
issued the license, NRC would determine whether the proposal triggered the preparation of an EIS or an
environmental assessment (EA), or the proposal was subject to a categorical exclusion (see
10 CFR Part 51).
A potential proposal by NRC to issue a Part 70 license for the activities at RBOF does not clearly fall
within the categories of actions for which an EIS is required under NRC NEPA regulations, and does not
clearly fall within the categories of actions that NRC has determined are categorically excluded from
further NEPA review (see 10 CFR 51.20, 51.22).4 Therefore, NRC would likely need to prepare at least
an EA to determine whether to issue a Finding ofNo Significant Impact or whether to prepare an EIS and
ROD for the proposed licensing of RBOF (see 10 CFR 51.21, 51.31). Alternatively, NRC could decide
to prepare an EIS without first preparing an EA. NRC's regulations provide for public scoping if an EIS
were to be prepared, as well as informal hearings as part of the licensing process (see 10 CFR Part 2 and
10 CFR Part 51). NRC could adopt relevant portions of DOE's NEPA documentation, could reference
DOE's NEPA document, or could incorporate DOE's NEPA document by reference into the NRC NEPA
document.
Under NRC NEPA regulations, NRC may be expected to require that the license applicant (either DOE or
DOE's contractor) prepare and submit an ER as part of the license application (see 10 CFR A1, 51.60).
NRC would be expected to use the information in the ER in preparing its EA. NRC's NEPA regulations
at 10 CFR 51.60 provide that an ER may be in the form of an EA or EIS where DOE is the applicant.

NEPA and NRC's NEPA regulations would not apply should legislation be enacted that specifically provide
that NRC licensing of DOE facilities would not be major federal actions subject to NEPA and NEPA-related
regulations. However, the extent to which Congress would be willing to enact such legislation for licensing
of facilities such as RBOF is not clear.
It is not anticipated that such legislation, if any, would affect DOE's responsibility for NEPA review, which
DOE otherwise has. For example, DOE would continue to conduct appropriate NEPA review for the
construction and operation of proposed new facilities.
If either NRC or DOE were to propose such legislation to allow NRC licensing of DOE facilities, appropriate
NEPA documentation may need to be prepared to the extent there is an agency "proposal" as that term is
used under NEPA.
4

There is no categorical exclusion under NRC NEPA regulations for certification of facilities other than
GDPs.
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DOE has prepared several NEPA documents (including EIS's) concerning spent fuel at RBOFV'. These
NEPA documents provide information that could be incorporated into the ER. NRC's regulations require
that the ER contain discussions and analysis of environmental considerations, including environmental
impacts and available alternatives to minimize impacts. Impacts must be discussed in proportion to their
significance, and multiple copies of the ER must be prepared (10 CFR 51.45, 51.66).
Assuming NRC were to propose to amend its existing NRC regulations in order to license RBOF, it is not
clear whether an NRC proposal to amend its regulations would be categorically excluded under 10 CFR
51.22 (c)(2). That categorical exclusion generally pertains to amendments that are not substantial and are
corrective, minor, or nonpolicy in nature. NRC could determine that such proposed regulatory
amendments were not covered by the categorical exclusion at 10 CFR 51.22, that there were "special
circumstances" or connected actions such that NRC should prepare an EA or an EIS for such
amendments.' 6
8.42 DOE NEPA RESPONSIBILITIES
The licensing process would not affect DOE obligations under NEPA for existing or ongoing activities.
To the extent that DOE proposes to build new facilities or engage in new activities not previously the
subject of NEPA analysis, DOE would have to conduct NEPA review appropriate to the proposal."

"

NEPA documents include: (1) ProgrammaticSpent NuclearFuel Managementand Idaho National
EnvironmentalLaboratoryEnvironmental Restoration and Waste ManagementPrograms,DOE/EIS 0203F,
April, 1995; (2) FinalEIS on ProposedNuclear WeaponsNon-ProliferationPolicy ConcerningForeign
Research ReactorSpent NuclearFuel, DOE/EIS 21 8F, February 1996; and (3) Interim Management of Nuclear
Materials, DOE/EIS 0220, October 1995.

"

NRC could combine the EA (or EIS) for the proposed licensing of RBOF with the proposal to amend its
regulations of 10 CFR Parts 70 and 51. In addition, if NRC were to license facilities other than RBOF, such as
facilities discussed in other pilot program reports, there would likely be a need for additional amendments to NRC
regulations. The NRC could propose the various amendments be combined as one comprehensive set of
amendments. Were that to occur, it is not clear whether such comprehensive proposed amendments could be
categorically excluded from additional NEPA documentation.

17

In determining whether to apply a categorical exclusion, or prepare an EA or an EIS, DOE would be guided by
the classes of actions listed in 10 CFR 1021, Subpart D. NRC and DOE could become cooperating agencies to
avoid duplication of activities (See 40 CFR 1508.5). Any such new facilities or activities could require
amendment of the NRC license.
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LEGISLATIVE AND REGULATORY CHANGES

In the event that it is determined to externally regulate RBOF and other nuclear facilities, the following
sections discuss legal and administrative matters that may require resolution.
9.1

POTENTIAL LEGISLATIVE CHANGES

The following is a checklist of potential legislative changes that may need to be addressed in a legislative
proposal to grant the NRC regulatory jurisdiction and authority over RBOF.
*

Address applicability ofNRC decommissioning regulations to DOE decommissioning activities.

*

Determine the specific statutory authority that would be necessary to enable NRC to regulate
possession, storage, and use of AEA materials at RBOF. This would include consideration of
amendment of AEA section 110 and section 202 of the Energy Reorganization Act of 1974 (ERA).

*

Address whether DOE would be subject to NRC civil penalty authority under section 234 of the AEA
and section 206 of the ERA. Section 234 of the AEA provides for civil penalties for violations of
NRC licensing provisions.

*

Address whether DOE would be subject to DOE civil penalty authority under section 234A of the
AEA, which provides for civil penalties for violations of DOE regulations.

*

Address through legislation whether, and to what extent, NRC will have regulatory jurisdiction over
the safeguards and security function.

*

Address NRC and DOE NEPA obligations. Clarify the extent of NEPA analysis required if the NRC
becomes the regulator.

*

Address whether the current system under DOE for indemnification of costs relating to nuclear
incidents to RBOF under the Price-Anderson Amendments Act (PAAA) should continue, or a
different arrangement should be legislated.

*

If it is determined that DOE will be the licensee for RBOF, address legislation that will be needed to
provide the NRC with authority to assess DOE licensing fees.

*

Provide for distribution of regulatory responsibilities among the NRC, OSHA, EPA and DOE for any
facilities or activities.

*

Address by legislation that DOE will be the licensee.

The DOE pilot team members believe that legislative clarification will provide DOE with assurance that the
past practices and cuffent procedures of NRC will support the flexibility needed to decommission DOE's
many contaminated facilities. DOE has many excess, contaminated facilities awaiting decommissioning and
remediation. The long-range plans and tri-party agreements for full deactivation and decommissioning of
these facilities, materials, and sites will span decades and cost billions of dollars. In a transition to NRC
regulation, DOE's existing contaminated facilities and sites must therefore be addressed. Legislation could

require, for example, that DOE's inventory of contaminated facilities be excluded from NRC timeliness
requirements on the basis that decommissioning funding availability is subject to Congressional
authorization and therefore could impact DOE's ability to perform timely decommissioning actions. The
legislation could also clarify that DOE (not its contractors) is responsible for financing the decommissioning
of its facilities.
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Address the need for a dispute resolution mechanism for resolving controversies that may arise
between the NRC and DOE over NRC or DOE actions. This is pertinent if DOE is the licensee. Suits
in Federal courts between Federal agencies present certain problems that may be difficult to resolve.

v

Provide for judicial review of NRC health and safety actions in the Federal Courts of Appeals if the
regulatory vehicle specified is other than licensing.

*

Amend section 170A of the AEA to authorize the NRC to enter into contracts or other arrangements
for research by the DOE's contractors. Section 170A of the AEA prohibits the NRC (except in certain
limited circumstances) from contracting for research services that might entail a conflict of interest.

*

All H-Area workers receive GET that includes radiation protection, and therefore co-located workers
are not anticipated to be an issue at RBOF. However, at the time of the external regulation decision,
this matter should be reaffirmed, including the consideration of the need for legislation.

*

Clarify responsibilities among NRC, Department of Labor (DOL), and DOE with respect to employee
protection provisions of section 211 of the Energy Reorganization Act of 1974 (ERA).

*

Address the application ofnotification of defect provisions of section 206 of the ERA that includes 10
CFR Part 21, if the regulatory mechanism specified is other than licensing.

*

Provide for public participation in NRC licensing and enforcement proceedings with regard to RBOF,
if procedures different than existing are ones desired.

*

Address any possible overlap of NRC and DNFSB oversight of facilities such as RBOF. RBOF is a
nuclear facility, funded under the Defense Authorization Acts.

9.2

POTENTIAL REGULATORY CHANGES

The following is a checklist of potential regulatory changes that may need to be addressed in the event
that RBOF is regulated by the NRC and other agencies.
*

Address the need for a new NRC regulation (i.e., 10 CFR Part 80) applicable to the uniqueness of
DOE nuclear facilities.

*

Address whether NRC decommissioning regulations will need to be amended to accommodate DOE's
circumstances, in the event that legislation does not resolve DOE's concerns.

*

Address the extent to which DOE regulations in 10 CFR Part 820, Procedural Rules for DOE Nuclear
Activities, will need to be amended.

*

Address the extent to which portions of DOE regulations in Parts 707 and 708 of 10 CFR exclude
nuclear safety considerations that will be covered by NRC.

*

Address the extent to which DOE regulations in 10 CFR Part 830, Nuclear Safety Management, will
need to be amended to accommodate external regulation.

*

Address the extent to which DOE proposed regulations in 10 CFR Part 834, Radiation Protection of
the Public and Environment, will need to be amended to accommodate external regulation, before it
becomes final.
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*

Address the extent to which DOE regulationsin 10 CFR Part 835, Occupational Radiation Protection,
will need to be amended to accommodate external regulation.

*

Address the issue of modification of any DOE Orders.

*

Address the issue of amendment of any other DOE occupational health and safety regulations and
orders to accommodate external regulation by OSHA.

*

Address the need to amend certain sections of the DEAR to reflect the effect of external regulation.

*

In the event that NRC regulates DOE using DOE directives (Regulatory Option 4 discussed in Section
5), consider promulgation of relevant DOE orders and manuals.

*

Address any impact external regulation may have on the site Federal Facility Agreement or Site
Treatment Plan.

9.3

PRICE-ANDERSON INDEMNIFICATION AND CIVIL PENALTIES

9.3.1

GENERAL EXPLANATION

In 1957, Congress enacted the Price-Anderson Act (PAA) as amendments to the AEA to: (1) encourage
development of the civilian nuclear industry by providing private industry with financial protection for
legal liability resulting from a nuclear incident, and (2) protect the public by ensuring that funds are
available to compensate for damages and injuries in the event of a nuclear incident. In 1988, Congress
enacted the PAAA to continue the indemnification process of the earlier legislation and further to: (1)
require that DOE enter into agreements of indemnification with any DOE contractor who may conduct
activities for DOE that involve a risk of a nuclear incident, and (2) establish a system of civil penalties for
contractors who violate DOE nuclear safety requirements. Indemnification under PAAA is authorized
through 2002. DOE is currently recommending to Congress that indenification should be continued
without any substantial change.
9.3.1.1 PAA Indemnlfication
More specifically, PAA as amended provides indemnification through omnibus coverage, up to the
prescribed statutory limit, for persons who are legally liable for damages due to a nuclear incident. PriceAnderson covers all DOE contractual activity that might result in a nuclear incident in the U.S., with the
exception of activities undertaken pursuant to an NRC license that extends NRC Price-Anderson
indemnification coverage to the licensee. Persons covered under Price-Anderson include DOE
contractors, subcontractors, suppliers, shippers and other persons even if not a party to an indemnification
agreement between DOE and the contractor. Public liability under Price-Anderson is determined by state
tort law governed by uniform rules in the AEA. A covered person will be fully indemnified even if the
public liability results from that person's gross negligence or willful misconduct. A nuclear incident is
generally an occurrence within the U.S. (or in certain instances outside the U.S.) arising out of or in
connection with hazardous properties of source, special nuclear or by-product materials. Finally,
agreements of indemnification must provide for DOE indemnification to the full extent of the aggregate
public liability of the persons to be indemnified. Congress has obligated itself to take whatever measures
are necessary to discharge all public liability claims relating to a nuclear incident that arise under PriceAnderson.
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9.3.1.2 CviI Penalties and Enforcement Actions
The PAAA requires DOE to establish a system of civil penalties for violations ofDOE nuclear safety
requirements. Contractors covered by Price-Anderson indemnification are subject to civil and criminal
penalties provided in 10 CFR Part 820 for violation of the DOE nuclear safety requirements set forth in 10
CFR Parts 820, 830, 835, 707 and 708. Parts 707 ("Workplace Substance Abuse Programs at DOE site")
and 708 ("DOE Contractor Protection Program") contain other requirements that do not pertain to nuclear
safety and thereby are not relevant for these purposes. Section 820.20(b) states that DOE may assess civil
penalties against contractors who have entered into agreements of indemnification that violate: (1) any
DOE nuclear safety requirements set forth in its regulations; (2) any compliance order issued in
accordance with Part 820; and (3) any program, plan, or other provision required to implement any
requirement or Order that is identified in (b)(l) or (b)(2). Parts 830 and 835 contain specific exclusions
from DOE regulation for activities that are regulated through a license issued by NRC or by a State,
issued under the authority of an agreement with the NRC pursuant to section 274 of the AEA.
9.3.2

DOE POSITION

9.3.2.1 Indemnification
Because NRC has indicated that it likely will not move to indemnify DOE contractors and other persons
involved therewith in the event of external regulation of DOE facilities by the NRC, DOE is
recommending that Congress continue DOE indemnification after the year 2002 of any DOE activities
that the NRC is provided jurisdiction to regulate but for which NRC is not providing indemnification.
The DOE also desires to continue to include Price-Anderson indemnification terms and conditions in its
contracts with contractors serving facilities that become subject to external regulation.
9.3.2.2 PAA Enforcement
It is DOE's position that, in the event of external regulation of DOE facilities by the NRC, dual regulation
by the DOE and the NRC should be avoided. In the event that the responsibility for nuclear and
radiological regulation is transferred to NRC or a State for RBOF, and other DOE facilities, and NRC or
State licenses these facilities, the requirements of Parts 830 and 835 by their terms would no longer apply
to the matters licensed by NRC. Further, because Parts 707 and 708, discussed above, do not contain an
exclusion for NRC-regulated facilities, DOE would also have to consider changing these provisions to
avoid dual regulation.
9.3.3

WSRC POSITION

It is WSRC's position that, in the event of external regulation, indemnification by DOE, of DOE
contractors for legal liability for nuclear incidents under Price-Anderson, should be continued. However,
to avoid dual or inconsistent enforcement actions, the DOE civil penalty provisions contained in
Price-Anderson should not be applicable and NRC enforcement authority and policy should apply instead.
The current WSRCIDOE contract structure appears to be sufficient to permit DOE to hold the contractor
accountable for NRC enforcement actions as appropriate.
9.3.4

NRC POSITION

NRC recommends that Price-Anderson indemnification implications of any new regulatory responsibility
for DOE activities or facilities that Congress may assign to NRC be addressed by a provision in the
legislation creating NRC's specific authority for that regulatory responsibility.
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NRC ENFORCEMENT OPTIONS

If RBOF is regulated by the NRC, virtually the same NRC enforcement mechanisms applied to current
regulated entities would apply to RBOF. Those mechanisms include notices of violations; orders that can
amend, suspend, or revoke a license, or direct that an individual be barred from participating in regulated
activities; civil penalties (authorized by Section 234 of the AEA); and referral to the DOJ for criminal
prosecution under Sections 222 and 223 of the AEA, among other statutory provisions. NRC's use of
such mechanisms is intended to deter violations, emphasize the importance of compliance with duly
established requirements, and encourage prompt identification and comprehensive correction of
violations.
NRC has a history of successful enforcement against other large Federal agencies, including imposition of
civil penalties. From the viewpoint of the overall U.S. budget, a civil penalty imposed by the NRC on a
Federal agency may appear to be only a transfer of money from one government account to another.
However, from the viewpoint of the Federal agency, the civil penalty is a transfer out of some account of
the Federal agency, a transfer that must be compensated for either by increased appropriations or by work
foregone. In either case, the effect of the penalty on the Federal agency is very much the same as the
effect of a similar penalty on a private regulatee and includes opportunity for public scrutiny.
Two significant issues arise, however, in connection with possible NRC enforcement involving RBOF
that do not arise in connection with NRC enforcement against private regulated entities.
First, if DOE is the regulated entity, DOE is explicitly excluded from the definition of "person" in the
AEA and, therefore, is not subject to NRC civil penalties under Section 234 of the AEA. If DOE were to
be the regulated entity and were to be subject to NRC civil penalties, statutory provisions would be
necessary. This issue would have to be resolved before legislation giving the NRC regulatory authority
over SRS RBOF was drafted.
Second, NRC enforcement against a Federal regulated entity is subject to a legal doctrine called the
"unitary executive theory," which can affect the forum in which differences between NRC and the
regulated entity are resolved. This doctrine, which has been adhered to for many years by both
Republican and Democratic administrations, holds that all agencies in the Executive Branch of
Government constitute a single party in any Federal court and that, therefore, one Federal agency should
not sue another in Federal court. Thus, NRC should not seek a court injunction against DOE and should
not go to court to force DOE to pay a civil penalty. Differences between the two agencies would have to
be resolved at DOJ. Part of the basis for the theory is purely practical: If NRC and DOE were in court
against each other, DOJ would have to represent both agencies. This issue arises in connection with NRC
enforcement against all Federal agencies.

='

The theory has no real effect on the agency's enforcement against a Federal agency. NRC can still
impose civil penalties and orders on Federal agencies, and they in turn can challenge those actions in
hearings before NRC judges. The theory affects the regulator and the regulated only when the dispute
between NRC and the federal agency persists beyond final agency enforcement action. However, the
difference in forum also can affect members of the public, to the extent that they do not have statutory
rights of participation in DOJ's resolution of the issues. They would have such rights in judicial review of
a regulator's modification, suspension, or revocation of a license, or action against an individual (though
not in a court case involving a civil penalty), assuming they established standing. However, in the almost
25 years of NRC's existence, the theory has had virtually no effect on the public, because only once has a
conflict between NRC and a Federal agency gone far enough to require that DOJ resolve the conflict, and
in that case, DOJ upheld the NRC position. Nonetheless, some stakeholders have argued that the theory is
cause for giving the States a role in regulating DOE facility safety (because the States are not subject to
the theory), and for amending the AEA to provide for citizens' suits against DOE, so that citizens would
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have access to a judicial forum in which the decision-maker has the power to force DOE to comply with
applicable law.

9.5

METHODS OF STAKEHOLDER INVOLVEMENT

Sections 9.5.1 and 9.5.2 describe stakeholder involvement under NRC and DOE policies, respectively. A
summary of the public meeting for RBOF is found in Appendix D.
9.5.1

STAKEHOLDER INVOLVEMENT UNDER NRC REGULATIONS AND POLICIES

NRC provides, by law, substantial means for stakeholder participation in the agency's standard-setting
and enforcement processes. In standard-setting, NRC is obligated to provide notice of proposed rules (or
amendment or repeal of existing rules) and an opportunity to comment on those rules (5 U.S.C. 553).
NRC also is obligated to entertain petitions for rulemaking (Part 2, Subpart H). The final rulemaking
decisions are subject to judicial review (Section 189b of the AEA).
Under Section 189a of the AEA, members of the public are offered an opportunity for a hearing on the
granting or amending of an NRC license. NRC regulations permit the use of informal hearing procedures
in some cases (Part 2, Subpart L). Federal Law provides forjudicial review of final orders in adjudicatory
proceedings on the granting or amending of licenses (Section 189b of the AEA).
Section 189a also provides an opportunity for a hearing in any case involving the suspension or
revocation of an NRC license. Section 2.205 of 10 CFR permits an NRC licensee to ask for a hearing on
any civil penalty imposed on it. These hearings are designed to give the party the
opportunity to explain its position prior to the imposition of any sanction. Civil penalties themselves are
issued as administrative orders without a hearing. The final NRC action in such hearings is judicially
reviewable (Section 189b of the AEA). Title 10 CFR Section 2.206 permits members of the public to
petition NRC to take enforcement action against an NRC licensee. NRC denial of such a petition is
generally not subject to judicial review.
9.5.2

STAKEHOLDER INVOLVEMENT UNDER DOE POLICIES

DOE recognizes that there are many benefits to be derived from public participation, for both DOE and
stakeholders. Public participation provides a means for the Department to gather the most diverse
collection of opinions, perspectives and values from the broadest spectrum of the public, enabling the
Department to make better, more informed decisions. Public participation benefits stakeholders by
creating an opportunity to provide input and influence decisions.
In July 1994, DOE issued its public participation policy (DOE P 1210.1). The policy states "Public
participation is a fundamental component in program operations, planning activities, and decisionmaking within the Department The public is entitled to play a role in Departmental decision-making."
The policy is designed to function as a general framework within which all Department programs shall
operate. While it applies to all levels of DOE, its intent is the development and implementation of
effective public participation programs at each site. This policy is not intended to affect legal
requirements imposed by law, regulation, or contractual agreement; neither does it modify any legal rights
available to the public under current law. The goals of the Departmentfs Public Participation Policy are:
*

The Department actively seeks and considers public input, and incorporates or otherwise responds to
the views of its stakeholders in making its decisions;
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*

The public is informed in a timely manner and empowered to participate in the Department's decisionmaking processes, which are open, understandable, and consistently followed. Access points for
public input are clearly defined from the earliest stages of a decision-making process and provide
adequate time for stakeholders to participate; and,
Credible, effective public participation processes are consistently incorporated into the Department's
program operations, planning activities, and decision-making processes, at headquarters and in the
field. Every employee within the DOE complex shares the responsibility to promote, practice, and
improve public participation.

Senior departmental, program and field managers are accountable for assuring that public participation
activities meet the goals of this policy and the needs of stakeholders are fiully coordinated and reflect
Departmental principles and values. Managers are responsible for implementing plans that assure that
public participation needs for their programs or projects are identified and satisfied in the decisionmaking process.
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INSIGHTS

Earlier chapters of this report have provided a summary of the events leading up to the Pilot Program, and
a summary of the findings of the DOE and NRC pilot team members during the course of the review of
RBOF. They also identified a number of cost, technical, and administrative factors that would be
associated with nuclear safety regulation of RBOF by NRC. This chapter summarizes specific insights
gained from the RBOF regulatory pilot project, and focuses on implications of NRC regulation from the
DOE and NRC perspectives. Finally, this chapter presents possible resolutions to impediments identified.
10.1

SPECIFIC RBOF INSIGHTS

The RBOF pilot team found that NRC regulation of RBOF would not be justified based principally on
anticipated short-term remaining facility life; the potential uncertainties and implications of certain
regulatory requirements such as in MC&A; and the regulatory difficulty of licensing a single facility on a
large and complex nuclear site. Independently, the DOE believes these issues taken in aggregate would
substantially drive up transition costs as to make the proposition questionable on that basis. Beyond this
overall conclusion, a number of insights were gained in the pilot that serve to illuminate the question of
the feasibility of NRC regulation of a DOE nuclear facility.
*

The inherent uncertainty associated with the ultimate interpretation and application of regulatory
policy drives the need for legislative "guarantees" for key issues such as the revision of 10 CFR Part
70, decommissioning, Price-Anderson indemnification, and NEPA, where the cost impacts are likely
to be greatest. While the NRC team members emphasized that past regulatory practice not only
permitted, but encouraged flexibility and accommodation through exemptions, regulatory
interpretations and standards development, DOE believes that these assurances needed to rise to the
level of regulatory guarantees. The nature and use of a risk-informed, performance-based approach to
regulation for 10 CFR Part 70 remains uncertain until NRC issues its final rule revising 10 CFR Part
70. This presumes that NRC will opt for technical revisions to 10 CFR Part 70, as well. This could
have impacts on both licensing and inspection. Pending such revisions, assessing the impacts of
regulating RBOF under current regulatory practices and guidance is made difficult by the recognition
that retrofits to the new regulatory requirements can be anticipated during licensing.

*

The relative complexity and cost implications of a Part 70 licensing process as compared with a Part
33 "broad scope" license (e.g., what was considered in the Lawrence Berkeley National Laboratory
(LBNL) pilot), differ significantly. Whereas, a Part 33 license focuses on material possession and
radiation protection requirements. Part 70 license contemplated at RBOF would entail a much more
comprehensive regulatory analysis which would include nuclear safety analysis, nuclear criticality,
fire protection, configuration management, and shared-site issues, to name just a few of the topical
areas (24 were addressed at RBOF). Each of these areas requires a baseline technical review against
the applicable NRC regulations by the inspectors and licensing staff. Each will entail a determination
of compliance, analysis of risk (if necessary), and licensee actions to satisfy NRC if deficiencies are
found, uncertainties identified, or additional infonnation required. Not surprisingly, the NRC
licensing fee for a Part 33 broad scope license is $30,000, whereas the fee for the Part 70 license
proposed for RBOF would be $347,000, an eleven-fold difference. The cost to DOE, as the licensee,
to effect transition would be correspondingly higher at RBOF than at LBNL: $6 million for
transition, as compared with about $200,000-250,000 at LBNL in the most optimistic scenario (i.e.,
both figures assume regulatory uncertainties are resolved so as to limit undue cost).

*

Based on safety document review, mock licensing and assessments, and interviews with site
personnel, the NRC Pilot Team concluded that: () the risk from RBOF operations is very small; (2)

C>
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the safety basis determination and documentation are adequate; and, (3) the implementation of safety programs is adequate.
Any program improvements, on the other hand, would be overshadowed by the high, and mostly
administrative costs associated with such improvements. The cost to transition RBOF for NRC
regulation would range from 6 to 13.5 million dollars, with annual costs thereafter estimated at 1.5 to
3.2 million dollars. These costs are significant for several reasons. RBOF depends on many sharedsite resources (e.g., fire protection, emergency preparedness, safeguards and security, and safety
analysis), necessitating changes in key site contractual, policy and procedural documentation to
reflect NRC regulatory obligations. This impact would be particularly large for changing operating
procedures, meeting NRC administrative requirements, and meeting more rigorous provisions for
MC&A, unless regulatory flexibility is forthcoming. These costs do not include the additional costs
for regulation by OSHA, which did not participate in this pilot. Assuming decommission proceeds for
RBOF under NRC's requirements, the cost impact would range from 40 to 45 million dollars using
NRC's most conservative radiological cleanup criteria.
DOE resources are also required for transitioning RBOF to external regulation. Based on experience
gained from DOE interactions with the DNFSB over the past years, it is estimated that about four to
five FTEs would be required during the transition period. Once DOE is fully knowledgeable of NRC
requirements, inspection and enforcement, and NRC is fully knowledgeable of RBOF and its
associated programs and documentation, it is anticipated that the level of effort would drop to
approximately one to two FTEs. For regulating RBOF, the NRC projected a transition cost of
$678,000 and $347,000 on an annual basis.
*

RBOF is not a "stand alone" facility and requires support from onsite programs. It shares a myriad of
functions with other site tenants at SRS. This situation is referred to as the "shared-site issue." RBOF
is very closely located to other nuclear facilities and activities within H-Area, including defense
facilities and activities. It is predominately dependent on a variety of site-wide risk controls
(programs, hardware, personnel, documentation). Such shared activities are reflected in the cost of
transition to NRC regulation. This circumstance is also reflective of many DOE sites where various
nuclear facilities with varying missions, designs and histories are co-located and will entail that due
consideration be given to the potential radiological risk of adjacent facilities (co-located worker
issue); and reliance on common safety policies, programs and services.

*

"Legacy" issues are seen as "sleeper" issues that confront DOE in regulatory transition. As
demonstrated by the transition of the GDPs, there are corrective actions, facility upgrades, and
existing hazards that need to be addressed as a baseline set of actions prior to becoming externally
regulated. At RBOF, the NRC licensing staff indicated that the existing corrective action list would
be reviewed and included for follow up as a condition for license. The cost associated with such
upgrades are uncertain until reviewed and dispositioned by the regulatory staff, but can be assumed to
be minimal at RBOF given the results of the pilot team review. This will not likely be the case at sites
where facility conditions are more degraded or where compliance with DOE's own safety
requirements is inadequate.

*

Another insight derived from the RBOF pilot is the "retrofitting" of NRC licensing criteria on an
aging DOE nuclear facility. As noted earlier, RBOF was constructed in the 1960s. The physical
layout and equipment can not be readily changed, and therefore minor equipment changes (including
additional MC&A monitors) and changes to policies and procedures tend to become the focal point
for any consideration of improvements needed to satisfy licensing requirements. The entire RBOF
pilot project, in essence, was an attempt to explore the opportunities for and need to adopt new or
evolving NRC requirements into an existing operation. The identification of deficiencies should not
78

RBOF
Chapter 10

Pilot Projecton
External Regulation ofDOE Facilites

Uj

be regarded as complete; some identified as required might be eliminated in an actual license, and
some new ones might be added. As NRC incorporates a risk-informed, performance-based approach
into its 10 CFR Part 70 licensing process, it would be expected that such a "retrofit" review would be
somewhat simplified.
RBOF is a unique facility with a projected short life expectancy. RBOF is currently being
deinventoried to reduce the overall site operating budget and to consolidate spent fuel storage. The
current plan is to deinventory RBOF by 2006 and then place the facility in a minimal surveillance
mode. The site has not identified any long-term mission needs for the RBOF facility, but it would
most likely be maintained as an emergency back-up to the L-Basin for unloading and interim storage
of spent nuclear fuel. NRC would only regulate RBOF operations for about four years, assuming
regulation starts in 2001. Alternatively, reduced or delayed funding, or new mission assignments,
would allow a longer period of NRC regulation. As noted in the LBNL pilot report, the implications
of inflexibility in applying the NRC decommissioning requirements for timeliness to the RBOF
decommissioning process would be to potentially advance the timing of decommissioning such that
some of the projected cleanup costs need to be addressed years before it would be otherwise
necessary. This uncertainty can only be resolved by Congressional funding and legislative direction.
Also, there is the lingering question as to whether the storage facility would be held in reserve for
future use. Left unanswered is the question of potential future utilization of RBOF which could
impact the overall timing and need for decommissioning.
10.2

EXTERNAL REGULATION TRANSITION ISSUES: DOE PERSPECTIVES

This section provides a summary of the technical and institutional considerations related to external
regulation that are common to SRS as a whole, and perhaps to many other DOE activities. It provides an
analysis and perspectives by the DOE Task Force regarding the implications, both positive and negative,
of external regulation by the RBOF Pilot Project results. This section does not attempt to repeat or reanalyze the record of views regarding the value or disadvantages of external regulation developed by past
internal and external assessments. Rather, this section focuses on the empirical results obtained from this
simulated regulation, how it specifically compares with prior views and conclusions, and what the
Department can ascertain on the practicality and feasibility of transitioning to external regulation.
10.2.1 NRC REGULATION OF RBOF IS NOT JUSTIFIED IN TERMS OF THE PROJECTED
REMAINING FACILITY LIFE, REGULATORY UNCERTAINTIES AND COST OF
TRANSITION
As stated previously, assuming Congressional funding and no additional missions are provided RBOF, the
facility is to be shut down by 2006. Assuming a three year regulatory transition, NRC would be expected
to regulate RBOF for about one to four years. Both the DOE Working Group on External Regulation and
the NRC Chairman have made it clear that NRC ought not regulate relatively short-lived environmental
management activities. While RBOF will continue to be an operating facility for the near-term, the
projected decommissioning commencement date argues against NRC licensing. Beyond this question,
regulatory uncertainties involving decommissioning, NEPA, and MC&A, coupled with the implications
of regulation on shared-site activities at SRS, all serve to contribute to a substantial projected cost impact
for transitioning to a RBOF license. For its part, NRC believes that its regulatory framework would
permit it to relax or waive strict implementation requirements where justified based on risk
considerations.
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10.2.2 LICENSING RBOF AS A SINGLE NUCLEAR FACILITY IS NOT FEASIBLE
Licensing RBOF separately from the rest of H-Area, and possibly other parts of the SRS, would be
difficult and costly. At SRS, and possibly other large DOE sites, there has been extensive integration of
general site services with individual facility operations. Disentangling these shared activities from RBOF
would require extensive changes in practices and procedures, dependent on the type of licensing. For
example, within H-Area there is extensive sharing of general site services among individual facility
operations. Associated shared-site issues are more fully described in sections 2.1.3, 2.2.4 and 3.4.17.
Such site-wide programs would still need to be maintained even if a portion of the overall site, such as
H-Area or RBOF, were to be regulated by NRC. However, NRC regulation would require preparation and
maintenance of slightly different programs. Consequently, site personnel (e.g., engineers, crafts, safety
analysts, etc.) would need to be trained to both agencies' requirements. Whether the costs of doing so are
justified in order to achieve the benefits from external regulation of nuclear safety matters is beyond the
scope of this pilot. However, apart from economies of scale that may be available in terms of shared-site
activities and policies by licensing a site or group of co-located DOE nuclear facilities, the results of this
pilot indicate that implementation issues such as application of the existing Part 70, fundamental
differences in MC&A provisions, and the broad impact of imposing a new administrative framework,
including revised safety documentation, procedures and practices, would be no less compelling at the
broader site level.
10.2.3

LICENSING RBOF AND OTHER DOE NUCLEAR FACILITIES UNDER NRC'S
PART 70 LICENSE WOULD BE MORE COMPLEX AND COSTLY THAN
LICENSING LBNL UNDER A PART 33 "BROAD SCOPE" LICENSE

With the completion of the LBNL pilot project prior to the RBOF pilot, it is instructive to contrast the
relative complexity, cost and implications of the proposed NRC licensing process for a largely "nonnuclear" energy research laboratory as compared with a nuclear facility containing substantial quantities
of special nuclear material. In terms of scope of review, the license of choice at LBNL was a Part 33
"broad scope" license suitable for activities involving handling of radiological sources, but not significant
quantities of SNM nor high-hazard nuclear facilities as at RBOF and other DOE sites. In contrast, at
RBOF, a Part 70 license was applied based on the substantial quantities of fissile SNM contained in the
spent fuel material and reflecting the reliance on engineered safeguards and other controls to prevent
release and limit worker and public exposure. The LBNL mock license focused on issues of radiation
protection and material possession (e.g., sealed sources), while the RBOF mock license addressed
compliance status in some 24 topical areas corresponding to applicable NRC requirements. Beyond the
eleven-fold difference in the annual NRC licensing fee for the two licenses ($30,000 for LBNL versus
$347,000 for RBOF), is an even greater difference between transition costs to meet the Part 70 license at
RBOF as compared with LBNL (about $6 million to $200,000 assuming "ideal" resolution of regulatory
concerns). While significant regulatory "gaps" identified at RBOF were limited to the MC&A concern
(addressed below), addressing this issue alone may cost S1-2 million assuming that non-destructive
testing of the fuel material is not required (a technique which has not yet been developed, but whose
potential cost would be extremely high). Application of a comprehensive regulatory analysis, such as that
required for a Part 70 license, at other aging DOE high-hazard nuclear facilities would likely surface
similar "gaps" that would require resolution, if not regulatory backfit considerations. This circumstance is
in stark contrast to the circumstances of licensing a "non-nuclear" DOE site for radioactive material
possession and radiation protection.
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NRC'S REGULATORY REQUIREMENTS FOR MC&A, IF UNCHANGED, WOULD
POSE SERIOUS PROGRAMMATIC AND COST IMPACTS AT RBOF

Existing DOE facilities have been modified to accept new missions, thus limiting their ability to adopt
emerging regulatory requirements. Prior DOE decisions to reduce overall costs at SRS, while
concurrently meeting mission needs was accomplished through the use of innovative spent fuel storage
techniques at RBOF. Techniques known as "stacking" or "tiering" have been employed. Although they
increase the capacity of RBOF to accept and store larger quantities and a larger variety of SNM, including
that received from foreign countries, such techniques limit the ability to subsequently conduct visual
observations of such materials that may be at the bottom of a "stack" of like materials. This design
feature impedes the ability to conduct periodic visual audits of all stored material or to quickly retrieve
any individual item. Based on current DOE safeguards and security requirements for MC&A, DOE has
approved this practice. In contrast, NRC interpretation of the 10 CFR Part 74 regulations would indicate
such techniques are not acceptable. This is solely an MC&A issue and does not involve any safety
concerns.
In the event safeguards and security considerations are included in the external regulation initiative, DOE
would either have to obtain an exemption for RBOF from NRC auditing requirements or devote additional
storage space to accommodate alternative storage arrangements more conducive to visual audits. In such
a situation, there would be greatly reduced space for the existing materials, drastically impeding the
ability to accept new shipments at RBOF.
Similarly, safeguards and security considerations in existing DOE and NRC requirements also contain
provisions for characterizing spent research reactor fuel to assure that it indeed is what it is claimed to be.
For such materials irradiated within the U.S., under the oversight auspices of NRC, reliance on licensee
operating records is often sufficient to establish the irradiation history and thereby assure that no theft or
diversion has occurred. However, for such materials irradiated in foreign research reactors, NRC may not
accept such records and could require that direct measurements be used to characterize the material. The
NRC staff does not find that the DOE measurement techniques are sufficiently precise. In order to satisfy
the level of precision sought by the NRC staff to meet 10 CFR Part 74 requirements, research would need
to be performed to develop the non-destructive measurement technology that does not currently exist.
In order to satisfy NRC pilot team observations in this matter, DOE would either have to obtain an overall
exemption for RBOF from these staff positions or develop the measurement technology prior to obtaining
an NRC license. With fixed budgets, any research and development funding could result in impeding or
delaying the ability of DOE to receive shipments from foreign countries. It could also impact the ability
of DOE and the U.S. to meet its non-proliferation obligations. This concern with respect to differences
between DOE and NRC's MC&A requirements will vary from facility to facility depending on the form,
quantity, and handling of SNM. At RBOF this is a concern for which a significant programmatic cost
impact would be expected unless regulatory relief is forthcoming.
10.2.5

NRC REGULATORY FRAMEWORK FITS LESS WELL FOR DOE, IN TERMS OF
ADMINISTRATIVE PROVISIONS, AND MAY POSE A SUBSTANTIAL IMPACT
WITH RESPECT TO ROUTINE REPORTING, COMPLANCE TRANSACTIONS,

AND PUBLIC REVIEW.
Not surprisingly, NRC and DOE administrative approaches differ from the regulatory standpoint, with
NRC's existing provisions contained in 10 CFR Part 2, in NEPA and in Price-Anderson indemnification
provisions for licensees, for decommissioning, and waste disposal at DOE facilities, being most critical
for RBOF transition. Regulations in 10 CFR Part 2 include requirements to assure complete and accurate
submission of information to the NRC; specific mechanisms for the conduct of inspections and
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enforcement activities; and provisions for public petitions and intervention during the licensing process. '
Many of these requirements have no equivalents at DOE, although arguably neither do the inspection,
compliance, enforcement, and adjudicatory processes that the NRC administers. For MC&A, NRC
regulatory provisions for verifying inventory, while not having a safety basis, would require an inspection
process which would entail extensive movement and monitoring of spent fuel elements, even without the
costly non-destructive testing which may be ultimately entailed. This was also the case with the existing
NEPA documentation, where it was determined to be not cost-beneficial to require new NEPA
documentation under NRC licensing.

10.3

OVERCOMING OBSTACLES TO EXTERNAL REGULATION

10.3.1 INSIGHTS AND LESSONS LEARNED FROM OTHER EFFORTS
The pilot assessment for transition to external regulation at RBOF has identified a number of issues and
impediments which require resolution with any decision to move forward with external regulation. Many
of these issues have been addressed in "paper" analyses conducted as part of past external regulation
reviews.
The Advisory Committee on External Regulation of Department of Energy Nuclear Safety in its 1995
final report addressed questions of regulatory jurisdiction, risk-informed and performance-based
regulation versus compliance-based requirements and standards, the use of broad scope licenses, the scope
of external regulation (e.g., the exclusion of safeguards and security), and administrative issues.
The 1996 internal DOE Working Group, established to assist in formulating an approach to adopt the
1995 recommendations, addressed the need for and benefits of regulatory reform efforts at NRC.
Specifically, developing a new regulatory paradigm, which would relate technical standards, licensing
reviews, inspection and enforcement processes to the level of the hazard involved, was seen as creating a
more viable approach for dealing with DOE's unique situation. Most DOE sites have multiple facilities
and operations, diverse missions, and generally geographically dispersed activities within a large site. It
was anticipated that the efforts of regulatory reform would permit multiple facilities and operations at a
single site to be enveloped within a single broad scope license. In this regard, RBOF represents a unique
and appropriate test, since it is a single, straightforward facility with materials and activities with which
NRC is familiar and has licensed in the past.
However, there are complicating factors, such as shared-site issues, possession and handling of SNM, and
evolving safeguards and security requirements.

10.3.2 AVAILABLE APPROACHES FOR CHANGING OR REMOVING OBSTACLES
*

Legislation - Congress would provide authorization and appropriations to provide the mechanism for
transitioning to external regulation. It would also establish specific provisions to address concerns as
to how the regulatory framework would be made to "fit" DOE's circumstances without potentially
damaging consequences to mission, cost, or safety management. Legislative provisions for RBOF
would likely include Price-Anderson indemnification, NEPA obligations, decommissioning timeliness
and cost, and regulatoryjurisdiction for safeguards and security.

*

Regulatory Relief - NRC has experience with prescriptive regulations that do not necessarily apply to
selected situations. In such cases, NRC has a well defined process for the regulatory staff by which
an applicant for a license can seek and, subject to satisfactorily demonstrating conformance with the
acceptance criteria, obtain an exemption from a particular requirement in the regulation. Similarly,
regulatory staff guidance exists that identifies acceptable approaches to meeting NRC requirements
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and alternative approaches that can be found to be acceptable. Assuming RBOF was NRC-licensed,
such interpretations would most likely be needed for DOE to take future possession of SNM not
generally licensed by NRC under 10 CFR Part 70, such as power reactor fuel elements, targets, or
unique forms of SNM obtained from foreign countries. There would still be uncertainties in this
approach since experience has shown that regulatory staff interpretations are conservatively
influenced by lessons learned such that either exemptions are not granted or resultant interpretation is
more stringent.
*

"Segmentation of Regulatory Functions" - Because of issues such as shared-site functions, it is
difficult to consider how NRC could license RBOF as an isolated facility at SRS. On the other hand,
there are ongoing worker safety initiatives at the site, as well as at RBOF, that may be considered for
additional regulatory options related to worker safety. The SRS contractor has established a verified
ISM program, and is also seeking recognition under the Department's VPP program. DOE
historically has regulated worker safety in accordance with its mandate under the AEA. The major
difference between DOE and OSHA in this area is the enforcement function. In order to consider the
possibility of external regulation of worker safety by OSHA at RBOF, DOE would have to transfer its
enforcement authority to OSHA. Treatment of RBOF as a separate entity for purposes of OSHA
enforcement might be established so as not to jeopardize or impede other activities at SRS. Further
review may be necessary to establish what changes OSHA may require in order to deal with
-regulation of a single facility such as RBOF at SRS.

*

Administrative - Administrative means are available to address some of the jurisdictional and
implementation obstacles identified, much in the manner they have been employed in the past. For
example, establishment of formal agreements, e.g., memorandum of understanding, or revisions to
existing ones between agencies, such as NRC and DOE, is a traditional approach that can address both
jurisdictional issues, as well as regulatory policy interpretations. Safeguards and security jurisdiction,
and therefore applicability of DOE versus NRC regulations could be resolved administratively, albeit
with more uncertainty than if legislative direction were provided.

*

Regulatory Reform - Proposed, new NRC regulatory paradigms emphasize risk-informed and
performance-based licensing, inspection and enforcement. New NRC regulations could be tailored to
accommodate the variety of DOE hazards present at RBOF and other DOE nuclear sites. While cited
in both the 1995 Advisory Committee report as a goal, experience in the individual pilot efforts
indicates that regulatory practices will slowly "evolve" to meet policies favoring risk-informed and
performance-based regulation, unless legislation or regulatory reform leads to a new regulatory
framework tailored to DOE. During the pilot program, discussions with NRC staff broached the
possibility of a figurative "10 CFR Part 80" that could be added to NRC's regulatory framework that
would accommodate DOE's unique facilities, hazards and history, while applying a performancebased licensing and inspection process.

10.3.3 OVERCOMING IMPEDIMENTS TO EXTERNAL REGULATION AT RBOF
While legislative- and regulatory-based options exist to mitigate many of the implementation issues that
were identified in the pilot, the fundamental problem of licensing RBOF as a regulated "island" at SRS
with all of its shared-site implications, coupled with the uncertainties and cost-ineffectiveness of applying
the NRC regulatory framework to RBOF makes a detailed discussion of such fixes moot.

<

RBOF is a unique facility with a short projected life expectancy, with de-inventorying of fuel and
shutdown scheduled for 2006. NRC would only be able to regulate RBOF operations for one to four years
assuming regulation began in 2001. This circumstance, along with the above implementation issues, led
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the pilot team to conclude that NRC regulation of RBOF would not be justified within the parameters
addressed by this pilot project.

10.4

IMPLICATIONS OF NRC REGULATION: NRC PERSPECTVES

Based on reviews documented in this report, the pilot team found that RBOF , as it currently exists,
controls risks to the workers, public and environment in a manner that satisfies NRC regulatory
requirements. Specifically, RBOF "as-exists" facilities, activities, staffing and documentation, which are
necessary for control of safety-related risks, satisfy NRC requirements for licensing under the currently
effective and draft 10 CFR Part 70. Most of the reactor fuel at RBOF was previously regulated by the
NRC under Part 70 requirements for safety, safeguards and security. In transitioning to NRC regulatory
oversight, RBOF would not be required to change existing facility safety-related activities, staffing or
documentation. Similarly, no changes would be required in RBOF security and safeguards except for
MC&A for SSNM. RBOF MC&A for SSNM was found to not satisfy NRC 10 CFR Part 74
risk-informed, performance-based requirements for detection of SNM loss, diversion or theft. DOE has
ongoing MC&A improvements which potentially could satisfy NRC requirements. If such improvements
are implemented in an acceptable manner at RBOF, MC&A changes would not be required for transition
to NRC regulation.
About 2-3 NRC FTEs over a three year period would be required for NRC licensing review of the SRS
approved RBOF existing safety, safeguards and security operating basis which could be submitted "as-is"
in an application for NRC license. NRC licensing potentially could reduce RBOF existing regulatory
burden and thereby free DOE resources for more risk significant work elsewhere in the DOE Complex.
For example, DOE noted that RBOF's SAR, which is the principal basis for approved RBOF operations,
unnecessarily exceeded DOE requirements and guidance given RBOF's low risks. NRC regulation of
RBOF potentially could reduce the regulatory burden on RBOF since license conditions and comporting
regulatory burdens could be more commensurate with RBOF's risks.
Backfitting of safety related risk improvements at RBOF would not be required by NRC given RBOF's
acceptable safety-related risks and compliance with NRC requirements. RBOF "as-exists" facilities,
activities, staffing and documentation necessary for safety were found acceptable for NRC licensing
without change. Given this finding, the NRC does not understand the need to change RBOF and the
DOE-estimated extraordinary costs to upgrade RBOF to satisfy NRC safety-related requirements for
licensing.
DOE seeks legislative "guarantees" concerning matters such as regulatory reform, revision of 10 CFR
Part 70, decommissioning, Price-Anderson indemnification, and NEPA. NRC emphasizes that past
regulatory practice not only permitted, but encouraged flexibility and accommodation through
exemptions, regulatory interpretations and standards development. In particular, the nature and use of a
risk-informed, performance-based approach to licensing under 10 CFR Part 70 caused DOE concern.
This concern seems unwarranted since the pilot team found that RBOF, as it currently exists, satisfies the
safety related requirements of both the currently effective Part 70 and the draft Part 70. The Draft part 70
is oriented to a more risk-informed and performance-based approach. Under either version of Part 70,
NRC would not require RBOF to backfit safety related retrofits.
10.4.1 NRC ABILITY TO REGULATE RBOF
As a mature regulatory agency established almost 25 years ago to lend credibility, technical knowledge,
and objectivity to the vast landscape of nuclear energy, NRC is well prepared for regulating certain DOE
facilities. For example, most of the non-power reactor fuel stored at RBOF was fabricated, irradiated and
transported under NRC regulatory jurisdiction. NRC's success is due to the establishment of a fair, but
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firm, regulatory program with a growing foundation of risk-informed, performance-based principles.
Through the years, NRC's regulatory program has been adjusted to appropriately respond to regulated
entities' activities involving hazards, comporting safety risk and events of a normal, off-normal and
emergency nature. In this regard, NRC continues to evolve its regulatory program based on known and
projected risks and uncertainties, timely and predictable regulations, licensing and certification decisions
that properly balance competing interests, diligent and frequent inspections, and prompt enforcement
actions commensurate with the significance of violations. These components contribute to public
confidence in NRC regulation of nuclear energy-related risks. The elements of NRC's regulatory value
added are: stability and maturity, flexibility and independence, technical and legal discipline and
coherence, accountability, openness, credibility and predictability.
10A2 REGULATORY STABILITY AND MATURITY

\w/

NRC was created in 1974 as an independent agency of the Federal Government to ensure that nonmilitary uses of radioactive materials are carried out with proper regard for the protection of the worker,
public health and safety and the environment, and safeguarding of nuclear materials in the interest of
national security. Its five Commissioners are nominated by the President and confirmed by the U.S.
Senate. The President designates the Chairman of the Commission from among the sitting
Commissioners. Each Commissioner has a five-year term with one of the terms expiring each year,
leading to built-in continuity at the political level. The daily activities of the agency are managed by the
Executive Director for Operations, a career civil service position. In almost 25 years of NRC's existence,
there have been six Executive Directors of Operations, with all but the first selected from within the
agency, further enhancing the stability of NRC's regulatory program. At its inception almost 25 years
ago, the principal terms of the regulatory mandate - "protect health and safety," "assure common defense
and security," "minimize danger to life or property," and "provide adequate protection" - were not
defined in the Atomic Energy Act. Since that time, however, the Commission has engaged in a
continuing process of interpreting and applying Congressional intent to those terms. Congressional
oversight and judicial review of specific NRC actions have helped shape this process. NRC's regulatory
program now comprises a well-established and detailed set ofrequirements, regulatory guidance, Branch
Technical Positions, Standard Review Plans, NUREG and guidance documents, policy statements,
Commission directives, inspection procedures, enforcement decisions, and case law covering a full range
of nuclear activities based on research, operating risks, experience and specific adjudications.
10.4.3 REGULATORY STABILITY AND INDEPENDENCE
The mature and stable regulatory base described above will serve as the foundation for predictable
regulatory oversight of DOE facilities, such as RBOF, ultimately enhancing risk versus cost ratios and
regulatory credibility and stability. For existing regulated entities, the regulatory requirements, associated
licensing/certification and inspection processes increasingly rely on risk-informed, performance-based
considerations. For example, the use of very low quantities of certain radionuclides posing little, if any,
risk may be exempt from regulation. In this regard, activities involving hazardous materials that are
typically with low-risk are generally regulated with minimal NRC oversight. Activities involving
relatively higher-risk materials (e.g., irradiated fuel) are subject to more comprehensive licensing and
inspection.
NRC-regulated activities require a hybrid of licensing methods based on their complexity and purpose.
For instance, fuel fabrication facilities operate under a materials license authorized for use at a particular
site, while nuclear power plants require an operating license for the facility, as well as licenses for its
operators and for the special nuclear materials used and generated in its operation. At the relatively

higher-hazard facilities, NRC stations inspectors full time (e.g., nuclear power reactors, GDPs and fuel
facilities possessing highly enriched uranium).
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There are at least eight different approaches that could be applied in regulating DOE nuclear facilities.
The approaches include: specific licenses, broad-scope licenses, master licenses, general licenses,
certifications, concurrences, Orders, and program approval. In full recognition that "one size does not fit
all" in regulating DOE facilities, the NRC team believes that if RBOF is to be regulated by the NRC, it
could be regulated under Part 70 or Part 72 with the licensing and inspection effort determined
commensurate with risks and performance. Although RBOF likely would satisfy either regulation, Part
70 would be more appropriate for RBOF's risks and require less regulatory burden. Further, most of the
highly-enriched non-power reactor fuel stored at RBOF was regulated under Part 70 when the fuel was
under NRC jurisdiction.
A typical Part 70 license involves an NRC review of safety-related commitments in an application to
ensure risks are controlled to acceptable levels before license issuance. After license issuance, the
licensee implements acceptable risk controls on a continuing basis throughout its facilities and activities
in accordance with license conditions reflecting applicant commitments and staff review findings.
NRC's independence stems from its status as an independent regulatory agency created by Congress in
the Energy Reorganization Act of 1974 to be the successor to the regulatory and licensing function of the
Atomic Energy Commission. NRC's five Commissioners apply their independent regulatory judgment in
implementing the Atomic Energy Act of 1954, as amended, and other applicable statutes, and are not
subject to direct policy supervision of the Administration. NRC adheres to the principle that high
standards of ethical performance and professionalism should influence regulation. However,
independence does not mean isolation. Available facts and opinions are sought openly from regulated
entities and other interested members of the public. In this regard, the many and possibly conflicting
public, worker and industry interests involved are considered. Final regulatory decisions are explicit,
based on objective, unbiased assessments of available information.

10.4.4 REGULATORY DISCIPLINE AND COHERENCE
The AEA and the regulations in Title 10, Chapter 1 of the Code of Federal Regulations form the technical
and legal framework for NRC's regulatory program. These regulations were promulgated in accordance
with the requirements of the Administrative Procedure Act. They are aimed at all applicants, licensees,
permit and certificate holders, and the operation of NRC itself. NRC adheres to the principle that its
actions are fully consistent with the regulations and are prompt, fair and decisive, facilitating coherence
and discipline in the NRC-regulated nuclear industry. Further, before any regulatory action is taken by
the NRC, the justification and basis for that action is established. NRC procedures provide for the
opportunity for input from the parties affected by a regulatory action so that a well-informed outcome
may be achieved.
NRC has long sought to ensure order, consistency and predictability in its regulatory programs. To
accomplish this, the Commission has developed "principles of good regulation" as well as a Strategic Plan
and more detailed performance plans and operating plans. The Commission has also promulgated a
number of important policy statements to provide underlying coherence and consistency.

10.4.5 ACCOUNTABILY FOR SAFETY, SAFEGUARDS AND SECURITY RISKS
Although NRC is responsible for developing and enforcing the requirements governing nuclear
installations and use of hazardous materials, the regulated entity bears the responsibility for conducting
operations in a manner that assures continuing acceptable risks. NRC's role is not to monitor all
regulatees' activities, but rather is to oversee them by means of audits. This allows the agency to focus its
rulemaking, licensing, inspection and other activities on those areas where the risk and, consequently, the
need, and the likely safety benefits are greatest while minimizing regulatory burden.
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The NRC enforcement program supports the overall mission for deterring unacceptable conditions
involving risks, performance and noncompliance with requirements and encouraging prompt
identification and correction of such conditions. Prompt and vigorous enforcement action is taken against
regulated entities, contractors, and their employees with increasing efforts to base enforcement action on
performance and risk significance of violations. Each enforcement action depends on the circumstances
of the case and is reached after careful and deliberate consideration of the NRC enforcement policy,
which includes consideration of prompt self identification and mitigating actions.
Just as regulated entities are accountable to NRC, so too is NRC accountable to the American people,
their elected representatives, the Congress and the nuclear industry. For NRC, accountability means being
candid about what it is doing and why, as well as acknowledging the public's interest in risk related
issues and its right to know.
10.4.6 OPENNESS OF REGULATORY PROCESS
NRC has a strong commitment to openness in its regulatory and rulemaking activities. Anyone may
provide comments or voice concerns at critical junctures in the development of regulatory requirements,
decisions about (1) where to locate and whether to license nuclear facilities and related activities, (2)
ongoing issues about operations or their termination, and (3) a regulated entities' impact on the
environment. In recent years, NRC has attempted to increase openness and responsiveness to the public.
The agency has expanded its use of public workshops with stakeholders to obtain early input on
rulemaking activities; established electronic bulletin boards and an extensive web site; and surveyed
regulated entities to obtain their views on methods to reduce unnecessary regulatory burden while
providing for acceptable risks.
NRC is obligated by the Administrative Procedures Act (5 U.S.C. 551, et seq.) to provide notice of
rulemaking (or amendment or repeal of existing rules) and an opportunity to comment on evolving rules.
In the licensing and certification process, under section 189a of the AEA, members of the public are
offered an opportunity for a hearing on the granting or amending of an NRC license or certificate. As a
separate matter, any member of the public may raise risk-related issues in a petition to NRC to take
specific action regarding a licensed or certified operating facility under 10 CFR § 2.206 of NRC's
regulations (often referred to as a "2.206 petition"). If warranted, NRC could take action to modify,
suspend, or revoke a license or certificate, or could take other appropriate enforcement action to resolve
an issue identified by a 2.206 petition.
NRC routinely releases many regulatory documents and makes them available in NRC's Public Document
Rooms. Under the Freedom of Information Act, members of the public may request copies of NRC
documents not available in the Public Document Rooms. Unless these records fall under specific Federal
exemptions, NRC will typically provide access to them within 20 working days after the request is
received.

10A.7 CREDIBILITY OF REGULATORY PROCESS
The DOE has a long history of dealing with defense installations and classified national security activities.
Its activities involving promotion of nuclear energy are perceived as conflicting with its role of selfregulating certain nuclear installations and activities. NRC's program and its potential oversight of DOE
facilities would not be encumbered with such a potentially conflicting set of missions. NRC is in a
regulatory position to ensure that its activities are focused on its safety mission and are carried out in full
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view of the public. NRC believes that public involvement in its activities is a cornerstone for strong but
fair regulation of the nuclear industry and is vital to assuring the public that NRC is making sound,
balanced decisions about nuclear related risks.

88

Report on Pilot Project on
External Regulation of
DOE Facilities
at
Receiving Basin for Offsite
Fuels Facility,
Savannah River Site

Volume 2 of 2
Appendices
Prepublication Copy

'f

7

Prepared by

U.S. Department of Energy
March 31, 1999

Pilot Projecton
ExternalRegulation of DOEFacilities

RBOF
Table of Contents

TABLE OF CONTENTS

K>

Appendix A - RBOF Work Plan ..............................................

A-1

Appendix B - List of Participants in RBOF Pilot Project .......

.....................

B-i

Appendix C - RBOF Visit Agendas ............................................

C-i

Appendix D - Sumnmary of Stakeholder Process and Synopsis of Stakeholder Meeting ...

D-1

Appendix E - SRS and RBOF Programs and Controls

.............................. E-1

Appendix F - SRS/RBOF Pilot Assessment Focus Areas .......
Appendix G - Organizational Chart for SRS/RBOF ........
Appendix H -

.....................
.......................

NRC Safety Evaluation Report for the Mock License ...............

Appendix I - Costs to Upgrade RBOF Programs to Meet NRC Requirements ....... .
Appendix J - Value Added by NRC Regulatory Oversight - WSRC View Point .... .

I

iii

F-I
G-1
.. H-1

..

I-1
. J-1

RBOF
Table of Contents

PilotProjecton
ExternalRegulation of DOE Facilities

'Il

iv

K>

Appendix A

K>

PilotProjecton
ExternalRegulation ofDOE Facilities

RBOF
Appendix A

PILOT PROGRAM ON EXTERNAL REGULATION OF DOE NUCLEAR
FACILITIES BY THE NUCLEAR REGULATORY COMMISSION
WORK PLAN
FOR
THE RECEIVING BASIN FOR OFFSITE FUELS
AT THE SAVANNAH RIVER SITE

Approved:

Date:_

Dr. Carl J. Paperiello, Director
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Date:_

James M. Owendoff, Assistant Secretary
Office of Environmental Management
U.S. Department of Energy
Date:_

Joseph E. Fitzgerald, Chair
DOE Extemal Regulation Task Force
U.S. Department of Energy
Date:_

Gregory P. Rudy, Manager
Savannah River Site
U.S. Department of Energy

A-l

"BOF
.Appendix A

Pilot Projecton
ExternalRegulation ofDOEFacilities

<-I~

A-2

PilotProject on
FxternalRegulation of DOE Facilities

RBOF
Appendix A

WORK PLAN
FOR
THE RECEIVING BASIN FOR OFFSITE FUELS
PILOT PROJECT

TABLE OF CONTENTS
A. INTRODUCTION, PURPOSE AND RESPONSIBILITIES ...............................
B. NRC-DOE IDENTIFIED OBJECTIVES .................

I

............................. 2

C. SRS-RBOF PILOT PROGRAM SPECIFIC OBJECTIVES .................................

2

D. SCOPE OF THE SRS-RBOF PILOT .....................

............................ 3

E. SCHEDULE FOR MAJOR ACTIVITIES ................

............................. 4

APPENDICES
A. Participants in SRS-RBOF Work Plan Development ....................................

A-1

B. Matrix of Issues to Be Considered for NRC-DOE Identified Objectives (Generic)
and SRS-RBOF Pilot Program Objectives (Site Specific) ................................. B-1
C. SRS-RBOF Pilot Assessment Focus Areas ..............

............................. C-1

D. Glossary ............................................................

D-1

E. Background Documents Pertaining to the Issue of NRC Oversight of
DOE Facilities ...........................
...............................

E-1

K.>
A-3

RBOF

PilotProject on
ExternalRegulation ofDOE Facilities

Appendix A

A-4

RBOF
Appendix A

Pilot Projecton
ExternalRegulation ofDOE Facilities

WORK PLAN
FOR
THE RECEIVING BASIN FOR OFFSITE FUELS
PILOT PROJECT
A. INTRODUCTION, PURPOSE AND RESPONSIBILITIES
This document sets forth the work plan for the simulated regulatory review activities of the
Receiving Basin for Off Site Fuels (RBOF) Pilot at Savannah River Site (SRS), to be carried out
bythe Nuclear Regulatory Commission (NRC); the Department of Energy (DOE); the South
Carolina Department of Health and Environmental Control (SCDHEC) and Westinghouse
Savannah River Company (WSRC). The Occupational Safety and Health Administration
(OSHA) will also be invited to participate. The work plan contributes to the implementation of
the Memorandum of Understanding (MOU), between NRC and DOE, dated November 21,
1997. The anticipated duration of the Pilot Program Is five months from the date of signing of
this work plan of simulated NRC oversight/regulation of nuclear and radiation-related facilities,
activities and programs at RBOF. The RBOF facility is located at SRS, and is managed and
operated by WSRC under contract DE-AC09-96SR18500, with DOE.
Nothing in this work plan impacts current health and safety regulatory authority at the RBOF
facility, where law does not already provide such authority.
The term "simulated regulation" is defined in section lIl. of the MOU, between NRC and DOE,
dated November 21, 1997, which states:
NRC will test regulatory concepts and evaluate a facility and its standards,
requirements, procedures, practices, and activities against standards that NRC believes
would be appropriate to ensure safety in view of the nature of the work and hazards at
that pilot facility. Simulated regulation will involve interactions with DOE, DOE's
contractors, and the NRC. Simulated regulation will include NRC inspections of each
pilot facility to Identify issues related to implementation. NRC's inspections Will not result
in enforcement actions to compel compliance with particular standards or requirements.
However, significant inspection findings that impact health and safety will be transmitted
promptly to the DOE organization for the pilot facility, for review and corrective actions,
as appropriate.
The work plan for the SRS-RBOF Pilot was developed by NRC, DOE Headquarters (DOE-HQ),
DOE Savannah River Operations Office (DOE-SR), WSRC, and SCDHEC. Participants in the
SRS-RBOF Work Plan development are identified in Appendix A.
A team of NRC and DOE staff, led by two co-team leaders from NRC and DOE, is charged to
perform this pilot program, as described in the MOU, and to prepare a final report. NRC will
review the SRS-RBOF facilities, activities and programs, applying the concept of simulated
regulation. DOE will assess the benefits and cost impacts of external regulation. WSRC,
SCDHEC and OSHA are participants in the pilot assessment of RBOF, but are not required to
concur in the Federal reports.
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B. NRC-DOE IDENTIFIED OBJECTIVES
The purpose of the "Pilot Program on External Regulation of DOE Nuclear Facilities by the
NRCW is to obtain sufficient information to determine the desirability of NRC regulatory oversight
of DOE nuclear facilities, and to support a decision on whether to seek legislation to authorize
NRC regulation of DOE. Top-level objectives identified in the MOU are as follows:
1.

Determine the value added by NRC regulatory oversight of activities at a pilot set
of DOE nuclear facilities;

2.

Test regulatory approaches that could be used by NRC in overseeing activities at
a pilot set of DOE nuclear facilities;

3.

Determine the status of a set of DOE pilot facilities, with respect to meeting
existing NRC requirements, or acceptable alternatives, and identifying any
significant safety issues;

4.

Determine the costs (to DOE and NRC) related to NRC regulation of the pilot
facilities and other DOE facilities that might be in a similar class and condition;

5.

Evaluate alternative regulatory relationships among NRC, DOE, and DOE
contractors at the pilot facilities. Identify DOE contract changes that would be
needed to provide for NRC oversight of contractor operations;

6.

Identify issues and potential solutions associated with a transition to NRC
oversight of DOE nuclear facilities;

7.

Identify legislative and regulatory changes necessary or appropriate to provide
for NRC regulatory oversight of DOE nuclear facilities; and

8.

Evaluate how stakeholders should be involved if NRC assumes broad external
regulatory authority over DOE nuclear facilities.

C. SRS-RBOF PILOT PROGRAM SPECIFIC OBJECTIVES
The SRS-RBOF Pilot Program will be conducted in support of the joint NRCIDOE Pilot
Program. Major objectives specific to the SRS-RBOF Pilot Program are as follows:
1.

Evaluate the effect of external regulation on the effectiveness and efficiency of
the SRS radiation protection, safeguards and security, fire protection, chemical
safety, and nuclear safety programs;

2.

Prepare NRC mock license based on RBOF application, and conduct NRC mock
inspection for NRC regulation of facilities, activities and programs involving
radioactive materials;

3.

Review the current SRS radiation protection, nuclear safety, and safeguards and
security programs and compare with NRC requirements, to identify gaps or
inconsistencies;
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4.

Estimate the cost, including level of effort and time necessary, to transition
classes of facilities like RBOF to external regulation;

5.

Evaluate possible division of regulatory responsibilities between the NRC and
other regulators, the effect on DOE oversight activities, and provide
recommendations;

6.

Review by NRC of regulatory coverage of RBOF operations, including waste
management, environmental monitoring, and decontamination and
decommissioning;

7.

Identify legislative and regulatory issues and potential solutions associated with a
transition of RBOF to NRC regulation; and

8.

Involve stakeholders including the public in the pilot process to ensure that
relevant issues of public concern with respect to external regulation of RBOF are
considered.

In Appendix B, the "Matrix of Issues To Be Considered" provides elaboration of the top-level
and site-specific objectives for the conduct of the pilot. The matrix will be modified to address
additional issues if they arise.
D. SCOPE OF THE SRS-RBOF PILOT

K...-'

The format for the pilot will be modeled after the pre-licensing visits employed by NRC in certain
licensing situations. The team will use a risk-informed and performance-based approach to
help focus the effort on those areas most important to safety. A major focus will be to identify
those program elements that could be covered by existing NRC regulations and guidance. In
addition, the RBOF pilot will include a review to identify any safety, safeguards or security
matters that are not covered by regulations/guidance.
This review will include all aspects of RBOF operations, including waste management,
environmental monitoring, and decontamination and decommissioning. In addition to review of
documents, the assessment methodology will be composed of six main elements:

K.>

1.

Examination of documents,

2.

Profile of site characteristics and facility inventories;

3.

Interviews with WSRC and DOE staff;

4.

Scope of operations;

5.

Assessment of safety, safeguards and security conditions at the RBOF facilities,
focusing on areas of major risk(s), and

6.

Assessment of nuclear safety program at the RBOF facilities, focusing on the
"acceptable risk" basis for operations.

A-7

PilotProjecton
ExternalRegulation of DOE Facilities

RHOF
Appendix A

The assessment will be performed using criteria appropriate for a NRC license.
E. SCHEDULE FOR MAJOR ACTIVITIES
1. SRS-RBOF Pilot Schedule
May 21
May 22 -Jul 17
Jun 25
Jul20-24
Jul 27 - Aug 21
Aug 24 - 28
Aug 31- Sept 18
Sept 21 - 25
Sept 28 - Nov 20

Pre-project Planning Meeting (Familiarization Visit")
Preparation for Phase I Review Effort
Stakeholder Meeting
Phase I On-Site Review
Documentation of Phase I Review, Review of Phase I, and
Preparation for Phase II
Phase II On-Site Review
Documentation of Phase II Review, Review of Phase II to determine
if additional site visit required
Phase II On-Site Review Continuation (if necessary)
Preparation of Final ReportINUREG

2. Preparation
Before arriving at the SRS site for the entrance briefing, the team will obtain and review
facility backgroundlhistory from appropriate sources, including DOE, SRS-RBOF, and
the Intemet. This will include the contractual and regulatory basis for site activities, such
as the U. S. Code of Federal Regulations (CFR) references, contract number DE-C096SR1 8500, and other information, as determined by the team. The site safety,
safeguards and security history will be examined, as well as other types of information
that would shed light on the current safety, safeguards and security culture and
operating environment of the facility.
3. Phase I Programmatic Review
The purpose of the Phase I Programmatic Review is to familiarize team members with
the SRS-RBOF site and activities and provide an opportunity to conduct a programmatic
evaluation. NRC and DOE will hold an entrance meeting at SRS at the beginning of the
Phase I on-site review.
Following the entrance meeting, the reiiew team will spend approximately one week at
the site, carrying out a preliminary assessment of the areas listed below. All aspects of
the preliminary assessment will be coordinated through the Facility Manager or
designee at RBOF.
a.

Site and Facility location, description, activities, organization,
demography and regulation;

b.

Management of SRS radiation protection, safeguards and security, fire
protection, chemical safety, nuclear safety, environmental and
transportation programs;
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c.

Review of the radiation safety program and its programmatic elements.
This review will include:
*
*
*

Training of facility and radiation protection staff;
Receipt, transfer, and inventory of radioactive materials;
Personnel radiation protection, including personnel monitoring,
radiation surveys, laboratory and survey instrumentation, and as
low as is reasonably achievable (ALARA);
Radioactive waste management, effluents, and legacy issues;
Implementation of radiation safety procedures and requirements
(as defined in Implementation Plan for 10 CFR 835);
Environmental monitoring;
Emergency preparedness; and
Other radiation program areas as may be appropriate on the basis
of on-site findings.

*
*
*
*
*
d.

Review of the nuclear safety program and its programmatic elements.
This review will include:
Quality Assurance Program (SRS Implementation Plan for 10 CFR
830.120);
Facility Authorization Basis Documents;
Nuclear safety requirements

*
*
*
e.

Review of the Safeguards and Security program and its programmatic
elements. This review will include:
Review of physical security;
Review of Material Control and Accountability (MC&A);
Review of classified materials and information protection

-

f.

Review of the fire protection program and its programmatic elements.
This review will include:
-

-

Fire Hazards Analysis
Control of combustibles and waste disposal;
Fire Protection systems (i.e., suppression systems, passive
protection, water supply);
Life safety features (i.e., means of egress, exit signs and
emergency lighting, occupant notification);
Fire response - SRS Fire Department;
Training of facility shift supervisors (designated fire warden);
Review of facility procedures associated with inspection
requirements for portable fire extinguishers;
Review of facility procedures associated with testing of battery
operated emergency lights;
Chemical inventory requirements;
Inspection requirements for chemical storage areas
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Review of the chemicals safety program and its programmatic elements.
This review will include:
-

-

:

Hazard analysis associated with chemical compatibility and process
related events;
Facility chemical inventory;
Chemical inventory control program;
Environmental monitoring;
Emergency preparedness (SRS HAZMAT team)

h.

Review of the environmental safety program and its programmatic
elements.

i.

Review of the on/off-site transportation program and its programmatic
elements.

j.

Review of the emergency planning/response program and its
programmatic elements.

k.

Review of institutional activities to assure risk controls continue to be
available to perform when needed and reliable to perform for as long as
needed. This review will include:
-

-

Configuration control: authorization basis versus "as-exists"
conditions/activities and their modification;
Human factors: number of staff, qualifications, training and
procedures;
Surveillance, testing, calibration and maintenance;
Quality assurance;
Documentation;
Management oversight: performance Indicators, self assessments,
and corrective actions.

1.

Review of coordination and control of shared site risks involving
activities potentially under the jurisdiction of NRC, DOE (including its
contractors and subcontractors), and DOE leasees (third-parties" onsite). (i.e., activities that can adversely impact the risks to one another
such as the proximity of co-located activities, hazards, workers, public,
environment, etc.).

m.

Review of coordination and control of "shared site-wide" risk controls
such as fire protection, safeguards, security, transportation, emergency
planning/response, etc.

n.

Review of coordination and control of 'shared site-wide" activities for
assuring the continuing availability and reliability of risk controls (e.g.,
configuration control/modification, surveillance, testing, calibration,
maintenance, procurement, procedures, qualification/training, quality
assurance, documentation, etc.).
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a.

Review of coordination and control of shared-site" common areas,
structures, roads, railways, equipment, activities, etc.

p.

Review of coordination and control of on-going and anticipated
decontamination/decommissioning activities.

q.

Review of safety, safeguards, and security risks, controls for
unacceptable risks, and activities for assuring risk controls are available
and reliable. This includes intemally and externally initiated risks, and the
engineered and human controls relied on to make such risks acceptable
for normal, off-normal and accident conditions.

These programmatic elements are defined in more detail in Appendix C.
In addition to these preliminary assessments, the review team will tour facilities
("horizontal slice") associated with RBOF and be briefed on the following topics:
*
*
*
*
*

Terms of the DOE/SRS contract;
Existing applicable standards, requirements and guidance;
Integrated Safety Management Systems;
DOE's oversight role and practices, (e.g., performance assessment); and
Baseline operational costs at RBOF.

During the Phase I review, NRC will provide RBOF with relevant requirements and
guidance for DOE preparation of an application for a NRC mock license. At the
conclusion of the week, the team will meet with DOE, RBOF, and SRS management
and describe its preliminary findings. Subsequent to the on-site effort, NRC and DOE
management will review the preliminary findings from Phase I and provide direction on
the areas to be assessed during the next phase.
4. Phase I Completion Milestones
Completion of the following actions will be assessed in determining the success of
Phase 1:
a.

NRC delivering of requirements and guidance for DOE preparation of a
mock license application (supporting SRS-RBOF objective C.2);

b.

Carrying out briefings and tours of the RBOF facilities and programs, to
familiarize the review team with the organization and operations
(supporting SRS-RBOF objective C.3);

c.

Defining similarities and differences between RBOF and other NRC
licensees (supporting SRS-RBOF objective C.5);
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d.

Identifying SRS-RBOF personnel and organizations which are
responsible for the various aspects of RBOF radiological operations, such
as facility operations, waste management, personnel dosimetry, etc.
(supporting SRS-RBOF objective C.6);

e.

Considering input from local stakeholders early in the process (supporting
SRS-RBOF objective C.8); and

f.

NRC, DOE, and SRS-RBOF agreeing on the scope and schedule of the
Phase 11on-site review.

5. Phase 11On-Site Review Effort
A focus of the Phase 11On-Site Review Effort will be to prepare the mock license
application(s) for NRC regulation of radioactive materials, facilities and activities. The
focus also includes performing detailed reviews, beginning transition planning,
identifying significant safety, safeguards, and security issues, and analyzing benefits
and cost effects.
At the conclusion of the review, the team will meet with DOE and WSRC Management
and describe its preliminary findings.
6. Phase 11Completion Milestones
Completion of the following actions will be assessed in determining the success of
Phase II:
a.

Estimating the value-added of NRC regulatory oversight of DOE nuclear
facilities (supporting SRS-RBOF objective C.1);

b.

Preparing mock License applications for NRC and mock License(s)
(supporting SRS-RBOF objective C.2);

c.

Comparing SRS radiation protection program with NRC expectations for
materials license (supporting SRS-RBOF objective C.3);

d.

Verifying that SRS-RBOF requirements are effectively implemented
(supporting SRS-RBOF objective C.3);

e.

Estimating cost and level of effort to bring RBOF into compliance with
NRC requirements for materials license. Estimating the funding needs
for NRC and the cost impact on the DOE oversight program (supporting

SRSRBOF objective C.4);
f.

Developing a draft conceptual model of appropriate roles, responsibilities,
and authorities for external regulation of RBOF and identifying needed
actions for transition planning (supporting SRS-RBOF objectives C.5 and
C.6);
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g.

Identifying necessary legislative and regulatory changes needed to
implement the proposed regulatory framework for external regulation of
this facility or class of facilities (supporting SRS-RBOF objective C.7);
and

h.

Developing a site-specific stakeholder involvement plan that satisfies
NRC, DOE, and SCDHEC protocols (supporting SRS-RBOF objective
C.8).

In addition to these specific tasks, the review team will evaluate the Appendix B Matrix
of Issues to be Considered" for any further issues that may be appropriate to address
during the review.
7. Preparation of Final RegortNUREG of the SRS-RBOF Pilot
DOE and NRC personnel will prepare and provide, to the Secretary ard the
Commission, a report, and, as appropriate, briefings on the SRS-RBOF Pilot, that
address the objectives of this work plan. The report will examine the advantages and
disadvantages of NRC regulation of the pilot facility, as well as other DOE facilities in a
similar class of facility.
To ensure a common understanding by the different participants, a glossary of selected
terms is included as Appendix D. A number of background documents pertaining to the
issues of NRC oversight of DOE facilities are listed in Appendix E.
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APPENDIX A
Participants In SRS-RBOF Work Plan Development
B. Karey McAlhany, DOE/Savannah River Operations
Charles E. Anderson, DOE/ Savannah River Operations
John Dewes, Westinghouse Savannah River Company
Doug Landis, Westinghouse Savannah River Company
John Scorah, DOE/Office of Environmental Management
Melanie Pearson, DOE/Office of Environment, Safety and Health
Mary Haughey, DOE/Office of Environment, Safety and Health
John Connelly, DOE/Qffice of Environment, Safety and Health
Jim Crabtree, DOE/Office of Nonproliferation and National Security
Walter S. Schwink, NRC, HQ
Frank Costello, NRC, Region I
Patricia RathbUn, NRC, HO
Roxanne Summers, NRC, HQ
Linda Suttora, NRC, HQ

A-14

(C

C'
APPENDIX B - Matrix of Issues to Be Considered for NRC-DOE Identified Objectives (Generic)
and SRS-RBOF Pilot Program Objectives (Site Specific)

OBJECTIVES

ISSUES

(Genei/Site Spe ic)I

Potential

1. Determine the

Potential

value added

Benefits

by NRC
rcgulatory

oversight of
activities at a

3b.
IL1
Ln

pilot st of
DOE nuclear
ilcilities.
Evaluate the
effect of

Specific)

ISSUE DESCRIPTION

I

-Will external regulation provide increased:
* discipline and accountability;
* credlibilily al(l opeIlllCss;
* stability and predictability;
* efficiency and effectiveness of

ACTIONS &INDICATORS

I
I.1

and efficiency
of the SRS
radiation
protection,
safeguards

and security,
fire
protection,

chemical
safety, and
nuclear safety

Identify savings
associated with
strcamlinc DOE
framework

1.2

operations,
* greater assurance of safety?

Determine efficiency
of proposed
requirement set

1.3

Estimate savings
associated with using
licensed/qlalifie sbs

1.4

exisn ial

regulation on
Iho
elliveness

POTENTIAL OUTCOMES

1.5

Estimate cost
avoidance due to
incrcascd public trust
and con fidunce
Evaluate level of
participation by

stakeholders

Seek transition of some
or all DOE facilities to
NRC regulation prior to
completion of the
NRC/DOE Pilot
Program
Seek transition of some
or all DOE facilities
afler completion of the
NRC/DOE Pilot
Program
Not seek transition of
aniiy DOE facilities
upon completion of the
NRC/DOE Pilot
Program
Cancel NRC/DOE Pilot
Program and not seek
transition of any DOE
facilities.

OBJECTIVES
(Genetic/Sile Specific)

ISUES

ISSUE DESCRIPTION

ACTIONS &INDICATORS

POTENTIAL OUTCOMES

2.1

> Regulation through

programs.
2. Test
regulatory
approaches
that could be
used by NRC

Regulatory
Mechanism
((;c'iic'ic/sitc
.Gen-irlle

2.2
How can risk-infonned, performance based
regulatory a.pproachcs bc applied in the

ill oversecitig

activities al a
pilot set of

pilot prograil

D1)()

I low would a imiock license (or other
appropriate regulatory document) be
prepared?

1111clear1

Prepare mock
license
appillicallionls

2.3

Evaluate the effect of
NRC regulation on
DOE contracts
Identify and address
jurisdictional issues
lDcvelop options for
CII Lb)rcCI

licensing
> Regulation through
ccrii ication

; Regulation through
rcgistradion

flent

'w

mechanisms

faciliti".
ob

What are the potential methods (e.g.
licensing, certification) of regulating the
identified DOE activities?

Regulation through a
Master DOE license

Enforcement
(Generic)

How will NRC regulation affect on-going
DOr inifialives?

and mock

registration
applications

By what means will the NRC regulatory
framework be enforced; fines,

lor NRC

compensatory measures - liability of

regulation of
radioactive

Federal managers, shutdown, flexibility to
allow balancing with national security
requirements. How has DOE been
enforcing? low docs DOE translate
requirements into contract terms and into
implementation?

materials.

To what extent does EPA have an
enforcement program that is applicable to
this pilot facility? How well does it work?

(v

.5

.5

(A.

C

C
OBJECTIVES

(GcnoiclSio Spocific)

ISSUES

ISSUE DESCRIPTION

C
ACTIONS &INDICATORS

POTENTIAL OUTCOMES

3.1

> List of DOE facilities
and rjdionuclide
quantities that would be

What is the most appropriate division of
regulatory responsibilities between the
NRC, the States, and DOE?

3. Detennine
status of DOE
facilities with
respect to
meeting
existinlg NR(
'-a

Facility
Identification
(Generic/Site

What are the DOE facilities and activities
that would be subject to NRC regulation?

Specific)

requirements

lekilfy

What quantilics of radionuclides does the

requilirements

significant

pilot facility possess?

or acceptable
alternatives
and to identify
any
significant
safety issues.

safety issues
(Site Sperifc)

Review the
current SRS
programs and
compare with

Maintain
safety focus

NRC/SCDllrE

((;(eri)

C
requirements,
to identify
gaps or

Evaluate the
compatibility of NRC
and DOE/contractor

Using the pre-licensing interaction model,
determine the extent of significant
departllres from NRC requirements, DOE
requirements, or any other applicable
requirements?

3.2

Prcparc options for
resolutioll of conlnicts
between NRC/State
and DOE/contractor
requirements

3.3

Ilow will NRC maintain credibility and
have an immediate positive effect?
How is the facility implementing the
_

_

regulation
Rcquirciients cnforced

>

at DOE sites are very

similar to NRC/State
requirements
Requirements enforced
at DOE sites arc
Document significant
different from
safety issues at DOENRC/State
nuclear facilities
requirements but can be
resolved on a site by
site basis
> Requirements enforced
at DOE sites arc
different from
NRC/State
re
en a
bequresolved bedmeen

How will NRC maintain uniform standards,
and avoid dcgradationi of oversight of
current NRC licensees?

Federal Policy for the protection of human

subject to NRC/State

_

_

_

_

_

_

_

_

_

__

_

_

_

_

_

_

_

_

_

_

_

0OBJECTIVES
(Genedc/Sife SPeCiflc)

ISSUES

inconsistencie
S.

I.-A

4. Determine
the costs (to
DOE and
NRC) related
to NRC
regulation of
the pilot
fiacilities and
otherDOE
facililics that
might be in a
similar class
andl conditioni.

ISSUE DESCRIPTION

ACTIONS & INDICATORS

subjects in the use of AEA facilities and
matcrials and how is it implemented for
classilied research involving human
subjects?
Resources
Needed
FTE/Money
(Generic/Site
specficr)

What are the financial and personnel
resource needs for external oversight for
both the ramp-tip phases and for the long
term after transition to full external
regulation is complete?

Funding
Analysis
(Generic/Site
Spccr.fic)

What are the costs to DOE, NRC, the State
and the pilot facility?

Funding How
to Obtain

What are the various methods of funding
external oversight?

('Generic/Site

Estimate te
cost and level

POTENTIAL OUTCOMES

Specific)

NRC and DOE

4.1

Estimate NRC costs
~
for regulation of DOE
facilities

4.2

Estimate DOE costs
associated with
transition to NRC
regulation (contractor
and DOE Fed costs)

4.3

Evaluate various
mechanisms for
funding NRC during
transition and in the
long term

Funding of the
regulator via direct
appropriations
) Funding of the
regulator via fees paid
by the contractor or
DOE
> Funding of the
regulator via direct
apo rain o
traspio
forean
fees for the long term

of effort
necessary to
transition
classes of
facilities like
RBOF to
external
regulation.

C

C

C

C

C
OBJECTIVES

ISSUES

(Genedc/Slte Specific)

5. Evaluate
alternative
regulatory
relationships
Il)etwLC NRC,
DOE, and
D)OIF

I-'
.I

'0

Other Federal
Agencies
(OSHA, EPA,
ctc.)
Specific)
Lead Agency
Concept
(Generic)

contract

Role of

changes that
would be
needed to
provide for

Agreement
States/
Consistency
((eneric/Sile

NRC

ACTIONS &INDICATORS

5.1

5.2

Should DOE's "lead agency" concept be
put into practice and if so, how?

Identify potential
regulatory overlaps

What role will Agreement States have in the
regulation of DOE nuclear facilities within
their borders? If there are many State
regulators, how will significant differences
among their regulatory requirements be

5.3

Propose means to
compensate for
potential regulatory
overlaps and gaps

5.4

Identify mechanisms
for translating current
DOE Directives
(Rules, Orders) to
NRC/State regulatory

avoided?

Contract
Changes
(Generic/Site
Specific)

Evaluate advantages
and disadvantages of
DOE or contractor as
regulated entity

1iiid gapl)s

Regulated
Entity
(Generic)

Evaluate
possible
division of
regulatory
responsibilitie
s between the
NRC and
SCDIIEC, the
cffect on DOE

What relationships should the external
regulator have with other regulators of DOE
facilities? What MOUs or other
arrangements arc needed with such
regulators :ald other oversight organizations
such as OSHA, EPA, States, and the

I

DNFSB?

contractors at
the pilot
facilities.
Identify DOE

oversight of
contractor
operations.

ISSUE DESCRPTION
I

C

requirements

Who should be the regulated entity: DOE,
the contractor, or both?

5.5

differences exist
between regulations of
various States, and
evaluate the
differences

What contract changes would be necessary
to implement external regulation?
Evaluate whether or not RBOF could be
regulated as a stand alone facility.
5.6
ITo thc extent practical, identify any new

Determine if gross

Identify contractual
changes necessary to

I

POTENTIAL OUTCOMES

> DOE as regulated entity
P
Pw

-

Contractor as regulated
entity
NRC as sole regulator
NRIC lead with State
support
State lead with NRC
support

> State as sole regulator
> Alternative form of
regulation

OBJECTIVES

(Generic/Sge Specific)

ISSUES

oversight
activities, and
provide
recommendati
Oils.
6. Identify
issues and
potential
solttiolls

associated
with a
transition to
0U

Impact and
Transition
Schedule

What is the potential schedule for transition
of the identified facilities and activities to
external oversight?

6.1

(Generic)

oversight of
DOE nuclear
facilities.

Review by
NRC and

Decontaminat
ion and

SCD IEl-C
rLglllation

lDcomissio
ning
(Genzeric/Sile
Specific)

Inspector
General
Jurisdiction

Determine the impact
of transition schedule
upon the cost of
transition

> No changes until
legislation is final
> Operate in transition
period under DOE
using new standards

6.2

regulation

POTENTIAL OUTCOMES

transition to external
regulation

(Gvne'ie/Sile
Specific)

NRC

m -Tement,

ACTIONS & INDICATORS

issues if all of SRS should be regulated.

DOE Order
System

coverage of
all aspects of
RBOF
operations,
including
waste

ISSUE DESCRIPTION

How will the transition be made from the
current DOE order system, implemented by
contract clauses, to an external framework?
What is the process to identify and
reconcile diffcrences between DOE and
NRC requirements?

6.3

Propose a transition
plan
Propose a transition

schedule
6.4

-

9

Identify DOE
requirements that will
be replaced by
external regulation

What role should NRC or the Agreement

States have in dccontamination and
decommissioning of DOE nuclear facilities?

6.5

How will DOE facilities meet the NRC
financial assurance requirements for
decommissioning?
How can dual jurisdiction ofpun Inspectors _ 6.6

Identiy responsible
offices/officials in

DOE for all
requirements to be
placed under external
regulation

Identify contract

>

and requirements
Dual/mixed standards
and requirements
Develop list of
replaced requirements:
Safety requirements
(e.g. 10 CFR 835);
management
requirements (e.g.
ORPS); contract
rCqluirelcnis (WSS;

App. F, G)
Involve all necessary
parties in review of
requirements

>

Obtain buy-in by both
DOE and NRC on all
altered requirements

C

C
OBJECTIVES
(Generi/Site Specific)

environmental

ISSUES

(Generic)

I

ISSUE DESCRIPTION

C
II

ACTIONS &INDICATORS

General be avoided?

modifications suitable
for implemcntation of
external regulation

ifloiitoriing,

and
decontaminati
on and

Conflict-of-

Interest
(Generic)

decommission
ing.

(§ I 70A): How would NRC regulation of
DOE affect NRC's ability to fund activities
at DOE laboratories to support regulation of
commercial or DOE nuclear operations?

6.7

Review and compare
current NRC and DOE
processes for D&D

Pricc-

Anderson
(Generic)

3:N

Which Agency's Price-Anderson Coverage
should apply, and what becomes of the
Priec-At
dersoin Amendients Act's
enforcement provisions?

Low-Level
Waste
(Generic/Site
Specifc)

6.8

mider )&) sttis

6.9
What is the impact of external regulation on

DOE and State responsibilities under the
Low-Level Radioactive Waste Policy
Amendments Act?

6.10

Transportatio
11

(Gelleric/Site
Specific)

Emergency
Preparedness
(Site Specific)

What impact would NRC regulation of
DOE have on DOE's "self-certifications"?
Should this area be regulated externally?
Would external regulation affect Federal
emergency response responsibilities (e.g.,
FRERP)?

Identify facilities at
Pilot site which are

6.11

(Generic)

> No change to contract
Contract to require

only that contractor be
qualified by holding
an NRC/State License
POCM's altered to

reflect external
regulation
>o Develop
recommendations for:
finanII)cial assliran

Define differences
between PA coverage
under DOE and NRC
systems and impact
on contractor
Define differences in
PA coverage of profit
and not-for-profit
contractors

c;

time limits; review and
approval authority for

Identity contract work
the site is doing for the
NRC or State.

D&D p)liiS
Develop list of D&D

facilities at Pilot site
> Develop a list of
conflicts-of-interest
Develop a list of

DNFSB facilities at
the site
>

Define differences

with respect to
civil/criminal liability,
and reporting
requirements

Defense-

related Issues

POTENTIAL OUTCOMES

Are there dual use facilities at the pilot site?
Should "nuclear explosives safety" be
excluded from external regulation? Who

6.12

Determine
radioactive waste
disposal site options

Recommend insurance
coverage requirements

I.

I

OBJECTIVES

ISSUES

Y

Y

ACTIONS & INDICATORS

ISSUE DESCRIPTION

POTENTIAL OUTCOMES

(Gonoic/Silo Spcific)
________

4-.

(Generic/Site
Specific)

..

regulates dcluinsc iiicilitics whei/if DNlFSB3
is dissolved?

I.

-

I.

under NRCu ud )OLE

regulatory authority

Should Saiieliatudtls/Seciurily be vxlerinally

regulated?

I

f

NEPA Issues
(Generic)

Under NEPA, which agency -- DOE or the
NRC -- would prepare EISs and EAs?

6.13

Identify mechanism
for preparing/filing
N EPA-rcquired

,VP

iPO

Information
Technology
(Generic/Site
Sp.,,fic)

How compatible are the NRC's and DOE's
information technologies and systems for
records management, including established
records retention periods for recordkeeping
requireniunts imposed on the coniIractors.
What impact would NRC regulation of
DOE have on DOE's information collection
activities under the "Paperwork Reduction
Act?"

reports at the Pilot
sites
6.14

technology und

systems used for
records management
and document
transfer.

6.15

K

Identify information

Identify any
information
collections and
document whether or
not they have OMB
approval.

>

As NRC licensee, will

the Pilot facility have
access to DOE
disposal options?
State compact sites?
DOE takes lead for

NEPA document
preparation
> External regulator
takes lead for NEPA
document preparation
Develop a plan to link
DOE/NRC/State
information
technology systems
used for records
management and
document transfer
> Develop plan with
milestones, schedule,
and rcso r7 4iniates

k.

C

C
OBJECTIVES

ISSUES

ISSUE DESCRIPTION

C
ACTIONS & INDICATORS

POTENTIAL OUTCOMES

(GenencSite Specific)

to obtain OMB review
and approval for any
identified information
collections without
OMB approval

p
MI
W

7. identify
Appropriate
How should the NRC be organized to fulfill
legislative and Organizationa its new responsibilities? Should there be a
regulatory
I Structure for separate NRC office for regulation of DOE,
changes
NRC
or for regulation of DOE defense facilities?
necessary or
(Generic)
appropriate to
Develop legislative language laying out
provide for
Legislative
scope and extent of NRC authority,
NRC
Language
relationship with other regulatory agencies,
regulatory
(Generic)
and consider the effect of existing statutes
oversight of
on NRC oversight of DOE facilities.
DOE nuclear
racilifies.
Rcgulations
What Parts of i10 CFR would be applicable?
(Generic/Site To what extent should 10 CFR be
Identify
Specific)
amended?
legislative and
regulatory
What confirmatory research is needed?
issues and
Regulatory
potential
Program
How will the NRC training program need to
solutions
(Generic/Site be changed?
associated
Specific)
with a
transition of
RBOF to
NRC

7.1

Deterniine need for
onsite presence
P

7.2

Define role of
Agreement State

7.3

Identify applicable
sections of 10 CFR by
mapping 10 CFR I 100 into 10 CFR 800
series

7.4

ldentilfy risk
assessment needs

P

NRC/Statc onsite
presence is necessary
NRC/State onsite
presence is not
necessary
P Agreement States
closely involved in
external regulation
> Agreement States
somewhat involved in
external regulation
Agrcecclnt States not
involved in external
regulation
.

)

I00 into 10 CFR 800
10 ino fRa800
ient gasin
Identify gaps in
coverage

reuEltinS.

ISSUES

ISSUE DESCRIPTION

ACTONS

How will the public, local government, and
tribal governments be involved other than
through 2.206 petitions or citizen's suits?

8.1

&INDICATORS

POTENTIAL OUTCOMES

regulation.
8. Evaluate how Reg
stakeholders
Relationships/
should be
Stakeholder
involved if the Involvement

Identify local
stakeholder issues

8.2

DOr nucicar

2.206/Citizen
Suits

Should legislation allow "citize'll suits"
against the external regulator or DOE on
facility safety questions, as the

falcilities.

( ( ; 'nei')

c:IIViloIIIII:IulIa sllulus

authority over

do on ClIviluoIllmnWIUl

D)VClp johnl

8.3

questions?

DOE/NRC process for
public affairs, and
press coverage during
and after Pilots

Develop a
r13I

4h,

stakeholder
plan to
involvc tle

public in the
pilot team
process to
ensure that
relevant issues
of public

Public
Involvement
(Other than
2.206
petitions)

resolve discrepancies
between NRC, DOE
and State stakeholder
involvement protocols

Develop joint
DONFJRC process for
dealing with local
issues

NRC assiuincs
broad external

> Preparation of a plan to

Arc hearings needed? If so, what would be
their nature and timing?

(Generic)

Concern will

respect to
external
regulation of
RBOF are
addressed.
I

(

c

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

_

I
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APPENDIX C
SRS-RBOF Pilot Assessment Focus Areas
A.

-

Site and Facility Organization, Including Scope of Activities at
each Facility.
The assessment phase will focus on (1) organizational structure, reporting
chains and lines of succession, (2) responsibilities, authorities and limits of
key personnel, (3) availability of key personnel and (4) assignment and
qualifications of personnel. The effectiveness of the organizations with
respect to safety will be determined from a performance-based assessment
in the other topic areas, particularly with regard to problem resolution
effectiveness.

B.

Management of Nuclear Safety Program
The review will focus on nuclear requirements established which includes
the Quality Assurance requirements under 10 CFR 830.120. Facility
Authorization Basis Documents and implementing program and procedures
will be evaluated. The independent review process as well as internal
review and approval authority will be reviewed.

C.

Management of Radiation Safety Program
The review will include an assessment of overall program awareness,
management involvement and oversight, and the communications among
management, Division Radiological Control Officer, and RBOF staff. The
independence and qualifications of review and audit organization personnel
will be assessed to ensure acceptably diverse and experienced personnel
in the technical and administrative topics. The controls (plans, procedures,
checklists and supervisory or peer review) and frequency of reviews and
audits of safety-related topics will be reviewed. The review and audit
findings will be reviewed, and the management prioritization and resolution
of review and audit findings will also be evaluated for timeliness and
technical acceptability.

D.

Management of the Safeguards and Security Program
The review will include an assessment of overall program awareness,
management involvement and oversight, and the communications among
management, safeguards and security personnel, and RBOF staff.

E.

Management of Chemical Safety Program
The review will include an assessment of the Process Hazards Analysis as
well as the SAR Accident Analysis. In addition, the review will assess the
Site Chemical Inventory program (Tier II Inventory) established to meet as
defined in WSRC 3Q Environmental Compliance Manual. The review will
seek to identify any incompatibilities between the site chemical safety
program and those outlined by the NRC.
A-25
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Management of Fire Protection Program
The review will include an assessment of the Fire Hazards Analysis for the
RBOF facility. The SRS Fire Department capabilities and facility interface as
well as facility programs and procedures associated with fire protection will
be evaluated. The review will also seek to identify any incompatibilities
between the site program and programs outlined by the NRC.

G.

Training of Facility and Radiation Protection Staff
The review will include an assessment of the initial qualifications and training
of facility and radiation protection staff, periodic re-training, and the training
of ancillary staff.

H.

Receipt, Transfer and Inventory of RadioactIve Materials
The review will include an assessment of the procedures, including
implementation, for ordering radioactive materials, receipt and surveys of
incoming packages of radioactive materials, the distribution and transfer of
radioactive materials at the site, and the inventory of radioactive materials.

1.

Personnel Radiation Protection, Including Personnel Monitoring,
Radiation Surveys, Laboratory and Survey Instrumentation, ALARA,
the Implementation of Radiation Safety Procedures and Requirements,
and the Security of Radioactive Materials
The posting, control, and security of radiological control areas will be
examined. This will include personnel training, personnel and facility
radiological surveys and use of protective equipment, materials and clothing.
An assessment of airborne, contamination, radiation fields and associated
protective structures, systems and components, and monitoring devices will
also be made. Personnel exposure records will be examined to ensure
accurate, timely monitoring. The principles of as low as reasonably
achievable (ALARA) will also be assessed in the application of the various
radiation protection feature for the facility.

J.

Radioactive Waste Management,
Environmental Monitoring

Including

Effluents,

and

This assessment will examine if gaseous, liquid and solid radiological
releases are controlled in accordance with principles of ALARA and properly
monitored and recorded. It will include evaluation of the as-built condition
of the facility to ensure all release paths are taken into consideration.
Monitoring instruments will be assessed as to operability, calibration, and
maintenance.
Environmental monitoring will be examined in this
assessment.
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Transportation of Radioactive Materials
The review will include an assessment of the procedures, including
implementation, for the preparation for shipment, packaging, labeling,
placarding, surveys, and transportation of packages containing radioactive
materials, both onsite and shipments away from the site.

L.

Emergency Preparedness
The assessment will determine if the emergency preparedness program is
maintained in a state of operational readiness. It will determine if personnel
are trained to deal with emergency situations. It will also assess if the
emergency implementing procedures are consistent with facility safety
analyses and design. It will assess the extent to which key emergency
response facilities, equipment, instrumentation and supplies are readily
available and maintained. If off-site support Is needed, .the assessment will
evaluate the extent to which off-site agencies are prepared to provide the
needed assistance.

M.

Environmental Monitoring
The review will determine the adequacy of environmental monitoring
programs as discussed in site procedures and measure the effectiveness
of implementation. The review will also seek to identify any incompatibilities
between the site monitoring plans versus programs outlined by the NRC and
SCDHEC. The environmental monitoring assessment will include accuracy
of dose modeling in addition to a review of source sampling and receptor
surveillance for both normal and accident conditions.

N.

Safeguards and Security
The review will include an assessment of the physical security and the
material control and accountability programs. The review will seek to
identify any incompatibilities between the site programs versus programs
outlined by the NRC.

0.

Fire Protection Program
The review will Include an assessment of the procedures for control of
combustibles, inspection of portable fire extinguishers, testing of emergency
lights, inspection of chemical storage areas, emergency response and waste
removal. The review will also include an assessment of the training
requirements for the facility designated fire wardens.

P.

K>Jreview

Chemical Safety Program
The review will Include an assessment of the procedures for chemical
inventory control, receipt, storage, and environmental monitoring. The
will also seek to identify any Incompatibilities between the site
chemical safety program and those outlined by the NRC.
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APPENDIX D
Glossary
Definition of selected terms to ensure consistent understanding and implementation
of work activities as outlined in the Work Plan for the RBOF facility.
Authorization Basis - documented aspects of the facility design basis and
operational requirements relied upon by DOE to authorize operation. These
aspects are considered to be important to the safety of facility operations. The
authorization basis is described in documents such as the facility Safety Analysis
Report and other safety analysis; Hazard Classification Documents, and the
Technical Safety Requirements, DOE-issued safety evaluation reports, and facilityspecific commitments made in order to comply with DOE Orders or policies.
(Source DOE Order 5480.23, Chg1, item 5 a 2)
Environmental Monitoring - on-line parameter monitors and/or collection of
samples for analysis to verify compliance with established requirements.
Authorization Basis (AB) Documents - documents that describe the authorization
basis for nuclear facilities. Examples include the Safety Analysis Report, Hazard
Classification Documents and Technical Safety Requirements.
Facility Manager - the person appointed by line management to implement the
facility management program in a facility. The facility manager oversees applicable
facility and mission operations.
Integrated Safety Management System (ISMS) - system which describes how the
contractor will establish, document, and implement safety performance objectives,
performance measures, and commitments in response to DOE program and budget
execution guidance. ISMS shall also describe how the contractor will measure
system effectiveness. (Source DEAR 970.5204-2 Integration of Environment,
Safety, and Health Into Work Planning and Execution Jun 1997)
Legacy Waste - waste forns which include low-level, high-level, transuranic and
hazardous waste, byproduct material as defined under section 11 e(2) of the Atomic
Energy Act of 1954, as amended, and other waste. Legacy waste can be found in
burial pits, holding tanks, settling ponds and other waste management techniques
that were the accepted industry standard from 1950 to 1970.
Nuclear Facility - activities or operations that involve radioactive and/or fissionable
materials in such form and quantity that a nuclear hazard potentially exists to the
employees or the general public. Included are those activities or operations that:
(1) produce, process, or store radioactive liquid or solid waste, fissionable materials,
or tritium; (2) conduct separations operations; (3) conduct irradiated materials
inspection, fuel fabrication, decontamination, or recovery operations; (4) conduct
fuel enrichment operations; or (5) perform environmental remediation or waste
management activities involving radioactive materials. (Source DOE Order
A-28
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5480.21, item 6 1)
Nuclear Safety Program at SRS - development, implementation, and evaluation
of nuclear-related activities to ensure that nuclear operations are maintained within
parameters defined in facility authorization basis (AB) documents. This includes the
review, approva!, and periodic evaluation of AB documents and nuclear criticality
safety documents and fissionable material
operations; programmatic oversight of configuration management, unreviewed
safety question, and conduct of operations; and compliance assurance with Price
Anderson Amendments Act requirements.
Radiation Protection Program at SRS - system of activities designed to be in full
compliance with 10 CFR 835.101 and to ensure that personnel exposures are
maintained as low as reasonably achievable (ALARA).
Receiving Basin for Off-site Fuels RBOF) - multipurpose facility for the wet
storage of spent nuclear fuel, as well as, the regeneration of cation/anion resins
used in maintaining chemistry of spent fuel basins.
Simulated Regulation - approved pilot environment where the NRC will test
regulatory concepts and evaluate a facility and its standards, requirements,
procedures, practices, and activities against standards that NRC believes would be
appropriate to ensure safety in view of the nature of the work and hazards at that
pilot facility.
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APPENDIX E
Background Documents Pertaining to the Issue of NRC Oversight of DOE Facilities
A Memorandum of Understanding between NRC and DOE dated
Nov. 21, 1997.
*

NRC Commission Papers entitled "Status Report of the Nuclear
Regulatory Commission Task Force on Oversight of the Department
of Energy, in Response to COMSECY -96-053-DSI 2" (SECY-97206 dated September 12, 1997, SECY-97-301 dated December 29,
1997, and SECY-98-080 dated April 14, 1998).

*

NRC Staff Requirements Memorandum: COMSECY-96-053,
uOversight of the Department of Energy (DSI 2)," dated March 28,
1997.

*

The Report of the DOE Advisory Committee on External Regulation
of DOE Nuclear Safety, dated December 1995.

*

The Report of the DOE Working Group on External Regulation,
dated December 1996.

*

NRC Direction Setting Issue Paper Oversight of the Department of
Energy" (DSI 2) dated September 16, 1996.

You may obtain copies of these documents from the joint DOEINRC Web Site at
http://www.nrc.gov/NRCINMSS/doepilot.html
As additional documents are completed they will be added to the web site.
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Appendix B - List of Participants In RBOF Pilot Project

DOE-SR
B. Karey McAlhany, Lead, Spent Fuel Management Division
John E. Anderson, Office of Assistant Manager for Material and Facility Stabilization
Brenda Hays, Office of Chief Counsel
DOE-HO
Tony Eng, Lead, Office of Environment, Safety and Health
John Scorah, Office of Environmental Management
Bob Waxman, Office of General Counsel
John M. Connelly, Office of Environment, Safety and Health
Melanie Pearson, Office of Environment, Safety and Health
NRC
Walter S. Schwink, Lead, Manager for RBOF Pilot Project
Frank Costello, Lead for Inspections
D.L. Whaley, Material Control and Accountability Inspections
Jack Spraul, Quality Assurance Inspections
Dennis R. Damon, Nuclear Criticality and Safety Inspections
Wayne G. Burnside, Classified Material and Information Security
Peter S. Lee, Fire Protection Inspections
Charles E. Gaskin, Safeguards (Physical Protection) Inspections
John E. House, Radiological Protection and Chemical Safety Inspections
Philip C. Brochman, Transportation Inspections
Patricia Rathbun, Policy and Logistical Support
Roxanne Summers, Public Affairs Coordinator
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WSRC
Ray Skwarek, Lead, Spent Fuel Storage Division
Rick Reichel, Spent Fuel Storage Division
Doug Landis, Spent Fuel Storage Division
David Burke, Spent Fuel Storage Division
John Dewes, Spent Fuel Storage Division
Gerry Couture, Spent Fuel Storage Division
Ann Gough, General Counsel
Bill Luce, Environmental Safety, Health and Quality Assurance
John Carlson, Westinghouse Safety Management Solutions

OTHERS
Rodney Wingard, SCDHEC
Susan Jenkins, SCDHEC
Pat-Tilson, EPA
Rick Cee, OSHA
David Barnhill, OSHA
Kent Fortenberry, DNFSB
Tom Costikyan, SRS CAB
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AGENDA FOR
AGENDA FOR

RBOF FAMILIARIZATION VISIT, MAY 21, 1998
Thursday. May 21. 1998
7:00 - 7:30

Badging at 703-46A

7:30 - 8:00

Travel to 244-H

8:00 - 8:10

Visit Agenda/Logistics

8:10 - 8:20

Introductions

8:20 - 8:30

NRC Expectations of Visit

8:30 - 8:40

RBOF Overview

8:40 - 9:40

Facility Tour

9:40- 10:10

Move to 766-H, Room 1026

10:10 - 10:25

Follow-up on RBOF Overview

10:25 - 10:55

Authorization Basis Documents

10:55 - 11:10

Facility Design Overview

11:10- 12:00

Lunch at 766-H

12:00 - 2:00

Discussion of Work Plan

2:00 - 3:30

General Discussion/Question/Path Forward

3:00

Adjourn

4
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AGENDA FOR
NRCIDOE PILOT PROGRAM PUBLIC MEETING, JUNE 25,1998
Introduction (Facilitator)
Welcome
Purpose of Meeting
Agenda
Ground Rules and presence of court reporter
Introduction of Speakers
*

DOE Background (Charles Anderson)
DOE self-regulates since AEA of 1946, except for environmental protection
Benefits of External Regulation
Legislation proposed in 1994 to require study of external regulation
Advisory Committee on External Regulation created in January 1995;
recommendation
Working Group on External Regulation; recommendation

*

NRC Background (Walt Schwink)
Direction Setting Issue #2; public comments
DOE announces intent to seek legislation, December 1996
Commission endorses proposal and forms Task Force, March 1997
Decision to develop a pilot program, June 1997

*

Pilot Program Concept
Choice of Facilities
Memorandum of Understanding
Objectives
Scope
Work Plan and Matrix

*

Stakeholder Process
Objective: to identify issues of concern to the public and ensure they are
addressed
Reason for wanting concerns in writing: accurate identification
What will be done with concerns we receive (give to team; report at end of pilot)

*

Open Floor to Public (Facilitator)

*

Closing (Facilitator)
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AGENDA FOR
AGENDA FOR

RBOF PHASE I VISIT, JULY 20 - 24, 1998
Monday. July 20. 1998
0730 - 0830

Issue Badges/Proximity Cards, 703-46A

0830- 0845

Welcome and Introductions, 703-A, Rm E202

0845- 0915

Site/Area Logistics
Maps to RBOF
H-Area Entry/Exit Process
Phone Listing of Key Contacts
Office Areas/Discussion Areas
RBOF Accountability Process
General Facility Lay-out

0915 -0930

NIM Safety Procedure

0930- 1000

Rad Con Briefing

K>1-1000-1015

Break

1015-1100

RBOF Overview/Risk Performance
Highlights concerning safety, safeguards
and security

1100-1200

Overview of NRC safety, safeguards and
security regulatory requirements

1200- 1300

Lunch

1300

Begin Break Out Sessions
Inspectors/License Reviewers
Obtain Whole Body Count at Bldg. 735-4B.
Proceed to 766-H, Rm. 1020 and meet
counterparts.
Begin reviews/tours/discussions In facility.
Remaining uncleared personnel proceed to
766-H, Rm. 1020. Discussion on state
participation from a legal standpoint.
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Regulatory Matters Review
1300- 1500

Safeguards and Security Program Discussion
(Cleared personnel only), 703-42A

1500- 1530

Travel to 766-H, Rm. 1020

1530 - 1600

Consideration of stakeholders comments

1600- 1645

Overview of control/coordination of
"shared site-wide* risks (e.g., potential impacts
on RBOF, DOE and third parties at SRS)

1645- 1700

Next day planned activities/coordination

1700

Adjourn

Tuesday. July 21
0745 - 0800

Planstcoordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review). 766-H, Rm. 1020

0800

Inspectors continue Tech Reviews
with counterparts

0800 - 0830

Overview of controlcoordination of
ashared site-wide" risk controls
(e.g., fire protection, safeguards, security,
transportation, emergency planning, etc.)

0830 - 0900

Overview of control/coordination of
Nshared site-wide' activities for assuring
continuing availability and reliability of risk
controls (e.g., configuration control, surveillance/
testing/calibration/maintenance, procurement,
documentation, qualification/training, QA, etc.)

0900 - 0930

Overview of control/coordination of
"shared site" common areas, structures, roads,
railways, systems/equipment, materials, etc.)

Ca
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0930- 1000

State considerations

1000- 1015

Break

1015- 1045

EPA considerations

1045- 1115

OSHA considerations

1115- 1200

"Legacy" materials remediation/restoration
activities

1200-1300

Lunch

1300- 1345

DOE/contractor/subcontractor parties,
authorities/responsibilities/requirements

1345- 1415

DOE's oversight role/practices, management
systems, performance indicators and trends

1415- 1500

Baseline regulatory and operational costs

1500-1515

Break

1515- 1600

Overview of DOE Financial Protection
and Indemnity

1600 -1645

Interim Technical Review Findings

1645 - 1700

Next day planned activities/coordination

1700

Adjourn

Wednesday. July 22

K>~

0745 - 0800

Plans/coordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review) 766-H, Rm. 1020

0800 -0915

Comparison of RBOF with similar DOE
and NRC regulated facilities and comporting
regulatory framework (technical, legal
and administrative)
C-5
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0915-1000

Alternative NRC regulatory approaches
(e.g., license, certificate, permit, etc.)

1000- 1015

Break

1015-1130

What should be regulated by what
organization(s) (e.g., NRC, DOE, OSHA
EPA, State, etc.)

1130-1230

Lunch

1230- 1315

Candidate Regulatee (s) (e.g., DOE,
contractor, both, etc.)

1315-1345

Plans for RBOF over next 10 years
and implications for regulatory oversight

1345-1445

Ongoing and planned decontamination/
decommissioning involving RBOF
location/proximity

1445-1500

Break

1500- 1600

Discussion of Regulatory Matters Review
issues to date

1600-1645

Interim Technical Review Findings

1645-1700

Next day planned activities/coordination

1700

Adjourn

Thursday. July 23
0745 - 0800

Plans/coordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review) 766-H, Rm. 1020

0800 - 0930

"Shared-Site multiple regulator/oversight
interfaces to avoid gaps and minimize
overlaps (double jeopardy")
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0930- 1000

NEPA considerations prior to, during
and after regulatory transition

1000-1015

Break

1015-1100

Consideration of regulatory transition period
(e.g., DOE requirements replaced by
requirements of other regulators)

1100 -1200

Consideration of compliance plan for
transitioning regulatory jurisdiction with
less than 100% compliance

1200- 1300

Lunch

1300- 1330

Consideration of stakeholder involvement
prior to, during and after regulatory
transition

1330 -1500

Discussions on findings to date

1500 -1515

Break

1515- 1600

Report writing assignments

1600 - 1700

Next day planned activities/coordination
(e.g., any last minute follow-up)

1700

Adjourn

Friday. July 24
0800 - 1030

Follow-up activities. 766-H, Rm. 1020

1030 - 1200

Phase II Planning

1200

Adjourn
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AGENDA FOR
RBOF PHASE 11 VISIT, AUGUST 24-28, 1998
Monday. August 24. 1998

0730 - 0800

Issue Badges/Proximity Cards, 703-46A

0800 - 0900

Tour of EOC, 703-A

0900 - 0930

Travel to 766-H, Room 1040

0930- 1000

Welcome and Introductions
Phase I Recap

Phase II Objectives
Status of Work Plan
Agenda Overview
1000- 1015

Site/Area Logistics
H-Area Entry/Exit Process
Phone Listing of Key Contacts
Office Areas/Discussion Areas
RBOF Accountability Process
Reminder on NIM Safety

1015-1115

Third Parties (Leasees) on site

1115-1200

Employee Concerns Program

1200- 1300

Lunch

1300- 1500

Contract Changes Required
Contract Administration
Incentives for Safety, Safeguards
and Security

1500-1515

Next day planned activities/coordination

1515- 1545

Travel to 703-42A, Rm 274 for S&SIMC&A
discussion
Limited attendance for S&S discussion
Requires Q clearance and need to know
Other personnel adjourn for the day
S&S/MC&A Follow-up Discussion

1545-1645

C-8

RBOF
Appendix C

PilotProject on
ExternalRegulation ofDOE Facilities

Inventory Requirements
Fuel Classification
NMSSS Activities/Resources

K>
1645

Adjourn

Tuesday. August 25
0745 - 0800

Plans/coordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review). 766-H, Rm. 1040

0800 - 0930

Value Added by External Regulation

0930 - 0945

Break

0945- 1045

Discussion of Stakeholder Involvement

1045-1200

Performance Indicators
Corrective Action Backlog
Safety System Activations
Unplanned Outages
Overtime
Management/Staff Training
Management/Staff Meetings

1200 - 1300

Lunch

1300 - 1500

Discussion on Mock License Application

1500-1515

Break

1515- 1630

Discussion of Facility "Class"
Extrapolation

1630- 1700

Next day planned activities/coordination

1700

Adjourn

K.>
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Wednesday. August 26
0745 - 0800

Plans/coordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review) 766-H, Rm. 1040

0800- 1000

Transition Planning

1000-1015

Break

1015-1130

Discussion on Performing Horizontal
Slice at SRS

1130-1230

Lunch

1230 -1445

Costs of Performing Transition
Base Operating Cost
Deltas to go to External Reg.
NRC Cost
DOE Cost

1445-1500

Break

1500- 1600

Discussion of Issues to date

1600 - 1630

Next day planned activities/coordination

1630

Adjourn

Thursday. August 27
0745 - 0800

Plans/coordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review) 766-H, Rm. 1040

0800 - 0945

Discussion of Draft Report

0945-1000

Break

1000 -1200

Continuation of Discussion on
Draft Report
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1200-1300

Lunch

1300-1445

External Regulation of RBOF
What to regulate
Who to regulate
Jurisdiction/interfaces
Authority to regulate
What regulatory vehicle

1445-1500

Break

1500 - 1530

Backfitting RBOF to meet NRC

1530- 1630

Waste Program/Hazardous Materials
On-site/Off-site shipments
Characterization

1630 -1700

Next day planned activities/coordination

1700

Adjourn

Friday. August 28
0745 - 0800

Plans/coordination for the day
(Continuation of Technical Reviews
as needed and Regulatory Matters
Review) 766-H, Rm. 1040

0800 - 0830

RBOF Organization

0830 - 0900

Year 2000 Compliance

0900 - 0945

Decontamination/Decommissioning

0945- 1000

Break

1000 -1130

Follow-up discussions on shared
"site-wide* risks and resources

1130-1200

Final wrap-up

1200

Adjourn
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STAKEHOLDER PROCESS
The stakeholder process identified and addressed local issues at the Receiving Basin for Offsite Fuels
(RBOF) using the following methods:
•

Identification of people or organizations interested in radiation safety issues at RBOF;

*

Notification of all interested people and organizations via FederalRegister notice, individually
addressed letters, Citizens Advisory Board (CAB) briefings, the placement of information in the SRS
Reading Room, and the issuance of press releases to provide information about the of the NRCIDOE
Pilot Program, and notification of a public meeting on the activities associated with the program;

*

Sponsorship of. a public meeting (June 25, 1998) to inform the stakeholders of the background
information pertaining to the regulation of certain DOE facilities, the work plan for the RBOF Pilot
Project, the activities of the pilot team, and public discussions of these matters;

*

Dissemination of background materials and comment forms for members of the public to submit
written comments;

*

Preparation of a summary, transcript of the meeting and ensuring that this information is available
via a Web Site and in the SRS Reading Room; and

*

Written responses to public concerns raised as a result of the meeting and the implementation of
appropriate suggestions.

The RBOF public meeting on the External Regulation Pilot Program was held June 25, 1998, at the City
Municipal Building, Aiken, South Carolina, at 6:30 p.m. Mr. Walter Schwink (Chief of Inspections)
represented the NRC and Mr. Charles E. Anderson (Director of Reactors and Spent Fuel Division, SRS)
represented DOE.
The public meeting was the focus for disseminating information to the public and providing an
explanation of how the public could comment on the desirability of external regulation of DOE facilities
and on the pilot project at RBOF. A court reporter prepared a transcript of the meeting and a facilitator
was used to keep the discussion relevant. The facilitator introduced the speakers and gave instructions
on the conduct of the meeting. Although the meeting was being transcribed, comments had to be
submitted in writing to be considered. Each speaker gave a summary of the purpose of the pilot project
and what activities would be carried out by each agency during the RBOF pilot. A copy of the draft
RBOF Work Plan and comment forms were distributed. Names and addresses of the two speakers were
also provided to the public. All relevant documents were placed on the NRC Web site and in the SRS
Reading Room.
The public was instructed to provide written comments on the RBOF Work plan to either Mr. Anderson
or Mr. Schwink before July 20, 1998. The public was also given the opportunity to comment on the
context of external regulation itself, including the desirability of external regulation by NRC or another
regulator and the means by which the public should be involved if RBOF is transitioned to external
regulation oversight. These comments were requested to be provided in writing by August 14, 1998.
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SYNOPSIS OF THE RBOF STAKEHOLDER MEETING
A public meeting was held from 6:30 to 8 P.M. on June 25, 1998, at the City Municipal Building, Aiken,
South Carolina. Extensive efforts were made to notify members of the public about the meeting,
including letters to individuals and organizations, a briefing to the CAB, a FederalRegister notice, and a
press release placed in the SRS public reading room.
Approximately 80 people attended, including members ofthe CAB, local public interest groups, DOE
employees, Westinghouse Savannah River Company employees, State representatives from South
Carolina and Georgia, as well as members of the pilot team. Media representatives were also present and
interviewed Mr. Anderson of DOE and Mr. Schwink ofNRC. A segment of this interview aired on a
local television station on June 25th. Background materials, including a copy of the RBOF draft work
plan and comment forms, were made available. Presentations were made by Mr. Anderson, DOE and
Mr. Schwink, NRC. The meeting was conducted by a facilitator and a transcript was prepared by a court
reporter. The meeting transcript is available on the NRC web site for external regulation, in the NRC
public document room, and in the SRS reading room.
The question and answer period lasted approximately 40 minutes. Questions covered a broad range of
subjects including the involvement of stakeholders in the preparation of the work plan, stakeholder
review of the draft report, type of information to be gathered during the pilot project, appropriate
regulatory mechanisms, and the involvement of the Agreement State (South Carolina) in the pilot
project.
A deadline of July 20, 1998, was set for written comments on the work plan. Written comments on other
aspects of external regulation of DOE facilities were requested by August 14, 1998.
As explained at the meeting, only comments submitted in writing were to be considered by the pilot
team. No written comments were received by either DOE or NRC regarding the RBOF work plan or
other aspects of external regulation of DOE facilities.
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SRS and RBOF Programs and Controls
The Safety Analysis Report (SAR) documents the safety authorization basis for managing the RBOF
activities in a way that poses no unacceptable radiological or chemical dangers to the offsite public, site
workers, or the environment.
The following are potential initiating events for environmental releases, and worker and public
exposures:
*

Fire

*

Explosion

*
*
*
*
*
*

Loss of confinement
Loss of containment
Direct radiological exposure
Nuclear criticality
External hazards
Natural phenomena (e.g., seismic, tornado, flood and wind)

The hazards and accident analyses presented in the SAR are the bases for the engineered and
administrative controls. These controls are used to prevent and control occurrences, and mitigate
consequences of normal and off-normal events, and potential accidents involving radiological and
chemical materials. Preventive and mitigating features were identified through the review of selected
facility procedures and historical safety documentation, through meetings with cognizant technical and
operational personnel, and by interviewing experienced and knowledgeable facility personnel. Design
and administrative features are included to prevent or mitigate these hazards.
The main prevention and mitigation features included in the safety basis include the passive fuel storage
racks and the water-filled basin systems. In addition to such passive design features, other important
features that are used to provide defense-in-depth include installed shielding, use of noncombustible
building materials, and concrete retaining curbs around chemical storage areas.
Administrative (human controls) defense-in-depth is also provided. Examples include training and
qualification requirements and use of facility-specific procedures. The SAR identifies and details all
administrative and engineered defense-in-depth measures for the facility, and specifically identifies
measures enforced by the Technical Safety Requirements (TSR).
The results of postulated events and accident scenarios are discussed in the SAR and presented in Table
F.l and graphically illustrated by Figure 3.1 in Section 3.1 of the main report. The consequence analysis
for both the natural phenomenon hazard (NPH) -induced and process-induced criticality events was
developed utilizing the 95% confidence methodology. These results have been compared to the
evaluation guidelines provided in WSRC Procedure Manual E7. Manual E7 evaluation guidelines are
conservative compared to DOE safety goals and radiological evaluation guidelines, and the highest risk
accident scenarios identified in the hazards analysis do not exceed WSRC's evaluation guidelines.

V

~

Chemical hazards at RBOF were addressed quantitatively in the RBOF Hazards Assessment Document,
Hazards Analysis, and SAR. These analyses indicated that chemical hazards present in RBOF may
affect facility workers, but do not present a risk to the offsite public and environment. The RBOF
Functional Classification Report, using the results of the SAR, identifies structures, systems, and
E-l
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components, as well as administrative controls, necessary to protect facility workers and the environment TV
from the chemical hazards present at RBOF.

Table E.1

RBOF Radiological Consequences and Frequencies

Accident

Onsite
Evaluation
Point @ 100m

Onsite
Evaluation
Point @ 640m

Maximally
Exposed Offsite
Individual

(rem)

(rem)

(rem)

4.9E+00

0.16

0.0033

0.00066

0.53

0.025

0.0033

0.72

3.4E+00

1.1 E-01

2.2E-03

2.6E-08

criticalit?

5.3E+00

2.5E-01

3.3E-02

2.8E-08

fuel breach

2.1E-01

6.5E-03

8.1E-04

3.6E-03

waste tank
breach

2.1 E-01 a

6.5E-03a

8.1 E-04a

3.4E+00

1.1E-01

2.2E-03

4.OE-05

5.3E+00
8.7E+00

2.5E-01
3.6E-01

3.3E-02
3.5E-02

3.9E-04

0.034
0.32
5.3

0.0011
0.01
0.25

0.00014
0.0013
0.033

0.00082
0.0025
0.0022

Process-Induced

Frequency
(events/yr)

Criticalityb

Fuel Rupture
NPH
(earthquake)

Total NPH
(earthquake)

NPH (high
winds)
criticality b
fuel breach
Total NPH
(high winds)

Resin fire
Resin explosion
Uncontrolled
chemical

.

reaction

a Radiological consequences do not include events with frequency of less than 1E06/yr.
b Radiological consequences provided by application of the 95% confidence
methodology.

E.1

Safety Analysis

This section describes the safety analysis performed for RBOF. A hazards analysis is the initial
analytical effort. It systematically presents an analysis of potential process-related, natural phenomena,
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and external hazards that can affect the public, site workers, and the environment due to single or
multiple failures. This analysis considers the potential for both equipment failure and human error.
The hazards analysis provides a thorough, predominantly qualitative evaluation of the spectrum ofrisks
to the public, site workers, and the environment due to accidents involving the hazards identified. It
consists of three basic analytical activities: hazard identification, hazard classification, and hazard
evaluation. DOE-STD-3009-94 requires that the hazards analysis comprehensively identify potential
events, event initiators, and the dominant scenarios; estimate their frequencies and consequences;
identify preventive and mitigative features; and present the results in a risk matrix. Gross estimates of
consequences and frequencies are performed in the hazards analysis such that attention is focused on
those scenarios that are of greatest concern (i.e., highest risk). The hazard evaluation methodology
represents the initial phase of accident analysis.
The hazards associated with RBOF are both radiological and chemical in nature. Because RBOF stores
radioactive and fissile materials in such quantities that a nuclear hazard potentially exists, the facility is
classified as a Nonreactor Nuclear Facility in accordance with DOE Order 5480.23.

E.1.1 Radiological and Toxicologic Hazards and Activities
Radiological Results
The radiological analysis involves an evaluation of the maximum radionuclide inventory in RBOF. The
comparison of RBOF radionuclide inventory to the threshold quantities set forth in DOE-STD-1027-92
and ANSIIANS-8.1-1983 demonstrated the following:
*

The actual inventories of some radionuclides (e.g., U-235, Pu-239) in the facility were greater than
their Hazard Category 2 threshold limits.

*

The sum of the ratios of the quantity of each radionuclide to the Hazard Category 2 threshold limit
was greater than 1.

Therefore, based upon the radiological inventory, RBOF is categorized as a Hazard Category 2 facility.
Chemical Results
The RBOF chemical inventory was based on the maximum chemical inventory. The following criteria
were used in the initial screening of this inventory to eliminate certain chemicals from further evaluation
in accordance with WSRC-MS-92-206:
*

Any chemical with a maximum quantity of less than 1 pound is excluded consistent with the
guidelines of 40 CFR 302 and 40 CFR 355.

*

Any substance, to the extent it is used for personal, family, or household purposes, or is present
in the same form and concentrations as a product packaged for distribution and use by the
general public, can be eliminated from being categorized as a hazardous chemical in accordance
with 40 CFR 355.20. This category would include such items as cleaners, paints, toners, diesel
fuel, and petroleum jelly.

*

The material is used in a laboratory setting, in laboratory-scale quantities. This category would
include buffer solutions, resin, glove dust, indicator solutions, and silica gel. The exclusion of
laboratory materials is consistent with 40 CFR 355.20, where the Environmental Protection
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Agency definition of "hazardous chemicals" specifically excludes "any substance to the extent it
is used in a research laboratory or a hospital or other medical facility under the direct supervision
of a technically qualified individual." "Laboratory" means a facility where "'laboratory use of
hazardous chemical" occurs. It is a workplace where relatively small quantities of hazardous
chemicals are used on a nonproduction basis. "Laboratory scale" means work with substances in
which the containers used for reactions, transfers, and other handling of substances are designed
to be easily and safely manipulated by one person. "Laboratory scale" excludes those
workplaces whose function is to produce commercial quantities of materials.
Oil is excluded from the definition of a hazardous material in accordance with DOE 5480.23.
*

After reviewing the material safety data sheet, a material is determined to be nonhazardous.

The remaining chemical inventory was compared to the Reportable Quantities (RQs) of 40 CFR 302.4,
the Threshold Planning Quantities (TPQs) of 40 CFR 355, and Threshold Quantities (TQs) of 29 CFR
1910.119. A hazard assessment was not required for any chemical that did not exceed the RQs, TPQs, or
TQs. Following the initial screening process, the chemicals were evaluated in accordance with the
criteria of WSRC-MS-92-206. The chemical inventories that exceeded the RQs, TPQs, or TQs included
50% sodium hydroxide, 50% nitric acid, ethylene glycol, and 30% sodium nitrite. Therefore, these
chemicals require a chemical hazards analysis to determine the potential consequences of an accidental
release. Due to the concerns associated with the mixing of sodium nitrite and nitric acid, the inventory of
sodium nitrite is limited to 900 gallons.
Emergency Response Planning Guidelines (ERPG), developed under the auspices of an American
Industrial Hygiene Association technical committee, are estimates of concentration ranges for specific
chemicals above which acute exposure would be expected to lead to adverse health effects of increasing
severity for ERPG-1, -2, and -3. The chemical hazards analysis determines the maximum offsite, onsite,
and local airborne concentrations resulting from a postulated release of the chemical inventory. In
addition, these maximum airborne concentrations are compared to the applicable criteria (ERPG-3 or
equivalent). A conservative analysis was performed for nitric acid, sodium hydroxide, and sodium nitrite
in which it was assumed that the inventory was released within a 15-minute period.
The chemical inventories that exceeded the ERPG-3 values at 30 meters were 50% nitric acid and

ethylene glycol. The chemical inventory that exceeded the ERPG-3 values at 100 meters was 50% nitric
acid. No chemicals exceeded the ERPG-3 values at the site boundary.
Based upon these results, it was concluded that the facility is categorized as a Hazard Category 2 facility,
as determined in accordance with WSRC-MS-92-206.

E.1.2 Internal and External Initiated Events
A hazard evaluation is performed in accordance with WSRC approved methodology. The majority of the
information required to perform the hazard evaluation was obtained through system-by-system reviews
of facility documentation, facility walkthroughs, and discussions with facility personnel. RBOF was
segmented into process areas, and each process was located within those process areas and analyzed
against event categories (E-1 through E-10), one at a time, postulating event scenarios for the applicable
hazardous energy sources and hazardous material sources. The identified event scenarios cover the
spectrum of possible events for a given hazard from small consequence events, for which existing
procedures or equipment is acknowledged to provide adequate protection, to reasonable worst-case
conditions, in terms of both event frequency and consequence magnitude.
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The results of these activities are documented in the SAR, which identifies all events applicable to RBOF
and provides the results of a hazard evaluation (risk rank) of each event.
This evaluation process resulted in the identification of 136 potential events for the MOI and onsite
worker involving hazards and/or hazardous materials that were evaluated. The risk rank for each
postulated event is determined by locating the event on the risk matrix (Table 2), based upon the
consequence level and frequency level of the event.

Table 2

Risk Matrix: Consequence Versus Frequency Guidelines
Consequence Level

Frequency Level
Negligible
Anticipated
p > 102
Unlikely
10 2 ŽPp>104

Moderate

Low

High

10

7

4

1

11

8

5

2

104 a p a 106

12

9

6

3

Beyond Extremely
Unlikely

13

13

13

13

Extremely Unlikely

10.6 < p

The consequence level is defined as follows:
High:
Considerable onsite and offsite impact on people or the environs.
Low:

Minor onsite and negligible offsite impact on people or the environs.

Negligible:

Negligible onsite and offsite impact on people or the environs.

None of the 136 events identified have a risk rank of 1 or 2. Six of the 136 potential events had a risk
rank of 4 and required further quantitative analysis. Forty-seven events with a risk rank of 3, 5, or 7
required a bounding analysis for each event type. Forty-six events with a risk rank of 6 or 8 through 13
required no further analysis. Thirty-five events involve standard industrial hazards and received a risk
ranking but were not considered for further analysis in accordance with DOE-STD-3009-94. In addition,
NPH events that did not result in the release ofradiological or hazardous material outside of the facility
did not require further evaluation.
A comparison between the event categories in the hazard evaluation tables and the event categories of
WSRC Procedure Manual I IQ was performed. The results of this review ensured that each of the events
was evaluated to determine that all applicable NPH events, externally induced events, and
process-related events were covered in accordance with the guidance of WSRC-TR-94-0466.
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EVENTS
The first step in the hazard evaluation process is to identify events that could result from the facility
hazards. Hazardous energy sources, hazardous material sources, and their locations are evaluated to
develop a complete list of potential events. The events are then included in the hazard evaluation tables.
These tables include an event number and a postulated event description. The event number is simply a
method for identifying each event. The event categories and corresponding codes used in the hazard
evaluation tables are as follows:
Cod
E-l
E-2
E-3
E-4
E-5
E-6
E-7
E-8
E-9
E-10

Event Categories
Fire/Explosion
Loss of Containment
Loss of Confinement
Injury to Workers
Criticality
Interfaces
Waste Disposal
Maintenance
Extrinsic Hazards
Natural Phenomena

Each process was then located within the process areas and was analyzed against the event categories
(E-l through E-10), one at a time, postulating event scenarios for the applicable hazardous energy
sources and hazardous material sources. The identified event scenarios cover the spectrum of possible
events for a given hazard from small consequence events, for which existing procedures or equipment is
acknowledged to provide adequate protection, to reasonable worst-case conditions, in terms ofboth event
frequency and consequence magnitude.
The postulated event description includes information concerning the type of event, location, system,
interfaces with other systems, equipment, and operation characteristics that are involved in the event.
This information is provided in the hazard evaluation tables to clearly define the scenario that is being
evaluated.

E.1.3 Engineered and Human Controls
The influence of human factors on the safety analysis for RBOF was examined. RBOF operations
involve manual material handling as would occur in a warehouse, with the added complexity that most
material must be handled under water. Operators move material, in this case usually irradiated nuclear
fuel, from trucks or railroad transport to storage locations. The nuclear fuel may be in the form of
individual fuel assemblies or groups of fuel assemblies, or it may be contained in transport casks,
depending on the particular step in the storage process. In the process of storing the nuclear fuel,
operators perform administrative inventory duties and may also perform repackaging activities. Human
actions are relied on for certain controls and operations that affect the safety of the facility. Human
actions affecting safety are those associated with monitoring facility parameters that are initial conditions
of the Safety Analysis Report (SAR); controlling irradiated fissile nuclear material type, amount, and
location; and responding to criticality alarms for prompt evacuation.
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Safety-Class Structures, Systems, and Components (SSCs)
Safety-Class SSCs
Fuel Basin and Canal System.
Basin Water Level Indicator.
Safety-Class SSCs
Storage Racks and Associated
Hardware.
Fuel Basin and Canal System.
Basin Water Level Indicator.
Shielding.
Onsite Casks.
RRFC Skirt
Nuclear Incident Monitor System.
Crane Limit Switch System.
Building 244-H Structure.
Nitric Acid Tank.
Berm at Chemical Pad No. 2.
Sodium Nitrite Tank.
Sodium Nitrite Hold Tank.

'>

Remote Alarms
Fuel transport and storage
equipment specified to maintain safe
fuel configurations (fuel bundles,
buckets and bucket inserts, test
tubes, cans, and blocking devices).

Accident / Rationale
Earthquakes, straight winds, tornadoes, and criticality
events.
Normal conditions.
Accident / Rationale
Earthquakes, straight winds, tornadoes, criticality events, and
normal operating conditions.
Earthquakes, straight winds, tornadoes, criticality events, and
normal operating conditions.
Earthquakes, straight winds, tornadoes, criticality events,
normal operating conditions and certain cask drop events.
Criticality and radiological releases, and normal operations.
Releases from the cask, in-cask criticalities.
Criticality event.
During event involving potential radiation exposure.
Criticality or fuel rupture initiated by crane dropping load
into fuel basin.
Earthquake, straight winds, tornadoes, and criticalities.
Nitric acid spills, earthquake, straight winds, and tornadoes.
Sodium nitrite spill caused by any credible mechanism.
Sodium nitrite spills, earthquake, straight winds, and
tornadoes.
Sodium nitrite spills, earthquake, straight winds, and
tornadoes.
FD system leaks with or without NIM power failure
Criticality events and normal operating conditions.

E.1.4 Technical Safety Requirements (TSR)
The TSR selections for RBOF were based upon events analyzed in the hazards and accident analysis
(SAR Chapter 3). The events or accidents analyzed met the following criteria:
*

Hazards analysis events that were screened positive in the defense-in-depth evaluation of the
Functional Classification Report (affecting worker, public and enviromnent)

*

Accident analysis events that resulted in the release of radiological or toxicological material
exceeding the offsite risk guidelines (affecting public safety)

*

Accident analysis events that resulted in inadvertent criticality

0

Accident analysis events that would otherwise meet criterion b or c if not for an initial
assumption (i.e., initial conditions or operability of an SSC) that affects either the prevention or
mitigation of the event
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Limiting Conditions of Operations And Surveillance Requirements are provided in the TSRs that address
the required operability of the following items:
3/4.1.1

RBOF Basin Water Level

3/4.1.2

RBOF Basin Water Activity

3/4.1.3

Not Applicable

3/4.1.4

Criticality Control Requirements

3/4.1.5

Not Applicable

3/4.1.6

Cask/Fuel Receiving Requirements

3/4.1.7

SRS 70-Ton Cask Shipping Requirements

3/4.2.1

Nuclear Incident Monitors

3/4.2.2

Remote 244-H General Alarm

3/4.2.3

Remote NIM Alarm

3/4.3.1

Chemical Pad #1 Drainage System

3/4.5.1

RBOF 100-Ton Crane

TSR Administrative Controls relied upon to ensure safety risks are acceptable include:
5.1

Responsibility

5.2

Organization

5.3

Staff Training and Qualification

5A

Response Plans

5.5

Reviews and Assessments

5.6

TSR and TSR Bases Control

5.7

Procedures, Programs, and Manuals

5.8

Reporting Requirements

5.9

Record Retention

TSR controlled Design Features are "those features not covered elsewhere in the TSR that, if altered or
modified, would have a significant effect on safety." The three areas required to be addressed by DOE
Order 5480.22 are vital passive components, configuration and physical arrangement, and materials.
Chapters 2 and 4 of the SAR provide details on the design features and their safety function. Design
features of specific concern for the TSR are the following:
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Fuel basins and canal system

*

Basin water level indicator

*

Fuel storage racks and associated hardware

*

Research reactor fuel counter safety skirt

*

Shielding (Basin walls and control room concrete wall)

*

SRS 70-ton casks

*

Building 244-H

*

Berm at Chemical pad No. 2

*

Nitric acid tank

*

Sodium nitrite tank

*

Sodium nitrite hold tank

*

Fuel transfer and storage equipment (i.e., bundles, buckets, bucket inserts, and blocking devices)

E.2

Safety and Safeguards of Special Nuclear Material (SNM)

Wackenhut Security, Inc. (WSI) provides security for the RBOF facility, which is located in the 200-H
Area limited area. Appropriate controls are in place to guard against internally and externally initiated
risks of loss, diversion, and theft. As defined by DOE Orders, RBOF is a category El[ facility. An
appropriate MC&A Plan and Physical Protection Plan are in place as required. The quantity, type, form,
location, and use of authorized special nuclear material (SNM) are evaluated and controlled in
accordance with DOE Order requirements by use of site level administrative procedures and facility
procedures. Personnel associated with SNM are trained for the functions they perform and hold
appropriate security clearances. Prior to taking custody of SNM at the facility, these risks and the
associated controls for the material are the responsibility of the shipper and the reactor site providing the
fuel. Potential risks associated with fixed site and transportation safeguards have been evaluated and are
generally documented in site level procedures. Facility specific evaluations and implementation
strategies are documented in the Facility Vulnerability Assessment (VA), the Facility Description and
Operations Plan (FDOP), and the material control and accountability (MC&A) Implementation Plan.
The engineered and human controls relied on to make safeguards risks acceptable for normal, offnormal, and accident conditions are evaluated in the vulnerability assessment performed for the facility.
Risks of radiological sabotage have been reviewed for RBOF, and are not considered a threat.
Toxicological sabotage was also reviewed in the FDOP and appropriate controls are in place.

E.3

K..>

Security of Classified and Sensitive Materials and Information

RBOF controls classified and sensitive material in accordance with DOE Order requirements. Facility
personnel are trained in the requirements of handling, storage, and disclosure of classified/sensitive
information. There is a minimal amount of classified material at the RBOF Facility. Material is handled,
stored, and used in accordance with company level procedures. Proper security clearance and a need to
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know are required to access classified material. Classified material is not feft unattended and is placed in
a secured repository when not in use. Access to sensitive material also requires a need to know,
however, a security clearance may not be required. Sensitive material is controlled in accordance with
company level procedures. Sensitive material is not left unsecured, where casual access may be obtained.

Availability and Reliability of Controls for Control Safety, Safeguards and
Security Risks

E.4

WSI also has monitoring capability of the facility. Monitoring equipment is maintained by Digital
Control System, a shared site resource. When equipment is not operational, compensatory measures are
put in place in accordance with procedures.

E.4.1 Configuration Control
The Spent Fuel Storage Division (SFSD) Engineering organization is the cognizant technical function
and design authority for the division, which includes RBOF. The design authority uses WSRC
Procedure Manuals E7 and ElI as design authority guidance documents. WSRC Procedure Manual R5.1
provides additional implemention procedures for the design authority. The SFSD QA organization
provides the required QA reviews of design activities in accordance with WSRC Procedure Manual R8. 1.

E.4.1.1

"As-Exists" vs. "Operations Authorization Basis"

The as-exists field condition vs. operations authorization basis has been verified for all active
components. The passive components meet the design requirements specified, or they are treated as
nonconformances. Expected departures from assumed conditions are minimal to non-existent. If a
departure is identified, it is processed as "new information", and then through the potential inadequacy in
the safety basis process. The unreviewed safety question determination process (DOE 5480.21 is the
DOE equivalent of 10 CFR 50.59) is also initiated during this evaluation.

E.4.1.2

Control of Modifications to "Baseline" Risk

A Configuration Control Program, as described in WSRC Procedure Manual E7 is established to do the
following:
*

Identify and document the technical baseline of safety-related SSCs and computer software
Ensure that changes to the technical baseline are properly developed, assessed, approved, issued,
and implemented through the use of the following:
-

Design control

-

Software control

-

Technical review and approval process, including performance of an unreviewed safety
question screening/evaluation and review of environmental documentation

-

Document control

-

Verification and acceptance process

-

Compliance auditing
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Maintain a system for recording, safeguarding, and indicating the status of technical baseline
documentation

E.4.2

Surveillance Testing, Calibration and Maintenance

E.4.2.1

In-Service Surveillance Program

G-SAR-G-00001 is the Savannah River Site Generic Safety Analysis Report (SAR). WSRC prepared the
Generic SAR in accordance with the guidance provided in the DOE Order 5480.23 and DOE-STD-300994. The purpose of the Generic SAR is to present information that is common to the Savannah River
Site (SRS), including information on site characteristics and top-level safety programs (e.g. criticality
safety, operational safety and emergency preparedness) applicable to all facilities and support
organizations. The Generic SAR is intended to complement the facility-specific authorization basis
documents.
Section 10.4 of the Generic SAR discusses the WSRC requirements for in-service surveillance,
testing, and facility inspections. Section 10.5 discusses the implementation of DOE requirements
for conduct of maintenance.
Surveillance and testing requirements for the RBOF facility are identified, performed, and controlled as
specified in the TSR and 1600 series procedures for the facility. These documents provide guidelines to
establish, schedule, implement, and track the RBOF facility surveillance test program and identify
associated responsibilities, frequencies, notifications, reports, and records. The RBOF 1600 series
procedures establish and maintain a computerized database for scheduling and tracking surveillance
tests.
E.4.2.2 Provisions for Testing and Calibrations
Section 10.4.1 of the Generic SAR discusses the following:
*

WSRC provisions for adequate surveillance tests and test equipment calibration to ensure
equipment operation within safe limits

*

Recommended frequency of surveillance tests

*

Guidelines on planning

*

Performance and documentation of surveillance tests

The RBOF TSR specifies surveillance requirements, including surveillance frequencies, for safety-class
and safety-significant SSCs. Chapter 4 identifies the safety-class and safety-significant SSCs for the
facility. Chapter 5 discusses the TSR and associated surveillance requirements.
E.4.2.3 Maintenance Program
Section 10.5 of the Generic SAR describes the WSRC requirements for the site maintenance program
required by DOE 4330.4B, which establishes guidelines for the conduct of maintenance at DOE nuclear
facilities. The maintenance implementation plan for SFSD is required by the Order to address each of
the DOE guidelines, includes the RBOF facility and discusses the application of the graded approach by
which the SFSD maintenance program is brought to the level of the Order.
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As indicated in the Generic SAR, WSRC Procedure Manual lY provides uniform maintenance policies,
requirements, and procedures, as well as division-specific addenda, to implement the requirements of
DOE Order 4330.4B. SFSD, which includes the RBOF facility, satisfies those elements of the site
maintenance program that are completed. For those elements of the site maintenance program that are
not yet completed, SFSD conducts maintenance activities in accordance with division-level procedures.
For certain program elements, even after the associated Manual Y procedures are completed, SFSD
may continue to use division-level procedures; however, in those instances, the division-level procedures
will be at least as restrictive as the associated Manual Y requirements.
Security system testing is addressed in the WSRC 7Q8 Manual, procedure 7Q8-PAP-001, Rev. 3. This
procedure applies to the Security Section responsible for Performance Testing of Safeguards and
Security programs, systems, and operations of applicable WSRC facilities in accordance with the
specific DOE directives.
Security risks are addressed in the WSRC 7Q Manual, Procedure 205 - "Vulnerability Assessment and
Master S&S Agreement Development." This procedure provides procedural guidance for the conduct of
Vulnerability Assessments and Master Safeguards and Security Agreements to support requirements for
protection against theft or diversion of SNM, industrial sabotage and radiological/toxicological sabotage.
E.4.3 Human Safety Performance and Culture
WSRC, in accordance with DOE 5480.19, establishes and maintains a Conduct of Operations Program to
enhance the operation of its facilities at SRS. The site Conduct of Operations Program is implemented
through WSRC Procedure Manual 2S.
Facility Staff
The Facility Staff organization shall be as follows:
a. Facility Minimum Shift Crew composition is identified by function for the three modes of
Operation, Standby, and Shutdown.
Administrative procedures are developed and implemented to limit the working hours of the Facility
Staff who perform safety related functions (e.g., personnel required to meet the Minimum Shift Crew
composition). Adequate shift coverage is maintained without the routine, heavy use of overtime.
Staff Training and Qualification
An initial training and retraining program for Supervisors, Operators, and Fuel Handling Supervisors
shall be established and maintained. The training program includes requirements for the qualification of
Supervisors and Operators; and certification of the Fuel Handling Supervisors. For appropriate
designated positions, training includes familiarization with relevant industry operational experience.
Initial and continuing training of Supervisors, Operators, and Fuel Handling Supervisors are carried out
by formal classroom instruction, computer assisted instruction, and on-the-job training. Requirements
for Initial Qualification/Certification and Requalification/Recertification are delineated in the applicable
position specific Training/Qualification Program Descriptions.
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Performance-based training as defined in the Westinghouse Savannah River Company (WSRC) 4B
Training and Qualification Manual is used for the design and implementation of training. Continuing
training is based on the systems in service and by generic training requirements such as Radiation
Worker Training, General Employee Traning, administrative programs, and safety programs. This
training is scheduled periodically based on individual job duties.
E.4.4 Procurement and Control of Services, Information and Safety Significant
Systems, Structures, and Components
The WSRC QA Program is implemented within the SFSDon a graded basis as described in WSRC-l-01,
WSRC Procedure Manual IQ, and WSRC-R P-92-225. The documents delineate the requirements for
the following topics:
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*

Organization
Design Control
Instructions, Procedures, and Drawings
Control of Purchased Items and Services
Control of Processes
Test Control
Packaging, Handling, Shipping and Storage
Control of Nonconforming Items and Activities
QA Records
Quality Improvement
Environmental QA
QA Program
Procurement document control
Document control
Identification and control of items
Inspection
Control of measuring and test equipment
Inspection, test, and operating status
Corrective action system
Audits
Software QA

These topics are implemented through the WSRC Procedure Manual Q.
E.4.5 Independent Assessments and Audits
Oversight activities for the RBOF facility consist of the line self-assessments and independent
assessments that make up the SRS Oversight Program. Chapters 14 and 17 of the Generic SAR provide
additional information concerning the SRS Oversight Program.

"\-'

Line self-assessments for the RBOF facility are the responsibility of the Basin Facility Manager. The
RBOF Operations Safety Committee (RBOSC), established in accordance with requirements in WSRC
Procedure Manual RD-I, advises the Basin Facility Manager on all matters affecting the operation and
safety of the RBOF facility. The RBOSC functions as the Facility Operations Safety Committee as
discussed in Section 17.4.1 of the Generic SAR.
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The independent assessments for the RBOF facility are performed by engineering, safety, and operations
evaluation boards that are described in Section 17.4.1 of the Generic SAR

\J

The 7Q Security Manual, Procedure 101, "Security Programs" describes the types of surveys, inspections
and assessments within the program. The survey, inspection, and assessment programs encompass onsite
examinations of the S&S measures, implemented for the protection of DOE S&S facilities, activities, and
interests. S&S surveys provide inspection and assessment of adequacy and effectiveness, and are
conducted by DOE-SR, DOE-HQs, and WSRC personnel to ensure compliance with the requirements of
the DOE orders and related S&S directives.
Assessments are covered in the WSRC 7Q Security Manual, Procedure 208, "Security Self
Assessments." This manual describes the classification (Class "A", Class "B", etc...) and the frequency
by which each area will be assessed. WSRC Security Subject Matter Experts perform the assessments.
The Security Services Manager ensures that all findings are reviewed to determine potential risk and
vulnerability. Security Services is responsible for coordinating corrective actions with Facility
Managers, implementing corrective actions for security findings and managing the information on the
status of findings.
E.4.6 Lessons Learned on Incidents and Accidents
Section 17.4.1.5 of the Generic SAR discusses the SRS Lessons Learned Program. SFSD implements
the SRS Lessons Learned Program based on internal and external operating experience, in accordance
with Management Policy (MP) 4.19 of WSRC-l-01 and Management Requirement and Procedure
(MRP) 4.14 of WSRC Procedure Manual B.
The WSRC 7Q Security Manual, Procedure 212, "Security Systems and Facilities Occurrence
Reporting," establishes the WSRC requirements for security systems and facilities occurrence reporting.
The Facility Manager takes any necessary immediate corrective actions and reports the occurrence to the
Safeguards and Security Department Site Item Reportability and Issue Management (SIRIM) reporting
official. The occurrence is classified and reported in the site SIRIM system. Security Services personnel
are involved in the occurrence investigations and in the development of corrective actions required to
resolve the occurrence. Lessons Learned from Occurrence Reports are passed on to the Division Lessons
Learned Coordinators (DLLCs) who may (depending on applicability) transmit them to the Site Lessons
Learned Coordinator (SLLC) for final determination and possible dissemination as defined in Procedure
Manual IB, MRP 4.14, "Lessons Learned Program." Typical sources of Lessons Learned information
which may be disseminated to the DLLCs are as follows: Emergency and Unusual Occurrence reports
(all DOE facilities), Division specific WSRC Occurrence reports, NRC Bulletins, Information Sources,
Generic Letters, and INPO Nuclear Network Information Items.
In addition to designating a DLLC, the Division Vice Presidents are responsible for ensuring the
evaluation of potential site-wide Lessons Learned concerns referred to them by the SLLC, and providing
the necessary resources to address appropriate corrective actions.
E.4.7 Corrective Actions and Backlog Control
The SFSD maintains a corrective action database, Master Tracking System (MTS) which tracks a variety
of source documents and their associated corrective actions (e.g. Critiques, DOE Findings, FEB
Findings, NCRs, etc....). A weekly performance indicator is reviewed by management during the SFSD
schedule meeting. The performance indicator is sorted by the responsible department/manager with
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emphasis on backlog (past due) and actions due within 30 days. This review assists management
in making decisions associated with prioritization and resource allocation. The data also provides
trending information which indicates the performance of the Division and the individual Departments
(Ops., Engr., Maint., Quality) in completing their corrective actions and/or reducing their corrective
action backlog.

{special

The WSRC 7Q Security Manual, Procedure 101, "Security Programs," discusses the process for
resolving findings identified during security surveys, inspections and assessments. Security selfassessments, surveys, and inspections may result in the identification of findings in the S&S program at
the facility. WSRC management must ensure that the findings from these reviews are documented
properly, monitored, and resolved in a timely manner. The Safeguards and Security Department (SSD)
maintains information management systems on all safeguards and security related findings resulting
from assessments, surveys, and inspections at the SRS. Information on findings is entered, corrective
actions are tracked, estimated completion dates are identified, and completed corrective actions are
verified by SSD prior to closure, to ensure compliance with the requirement.
E.4.8 Reports and Record Keeping
As described in Section 14.5 of the Generic SAR, WSRC Procedure Manual IQ defines the
responsibilities and requirements for the following activities relating to documents designated as QA
records at SRS:
*

Generation

*

Identification

*

Validation

*

Receipt

*
*

Indexing
Storage

*

Preservation

*

Retrieval

*

Correction

*

Disposition

QA records are maintained to furnish documentation for the verification of activities and items affecting
quality. WSRC Procedure Manual Q specifies site-level records retention requirements. SFSD records
retention requirements that are specified in WSRC Procedure Manual RD-I and satisfy Manual IQ
requirements.
Safeguards and security records are maintained and retained in accordance with Procedure Manual IQ,
Quality Assurance Manual, QAP 17-1, "Quality Assurance Records Management."
E.4.9 Performance Indicators

K< ./

The key elements in the safety program are the strength and consistency of SRS management support
and involvement. It is the policy of SRS management that protection of worker, public and environment
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is more important than production, quality, or costs. The commitment of SRS management to the
principles of safety is demonstrated by the following:
*

Management's comprehensive understanding of site progress and safety enhancement
problems
* Implementation of administrative programs and procedures, in conjunction with area design,
to ensure that safety is maintained to the highest extent practical in conformance with DOE
5480.23

*

Management's assignment of high priority to notification and procedural changes that
enhance facility safety

*

Management's review and approval of realistic and measurable safety goals that ensure a full
commitment to safety principles
Monitoring by SRS managers and supervisors of monthly progress towards the safety goals

*
*

Establishment of a training program to educate employees on safety procedures and practices
that emphasizes compliance as a condition of employment

The safety program consists of guidelines, management and worker philosophies, practices, instructions,
and procedures to administer controls of site personnel activities, work practices, and records.
The WSRC 7Q, Security Manual, Procedure 101, "Security Programs," defines the Performance
Assurance Program (PAP). The PAP establishes the requirements and responsibilities to confirm the
ability of an implemented and operating system element or total system to meet an established
requirement. The PAP identifies critical and non-critical protection elements, conducts performance
testing to ensure security features function as designed, and provides reports and findings to ensure
deficiencies are noted and tracked until completion.
Additionally, the Savannah River Operations Office-DOE Security Survey, which is performed for
specific Areas annually, establishes a pass-fail indicator. The Security Services Section is responsible
for maintaining an Information Management System which includes Deficiency Risk Assessment,
Causal Analysis, Trends Analysis, Validation, and a Performance Indicators program for S&S findings
identified by DOE-SR and Department of Energy Headquarters (DOE HQs).
References:

Contingency Plan Documentation (10 CFR 73.45(g)(2) and 73.46(h)(1)); Local
Law Enforcement Agency Liaison (10 CFR 73.46(h)(2)); Tactical Response
Force (10 CFR 73.46(h)(3)); Response Procedures (10 CFR 73A5(g)(1) and
73.46(h)(4)); Use of Force (10 CFR 73.46(h)(5)); Protected Area Alarm
Assessment (10 CFR 73.46(hX6); Unoccupied Vault and Material Access Area
Alarm Assessment (10 CFR 73A6(h)(7)); Unoccupied Material Access Area
(Alloyed/Encapsulated Strategic Special Nuclear Material) Alarm Assessment
(10 CFR 73.46(h)(8)); Records (10 CFR 73.46(h)(1) and (2)
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SRSIRBOF Pilot Assessment Focus Areas
F.1

Introduction and Summary

The on-site assessment was to determine whether 1)RBOF risks are controlled to levels and in a manner
acceptable to the NRC and 2) risk controls are maintained available and reliable in a manner acceptable
to the NRC. In this regard, assessments at RBOF focused on dominant safety, safeguards, and security
risks, engineered and human controls to make risks acceptable, and the availability and reliability of the
risk controls. During a two week period, each NRC subject area inspector was on site roughly 2 days for
each subject area. Those findings that have significant bearing on the purpose of the RBOF Pilot follow.
In summary, NRC inspectors found that RBOF (as it currently exists and operates) controls risks to the
workers, public and environment in a manner that satisfies NRC regulatory requirements. Specifically,
RBOF "as-exists" facilities, activities, staffing and documentation, which are necessary for control of
safety related risks, satisfy NRC requirements for licensing under the currently effective and Draft 10
CFR Part 70. (Most of the reactor fuel at RBOF was previously regulated by the NRC under Part 70
requirements for safety, safeguards and security.) In transitioning to NRC regulatory oversight, RBOF
would not be required to change existing safety related facilities activities, staffing or documentation.
Similarly, no changes would be required in RBOF security and safeguards except for material control
and accounting (MC&A) for strategic quantifies of special nuclear material (SNM). RBOF MC&A was
found to not satisfy NRC 10 CFR Part 74 requirements for detection of SNM loss, diversion or theft.
However, DOE has ongoing MC&A improvements which potentially could satisfy NRC requirements.
If such improvements are implemented in an acceptable manner at RBOF, MC&A changes would not be
required to transition RBOF to NRC regulation.
Inspection findings according to subject area, e.g., nuclear criticality safety, radiation protection, etc., are
discussed after the facility description.

F.2

Facility Description

RBOF facilities, activities, staffing and documentation relied on for safety, safeguards and security are
described according to subject area in Appendix F and therefore are not duplicated here. Except for fuel
movement and ALARA safety considerations, RBOF is a passively safe facility requiring only passive
engineered controls to prevent accidents. For example, RBOF is not staffed at nights and from 7pm
Thursday until 7am Monday. Further, utilities are not necessary to prevent accidents. Fuel movement
requires active engineered and human controls for safety. In the context of fuel movement and
comporting logistical support, RBOF is not a "stand alone" facility and therefore requires involvement of
SR site-wide programs. In this regard, RBOF shares a myriad of functions with other site facilities and
activities at the SRS. Also, RBOF is very closely located to other nuclear facilities and activities within
H-Area, including defense facilities and activities. It is predominately dependent upon a variety of site
wide risk controls (programs, hardware, personnel, documentation). This is referred to as the "shared
site" issue.
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F.3

Nuclear Criticality Safety (NCS) Program

F.3.1

Scope

The Westinghouse Savannah River Company (WSRC), Spent Fuel Storage Division (SFSD), document
WSRC-IM-95-69 rev 12, Nuclear Facility Authorization Basis Manual, specifies the documents
containing nuclear safety requirements with which RBOF must comply. WSRC-SA- II rev 0, RBOF
Safety Evaluation Report (SER), is the RBOF approved authorization basis. Both the NCS requirements
in the SAR, and the actual Nuclear Criticality Safety Program as implemented at RBOF were reviewed
against acceptance criteria in Chapter 5 of the draft NRC Standard Review Plan for the Review of a
License Application for a Fuel Cycle Facility (NRC SRP). Although this SRP has not been approved by
the Commission, in essence its requirements represent current agency review and acceptance practice
based on the current 10 CFR 70 and ANSI/ANS guidance. Specific areas of review were the
organizational structure, administrative practices of the NCS function, commitments to NCS technical
requirements, and implementation of NCS technical requirements. NCS technical requirements for
RBOF consist of written procedures to be followed during operations. Therefore, the review primarily
focuses on NCS review related operating procedures, training qualifications in these procedures, and
staffing with qualified personnel. Implementation of a few hardware NCS safety related requirements
were also examined, including existence and placement of criticality alarm detection modules.

F.3.2

Observations and Findings

Organization, Management, and Oversight
The organization of WSRC/SFSD and of RBOF were reviewed. The RBOF SAR clearly explains the
organizational relationships and assigned responsibilities for Nuclear Criticality Safety. RBOF is part of
the Spent Fuel Storage Division of WSRC and the Vice President in charge of this Division has overall
safety responsibility for RBOF. Under SFSD, the Basin Facilities Manager has direct operational
management responsibility for RBOF including NCS requirements. He is responsible for providing and
training personnel and for development of operating procedures complying with NCS requirements.
Independent of the RBOF management, but under SFSD, the Regulatory Programs Manager has
responsibility for assuring compliance with DOE and WSRC requirements for NCS analysis and related
programs. Nuclear criticality safety analysis support is provided through this manager to RBOF by the
CRT Section of the Projects, Engineering and Construction Division (PECD). The CRT thus performs
the technical criticality safety function of USQD's and NCSE's. The RBOF Basin Facility Manager is
responsible for implementing the NCS safety related requirements. The CRT is often supplemented by
personnel from Westinghouse Safety Management Solutions.
Oversight in the form of reviews and audits of RBOF NCS is provided by the ESH & QA Division of
WSRC and by the RBOF Safety Review Committee under the site-wide Nuclear Safety Review
Committee.
Information on the management and oversight functions for RBOF were obtained by interviewing the
SFSD Regulatory Compliance Manager, the RBOF Operations Manager, and from the RBOF SAR. The
NCS organizational structure, as described in the SAR, has an acceptable delineation of the requisite
responsibilities and shows adequate independence of both the NCS function and the QA function from
the line operational management to meet the NRC requirements.
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NCS Administrative Practices
WSRC has issued the policy document WSRC-I-0I containing Management Policy 4.5, which
establishes a Nuclear Criticality Safety program implementing DOE Order 5480.24. WSRC is
developing an implementation plan for DOE Order 420.1, the successor to 5480.24. Both orders
are based on the ANSI/ANS Series 8 industry consensus standard for NCS. The NRC Division 3
Regulatory Guides endorse these same standards as the basis for an acceptable NCS program.
The basic administrative elements of the RBOF NCS program were examined as existing in NCSE's,
validation reports, and procedures manuals. The basic element of an NCS program conforming to
ANSI/ANS Standard 8.1 and 8.19 is that each process containing fissionable material receive a formal
evaluation by qualified NCS engineers to show that all operations will be subcritical for normal and
credible abnormal conditions. This requirement is met by RBOF. In fact, as a matter of practice, each
incoming fuel shipment to RBOF is regarded as an Unresolved Safety Question requiring that a formal
USQ Determination be made regarding the correct Criticality Safety Limits (CSL) and procedures to be
followed in storing it at RBOF. As part of this USQD a Nuclear Criticality Safety Evaluation is
performed by CRT or WSMS to determine the loading of fuel element pieces in storage containers and
their placement in the existing pool storage racks. Requirements and CSL's determined by the
USQD/NCSE are then implemented by Nuclear Safety Data Sheets at RBOF. All fuel handling
operations at RBOF are carried out under written operating procedures that must be approved as
conforming to these NSDS's. An inspection was conducted of the sequence of documents leading to
written safety operating procedures and found to be more than adequate. The implementation of these
procedures was checked by examining actual operating procedure checkoff sheets, records of past
operations, and by interviewing the shift supervisor on duty that day. All was found to be in compliance
and adequate for safety.
The management and oversight requirements of Order 420.1, as stated in ANSI/ANS 8.19, were
inspected and are reported above. The RBOF NCS training was also examined. The program as
described in the SAR provides for adequate NCS training for all RBOF personnel, and fuel handling
safety training for fuel handlers. Handlers are required to have completed refresher training within an
acceptable period and are required to have conducted sufficient actual fuel handling within the past
quarter to remain qualified. The training record for a handler on duty that day were checked, and it was
found to be in full compliance with the requirements.
All NCS computer codes and data used for RBOF are required to be validated, approved, and under
configuration management. Validation must be done in accordance with ANSIANS 8.1. A small
number of validation reports were examined to confirm compliance with this requirement. Validation
methods of the cases examined were found to be in compliance, in principle, with current NRC
interpretation of these standards. Implementation of configuration control for NCS codes was not
inspected.

NCS Technical Analysis Practices
RBOF commits to double contingency for all SNM operations. A Probabilistic Safety Analysis has been
conducted for RBOF using standard process hazard analysis techniques and has identified a list of
normal and credible abnormal events. This list was examined and appeared to cover all reasonable
contingencies for such a facility including external events, such as earthquakes.
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NCSE's were reviewed for a number of RBOF operations and found to have incorporated acceptably
conservative subcritical margins as CSL's. In fact, CSL's at RBOF are very conservative in that fuel is
assumed to be fresh, without irradiation, while actually most fuel at RBOF has some degree of
irradiation. That is, no irridiation credit is taken. Fuel is analyzed by assuming that adjacent fuel is the
most reactive that could be stored in adjacent locations, rather than the actual current contents. Fuel
storage racks in RBOF allow for some shifting of stored containers. NCS analysis is performed to assess
the maximum reactivity effect of such "tilting" and other dimensional tolerances. Other similarly
conservative assumptions are used and are well documented. Thus the NCSE's are found by the NRC
staff to be acceptably safe and in conformance with NRC requirements.
Several validation reports for computer codes and data were reviewed and found to establish adequate
subcritical margins for the codes using statistical methods developed under NRC. Areas of applicability
of the validation studies were explicitly stated and were acceptable for the SNM processes covered.

Integrated Safety Analysis and Nuclear Criticality Safety
The draft NRC SRP provides that criticality accidents be considered during the performance of an
Integrated Safety Analysis (ISA). WSRC Spent Fuel Storage Division performed a probabilistic safety
analysis (PSA) for the RBOF facility operations. This PSA is documented as Chapter 3 of the RBOF
SAR. The PSA is performed and documented using methods and personnel qualifications acceptable to
the NRC. In particular, criticality safety accident identification was performed for RBOF jointly with an
integrated team of experts from operations and from other safety disciplines. The sequence of adverse
events leading up to each accident, together with the quantified consequences and a semi-quantitative
estimate of event frequency are tabulated in a manner satisfactory to the NRC. A risk matrix assessment
considering both consequences and frequency was prepared to judge adequacy of safety measures. This
method is consistent with the NRC approach. Safety procedures and controls needed to achieve
acceptable accident frequencies are also listed in the SAR. The methodology of translating these results
into Technical Safety Requirements is fully explained in the RBOF SAR This PSA is acceptable as an
ISA for purposes of NRC regulation.

Implementation of NCS Controls and Limits
Verification of RBOF fissile mass loadings of storage canisters and spacing could only be done by
consulting records, not by physical observation. The records examined at RBOF were found to be
complete and consistent. NCS controls are implemented via written operating procedures using checkoff sheets. Performance of procedures are developed and approved for each SNF shipment. One such
set of procedures was reviewed and found to be very clear, complete, and technically adequate for
safety. Procedural steps having an NCS or other safety significance are required to be verified in writing
by two persons on the check-off sheet for the procedure. Physical barriers to inhibit violation of safety
procedures are used when practical. For example, locked chains and limit switches on crane movement
were observed. Physical racks, storage containers, and spacers were observed. One major control in use
at RBOF is a requirement that SNF handling take place under sufficient water cover that, should a
criticality occur, the 12 rad DOE dose threshold for alarm coverage actually would not be exceeded even
at the surface of the pool above the SNF.
Building reinforcements to bring structures into compliance with external events protection requirements
identified in the SAR PSA were observed.
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NRC regulation 10 CFR 70.24 requires that a facility, such as RBOF, authorized to possess more than a
critical mass of SNM have criticality accident alarms (CAAS) and emergency procedures meeting
certain specifications. RBOF commits to ANSIANS 8.3, which essentially has identical specifications.
The NIM detectors installed at RBOF to meet this requirement were observed to satisfy with the double
coverage and alarm provisions. The placement was such that the sensitivity criterion (20 rads in tissue at
2 meters unshielded) was likely met, as was coverage of the entire facility. However, the technical
analysis documenting satisfying these specifications was not reviewed.

F.3.3

Conclusions

F.3.3.1

Overall Assessment of Risk

The risk of criticality at RBOF has been assessed quantitatively and is documented in the RBOF SAR.
The most likely criticality accident type, process induced criticalities, had a frequency of 7x10 4 per year.
However, potential criticalities at RBOF are underwater, hence the low dose (few millirem) potentially
received is due to release of fission products. Thus the criticality risk at RBOF is very low. This low
risk is partly due to factors inherent in the facility and activities. Some ofthese factors are: that the SNF
is mostly irridiated, is handled in small batches, is stored in a conservative manner, and is handled under
water. The remaining factor in the low risk is the exceptionally high quality of the safety program in
assuring careful analysis of operations by the SFSD compliance staff and PECD/CRT engineering group
staff, and in the high quality of the operating procedures and training implemented at RBOF.

F.3.3.2

Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF NCS related "as-exists" facilities, activities, documentation
(including procedures) and staff appear to be available and reliable to control safety related risks
in a manner acceptable to the NRC under the currently effective 10 CFR Part 70 or the draft
Part 70.

F.3.3.3

Recommendations

There are no recommendations for improvement of the RBOF nuclear criticality safety. The only matter
identified is that the draft 10 CFR 70, which mandates ISA, does not distinguish between nuclear
criticality accidents that are shielded versus unshielded, nor does the guidance in the SRP. This means
that a single acceptance criteria for the frequency of (unshielded ) criticality accidents may be too
conservative for the case of RBOF where credible criticalities are shielded, hence incapable of causing
high dose or fatalities. On the other hand, the draft Part 70 does not mandate that all criticalities be
treated the same, therefore this matter could be addressed during the licensing review consistent with
achievement of the Commission's strategic goal of no inadvertent criticalities in any facility. The NRC
would accept RBOF NCS as it currently exists (facilities, activities, documentation and staffing.)

F.4.

Radiation Protection Program

F.4.1 Scope
The review included an assessment of the overall radiation protection program for the RBOF facility to
determine acceptable risks and how well it would meet the requirements contained in 10 CFR Part 20.
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Management awareness and oversight of the RP program and the communications within the RBOF
organization were evaluated. The independence and qualifications of the assessment organization
personnel were evaluated. Assessment plans, checklists, frequency of assessments and findings were
also reviewed. Management prioritization and resolution of findings were evaluated for timeliness and
technical acceptability.

K)

The radiation protection training program for the RBOF facility workers was reviewed including an
assessment of training facilities and periodic re-training requirements.
The posting, control, and security of radiological control areas were examined, along with facility
radiological surveys and use of protective equipment, materials and clothing. An assessment of airborne
and contaminated areas, radiation fields, and monitoring devices was also made. The radiation
dosimetry program was examined to ensure that accurate and timely dose monitoring was being
performed. The implementation of As Low As Reasonably Achievable (ALARA) Program was also
assessed.

F.4.2

Observations and Findings

Appraisals are conducted by the Spent Fuel Storage Division (SFSD) Quality Assurance and
Assessments organization. A manager from this group was interviewed and two assessments of the
RBOF facility were reviewed. The assessment program appeared to have the necessary independence to
conduct effective reviews of the RBOF facility. Detailed assessments were conducted by individuals
with acceptable technical knowledge, skill and experience concerning the radiation protection program.
The documents reviewed indicated that assessment findings were promptly addressed. Assessments
were performance based and covered postings, radiation work permits, contamination control practices,
radiological surveys, the ALARA controls, and housekeeping. The assessors observed work in progress,
and operator actions, and reviewed work documentation, training and operator logs.

i

The Radiological Worker Training Programs at the SRS are represented as satisfying the training
requirements in 10 CFR Part 835, the WSRC SQ "Radiological Control Manual" and the DOE
Radiological Control Manual (DOE/EH-0256T), Chapter 6. Training is divided into two parts depending
on the work requirements. Radiological Worker I Training is required for all workers who require
unescorted access to the Radiological Buffer Areas, Radiation Areas, and Radiological Materials Areas.
Radiological Worker II Training is required for radiological workers who require unescorted entry into
High and Very High Radiation Areas, Contaminated Areas, Airborne Radioactivity Areas and who could
have potential contact with hot particles or use glove boxes having high contamination levels.
Radiological Worker Training I (16 hours of classroom work) is required for individuals who have not
previously received radiological training at the SRS site. Workers must pass a 60 question exam with a
score of at least 80%. A self study course (4 hours) is available for individuals who were previously
qualified as radiological workers at SRS or who had previous radiological training. A 60 question exam
is part of the self study course. Radiological Worker II Training requires 24 hours of classroom work
and has an 80 question exam. A four hour self study version, with an examination, is available for those
individuals with previous radiological training or who had been qualified as radiological workers at the
SRS.
Workers must meet the refresher training and retraining requirements in order to keep their RW I or RW
II training status. Every two years a retraining program must be completed through a self study course
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with instructor assistance. Refresher training is taken on the alternate years when retraining is not
required. Refresher training programs are designed to maintain and enhance worker proficiency and
consisted of one or more refresher training handouts which may cover procedures, equipment/facility
changes, lessons learned from industry operating experience, and deficiencies identified from post
training evaluations.
The SRS training facilities are excellent. Classrooms are large, and well equipped with portal monitors,
radiation buffer zones with radiation boundary areas and step off pads. An equipment mock up area was
observed where workers and RP personnel were undergoing advanced training which involved an
accident imposed on a routine operation. In this regard, equipment and work conditions are realistic.
The radiation protection (RP) staff consisted of the Radiological Control Officer, one supervisor and
eight RP technicians. A number of the RP staff had nuclear power plant experience. The RP staff was
observed conducting a pre-job briefing, which included discussions of the work scope, radiation controls,
area dose rates and contamination levels, potential for airborne contamination, area dose rate limits,
contingency plans, egress routes, protective clothing, dosimetry and respiratory protection. During the
planning phase of an operation, the work package including procedures and RWP is reviewed by the RP
supervisor to determine if an ALARA review would be needed. If not, the routing of the work package
is completed and the operation is scheduled. When an ALARA review is needed, the package is
reviewed by a team consisting of the work group, the ALARA coordinator and the RP supervisor.
Dress-out requirements for a tour of the contaminated areas adjacent to the pool called for a lab coat,
safety glasses, shoe covers, glove liners and two pair of gloves which were taped to the sleeves of the lab
coat. Areas appeared to be posted properly in accordance with the DOE Radiological Control Manual.
Contamination levels around the pool area appeared to be very minor. RWPs were similar to those in
NRC regulated plants and contained dress out requirements along with information on radiation levels
and contaminated areas. Survey instruments including area radiation monitors were within their
calibration periods. Safety related communication among the RBOF staff members was good.
The dosimetry program for the RBOF facility is part of the site-wide dosimetry program. DOE
dosimetry programs are accredited through the DOELAP process which is unique to DOE but appeared
to be at least equivalent to the NRC NVLAP process. The dosimetry program appeared to be well
managed and very well equipped. The facility effectively processed about 25000 dosimetry badges per
month. Dosimetry for measuring beta, gamma and neutrons was available throughout the RBOF facility.
The SRS dosimetry program was last recertified on September 10, 1997 and the recertification is good
for two years.
The SRS has an instrument calibration facility. Ion chambers are sent to NIST for calibration. The
irradiation (calibration) facilities are new and state of the art with two foot thick walls impregnated with
boron for additional neutron protection. Dose rates in a control room adjacent to the calibration rooms
were on the order of 0.1-0.2 mr/hour with the sources exposed. Safety interlocks are in place to prevent
accidental exposures. The beta measurement process conformed to ISO 6980. Technicians performing
instrument calibrations wore the SRS dosimetry (TLD) badges.

F.4.3

Conclusions

The SRS/RBOF radiation protection program is well managed, staffed, equipped and documented. It
appears to be equivalent to similar RP programs regulated by the NRC.
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F.4.3.1

External Regulation of DOE Facilities

Overall Assessment of Risk

The radiation exposure risk in the RBOF facility is well within that which exists at most equivalent NRC
licensees. The radiation protection program could meet any radiological challenges that could occur at
the RBOF facility.

F.4.3.2

Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF radiological protection related "as-exists" facilities, activities,
documentation (including procedures) and staff appear to be available and reliable to control safety
related risks in a manner acceptable to the NRC under the currently effective 10 CFR Part 70 or the draft
Part 70 including Part 20 which is incorporated by reference in Part 70.

F.4.3.3

Recommendations

None

F.5

Hazardous Chemicals Safety

F.5.1

Scope

The review included an assessment of the chemical hazards, risks and their controls at the RBOF facility.

F.5.2

Observations and Findings

The significant chemicals in use at the RBOF facility are sodium hydroxide (50%) and nitric acid (50%)
which were stored in 1000 gallon tanks. These tanks were located adjacent to each other and shared a
common berm to contain leaks; however, there were no hazards due to their proximity. A tank of 30%
sodium nitrite was separated from the acid and caustic tanks. The acid and caustic were used to
regenerate ion exchange resins both from the RBOF facility and from the 100 area. The liquid chemical
waste (radioactive) from the resin regeneration process was mixed with sodium nitrite (corrosion
inhibitor) and pumped to the H-Area tank farm for storage. The tank farm was beyond the scope of this
pilot safety review. When resin batches can no longer be regenerated, they are placed in a High Integrity
Container and sent to Area E for burial in a vault. No chemicals were observed that could produce a
violent reaction if accidentally mixed.

F.5.3

Conclusions

The chemical safety program is adequate for the risk level involved. The chemical hazard consequences
from an accident that could result from the handling, storage, or processing of special nuclear material
are minimal.

F.5.3.1

Overall Assessment of Risk

The chemical hazards, safety related risk at RBOF is acceptable to the NRC.
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Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF chemical safety related "as-exists" facilities, activities,
documentation (including procedures) and staff appear to be available and reliable to control safety
related risks in a manner acceptable to the NRC under the currently effective 10 CFR Part 70 or the draft
Part 70 and comporting guidance to the NRC staff.

F.5.3.3

Recommendations

None.

F.6

Fire Protection

F.6.1

Scope

The review included an assessment of the Fire Hazards Analysis for the RBOF facility. The Savannah
River Site (SRS) Fire Department capabilities and facility interface as well as facility programs and
procedures associated with fire protection were evaluated. The review also sought to identify any
incompatibilities between the site program and programs acceptable to the NRC. The review included an
assessment of the procedures for control of combustibles, inspection of portable fire extinguishers,
testing of emergency lights, fire prevention inspection, and facility emergency response. This review
also included an assessment of the training requirements for the facility designated fire wardens.

F.6.2

Observations and Findings

Fire Hazard Analysis (FHA)
The Westinghouse Savannah River Company (WSRC) prepared fire hazards analyses (FHA) to analyze
and evaluate the potential fire hazards and consequences and the adequacy of fire protection at the RBOF
facility. The FHAs were prepared by the WSRC technical support - fire protection engineering
organization through established memorandum of understanding with the Spent Fuel Project Division
(which operates RBOF). The scope and technical content of the FHAs were found to be adequate in
addressing potential fire hazards, potential consequences, and technical bases supporting the adequacy of
fire protection for the control and management of fire hazards and risks at the facility. Observations of
the facility confirmed that the FRA actually reflected conditions found in the facility.

Fire Protection Assessments
Periodical assessment of fire protection program implementation is performed by the SRS'
Environmental, Safety, Health & Quality Assurance (ESH & QA) organization. The ESH&QA provides
an independent assessment of the facility for fire safety as an element of the WSRC Safety Program. It
provided an oversight and verification of implementation to assess program weaknesses. No significant
deficiencies in the area of facility fire protection or fire protection program implementation were noted
in past assessments. Fire protection deficiencies identified were tracked and corrected in a timely
fashion.
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SRS Fire Department
The SRS Fire Department provides fire (and medical, and hazardous material) related emergency
response to the RBOF facility. The nearest fire station is Station No.1, which provides coverage for the
central portion of the SRS. Two other fire stations are located north and south of Station No.1. The
following observations were made:
*

Station No. I is located at Building 709-F and provides the first response for emergencies at the
RBOF facility. Based on historical fire department data, the average response time of 7 minutes
is expected from alarm notification to arrival at RBOF.

*

A minimum staff of 18 firefighters is established to provide fire emergency response at the SRS.
The minimum fire department staffing is divided among three fire stations.
The SRS firefighters are certified or meet certification requirements for firefighting by the state
of South Carolina or Georgia.

*

The SRS fire departments are appropriately equipped for performing manual fire suppression in
mitigating potential consequences of a fire at the RBOF facility.

*

Facility pre-fire plans (fire control plans) are established for fire department emergency
response.

Fire Protection Organizations and Procedures
The fire protection program interfaces and program procedures were reviewed with the following
observations:

*

The WSRC site and Spent Fuel Project Division (SFPD) specific procedures are established for
implementing the fire protection program requirements to achieve the Department of Energy's
objectives for fire safety at RBOF.

*

A Memorandum of Understanding (MOU) is established between RBOF operations
organizations (e.g., SFPD) and central technical or support organizations (e.g., site fire
protection engineering, emergency preparedness, utilities, maintenance, etc.) for the delineation
of organizational responsibilities for implementing fire protection program at RBOF.

*

The WSRC Site Fire Protection Engineering Department provides program assistance,
coordination, standards, and guidance for the implementation of the site fire protection program
at RBOF. Ie WSRC Fire Department provides fire safety training to plant personnel and
support to RBOF.

Engineered Fire Protection Systems and Inspection, Testing and Maintenance of
Systems
The RBOF facility has a minimum but acceptable number of active engineered fire protection systems
(e.g., automatic sprinders, special gaseous suppression, fire detection, etc.). A single smoke detector is
provided in the heating, ventilation, and air conditioning system for the administrative support portion of
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the facility. Also, an outside manual pull station is provided for initiation of a fire alarm to the SRS
central alarm station. The following observations were made:
The RBOF facility is constructed of non-combustible material to limit a potential contribution of
fuel to a fire. Appropriate distances are provided for separations between the RBOF facility and
adjacent facilities to address potential fire exposures. Physical separations (walls and distances)
are provided between pool storage operations and other process areas (resin regenerations,
chemical tanks, storage, etc.) to minimize potential for fire exposures from processes within the
facility.
A fire barrier is provided for a two hour separations between the process areas and the
administrative support area of the RBOF facility. Protection required for a number of
penetrations through the fire barrier (below the ceiling) is not provided. The qualification of fire
resistance of the fire stopping material in existing penetrations, qualification of fire resistance of
the fire door, and the uncertainty of protection for penetrations that may be present above the
ceiling could not be determined based on field inspection. -The WSRC SFPD/RBOF operations
staff had knowledge of these weaknesses and was in process of developing work controls
necessary for inspection above the drop ceiling and engineering review of the conditions
discussed above.
*

- Two fire hydrants were accessible for manual fire suppression at the facility. The fire hydrants
at the facility were inspected, tested, and maintained in accordance with acceptable industry
standard (i.e., NFPA 25). The inspection, testing, and maintenance required were performed by
the SRS Fire Department and/or the utility maintenance organizations.

*

Emergency lighting equipment had been provided throughout the RBOF facility for illumination
of egress. Procedure was established for inspection and testing of the battery-operated
emergency lighting. The inspections and tests performed were in accordance with requirements
of NFPA 101. No apparent deficiencies or obvious inadequate coverages were identified during
the tour of the facility.

*

Portable fire extinguishers had been provided throughout the process area of the facility. A
random inspection of the material conditions of the fire extinguishers indicated no concerns
regarding the readiness for use. Appropriate monthly inspection checks and current hydrostatic
testing were noted for the portable extinguishers, in accordance with NFPA 10.

Control of Combustibles
The control of combustibles at the RBOF facility were established by a facility specific procedure. The
inspector reviewed the procedure and toured the facility and determined the following:
*

The WSRC Procedure DMP 4.03 established requirements for control of combustibles in the
RBOF facility. A review of content indicated that the appropriate controls necessary to prevent
or limit accumulation of combustibles or fire hazards were addressed.

*

- A tour of the facility indicated an adequate control of combustibles to prevent the potential for a
fire that could impact the structure integrity of steel members or the potential for the occurrence
of room flash over in the spent fuel pool operations area.
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The administrative control of wooden pallets in the Cask Yoke and Miscellaneous Storage area
of the RBOF facility had not been implemented in accordance with procedure DMP 4.03
(Section 4.1.3, 4.1.5, and 4.2). As a result, the RBOF facility TSR for administrative controls of
combustibles (Chapter 5-7.1.1 and 5.7.2.8) was not met. The conditions observed (e.g., a single
pallet left against an exterior wall) presented little if any impact on overall fire safety at RBOF.
The RBOF inspection of the control of combustibles and general fire prevention is performed by
a designated individual within the RBOF operations staff and by members of the SRS Fire
Department. A fire protection coordinator is established within the RBOF facility to assure
implementation of administrative procedures related to control of combustibles and other fire
protection requirements.

Hot Work and Fire Watches
The RBOF facility has a specific procedure to minimize the potential for fire during hot work A permit
system is established to review and control such activities. In addition, a facility fire watch procedure is
established for providing required fire watch support during hot work. The inspector determined the
following:
*

The requirements of the procedure for hot work is consistent with the acceptable industry
standard (e.g., NFPA 51B) and is consistent with established WSRC site level fire prevention
requirements.

*

Appropriate procedures are provided for implementation of fire watches and fire patrols. The
procedures appeared consistent with industry practices and those established in the WSRC site
level fire prevention procedure. An exception as described below was noted.

*

The facility procedure No.4.02, Rev.2, (1/18/96) for fire watch was not updated to incorporate
important changes related to ensure "maintain continuous surveillance of hot work or hazardous
activities." Site procedure (WSRC 2Q, Procedure No.5.3, 2/3/97) was not changed to
incorporate specific requirements to maintain continuous surveillance of hot work, based on
lesson-learned from a welder fatality at another Department of Energy facility.

Facility Fire Wardens
The RBOF facility has requirements for the fire warden team. The fire warden provides assistance
related to fire safety, personnel safety, evacuation, accountability, notification, and emergency
responders with facility specific knowledge. The team consists of approximately 30 individuals. The
majority of the team members (approximately 23) were individuals involved in operations in RBOF. An
adequate coverage of fire wardens is provided for all operational shifts. The fire wardens receive training
annually from the Fire Department. Approximately 26 of the 30 were up to date on required training.
The remaining individuals were scheduled to receive training.
Unresolved Site Wide Fire Protection Items
During the review and follow-up of adequate fire protection program implementation at the RBOF
facility, the inspector noted the following:
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*

The current WSRC site wide policy and training did not address the potential of contamination
associated with incipient fire fighting in contamination control areas by operators. Fixed or
surface contamination hazards could change to an airborne c6ritAitination hazard due to a fire
and the application of pressurized fire extinguishing agent. The appropriate precautions or
communication of potential hazards had not been addressed in the site policy or procedures. The
radiological hazards from plutonium contamination greatly increases the need for the protection
of workers under these circumstances.

*

The duration prior to correcting identified impairments to fire protection systems (and those
identified as pending reset on the SRS Fire Protection System Database) appears to significantly
reduce the availability for engineered fire protection systems to perform their intended safety
functions. A number of impairments or items pending reset (88) on the central fire alarm
system appears to exist for long durations (i.e., months to a year). This results in extended use
of compensatory measures such as fire watches which are less reliable or available to perform
the intended safety functions of the engineered systems.

The inspector noted that the unresolved items discussed had minimum or no impact to the RBOF facility
which had uranium as the primary source term and had no engineered fire protection systems or
components impaired or pending reset.

F.6.3 Conclusions
The technical content of the RBOF facility FHAs adequately addressed the potential fire hazards and
consequences and provided technical bases for the adequacy of fire protection at the facility.
Periodical independent assessment of RBOF facility had been performed to review adequacy for
implementation of fire protection program elements.
An on-site fire department had been provided for control and mitigation of potential fire consequences at
the RBOF facility.
The requirements and responsibilities for implementing the fire protection program for the RBOF
facility had been formally established through site-wide policy and procedures, facility specific
procedures, and a MOU between RBOF facility operations organization and SRS support organizations.
The engineered fire protection systems at the RBOF facility were limited to a fire barrier separating the
operation and administration areas of the facility and fire hydrants for manual fire suppression.
Emergency lighting had been provided and maintained for illumination of egress in the event of loss of
electrical power. Fire extinguishers were provided and maintained in accordance with industry
standards and practices.
Appropriate administrative controls had been established and implemented to minimize the potential of a
major fire in the facility.
Procedures had been established to minimize the potential for a fire resulting from hot work activities.
The appropriate procedure had been developed for conducting fire watches.
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Fire warden team had been established to assist in implementation of facility fire safety and facility
emergency response.

F.6.3.1

Overall Assessment of Risk

A review of fire hazards analyses, the RBOF safety analysis report, and field observations indicated the
following:
*

The RBOF facility presented minimum potential fire hazards initiated risk to the public or
workers.

*

The spent fuel storage in the water pools did not present a special fire hazard.

*

In the event of a internal or external caused fire at the RBOF facility, the storage pool water
provided a barrier against the potential of fire exposure to the stored SNM.

*

The distance (e.g., greater than 6 miles) between the RBOF facility and the public access road or
site boundary results in little if any risk for a fire-initiated release of hazardous material that
could impact members of the public.

*

An appropriate defense-in-depth protection, commensurate with the fire hazards, is provided at
the RBOF facility for fire safety.

Overall, fire related risk at RBOF that could impact the hazards involved in operations is determined to
be minimal. The RBOF facility operations rely on the implementation of administrative controls (i.e,
fire prevention) as the primary defense against a major fire. The SRS Fire Department provides
additional assurance and protection against unforseen conditions or significant failure of administrative
controls. The RBOF management and controls established are adequate commensurate with the fire risks
observed at the facility.

F.6.3.2

Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF fire safety related "as-exists" facilities, activities, documentation
(including procedures) and staff appear to be available and reliable to control safety related risks in a
manner acceptable to the NRC under the currently effective 10 CFR Part 70 or the draft Part 70 and
guidance for the NRC staff.

F.6.3.3

Recommendations

None.
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F.7

Safeguards Material Control and Accounting (MC&A) for Special Nuclear
Material (SNM)

F.7.1

Scope

The NRC performed a risk-informed, performance-based examination of the RBOF MC&A to
determine the acceptability of RBOF MC&A under NRC regulation (10 CFR Part 74). The RBOF
facility was compared to a Category I facility based on the possession of at least five formula kilograms
of strategic special nuclear material (SSNM). SSNM means uranium -235, (contained in uranium
enriched to 20 percent or more in the lISU isotope), uranium-233, or plutonium. A formula kilogram
means SSNM in any combination in a quantity of 1000 grams computed by the formula, grams = (grams
contained in

lSU)

+ 2.5(grams

2ISU +

grams plutonium).

The risk-informed, performance based objectives for an NRC Category I facility as outlined in the
currently effective 10 CFR 74.51 include:
/
(1) Prompt investigation of anomalies potentially indicative of SSNM losses;
(2) Timely detection of the possible abrupt loss of five or more formula kilograms of SSNM from an
individual unit process;
(3) Rapid determination of whether an actual loss of five or more formula kilograms occurred;
(4) Ongoing confirmation of the presence of SSNM in assigned locations, and
(5) Timely generation of information to aid in the recovery of SSNM in the event of an actual loss.
These objectives are met through the implementation of the following sections of 10 CFR:
(I) General reporting which includes 74.11 - Reports of loss or theft, 74.13 - Material Status Reports,
74.15 -Nuclear Material Transfer Reports (741s), and 74.17 - Physical inventory reports;
(2) Process Monitoring part 74.53;
(3) Item Monitoring part 74.55;
(4) Alarm Resolution part 74.57; and
(5) Quality assurance and accounting requirements part 74.59.
The NRC inspector compared RBOF's ongoing operations and implemented procedures with
requirements in 10 CFR Part 74 which is incorporated by reference in !) CFR Part 70. Due to time
constraints, all of the NRC MC&A requirements were not evaluated against RBOF's current operations.
However, those areas with the greatest impact related to the risk of material loss, theft or diversion were
evaluated.
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Observations and Findings

At an NRC Category I facility all material is either monitored under the process monitoring program or
the item control program. The RBOF operation does not appear to perform any processing of SNM other
than repackaging and resin regeneration. Therefore, based on the current information RBOF would be
primarily be required under NRC regulations to implement SNM items control program.
Itera control requires a verification on a statistical sampling basis, the presence of SNM bearing items.
The statistical sampling plan must have at least 99 percent power of detecting item losses that total five
formula kilograms or more. For example, the time limit for this test is 30 days for items which consist of
SNM bearing fuel components measuring one meter in length and weighing in excess of 30 kilograms.
The examination of RBOF indicated that this would be an area which would require mitigation or
additional effort to satisfy Part 74.
Alarm resolution is the response to the identification of missing SNM based on the results of process
monitoring, item monitoring or physical inventory. RBOF has in place a procedure for the reconciliation
of a SNM item missing from inventory. If item monitoring is implemented at RBOF, a similar resolution
procedure would be needed in the area of item monitoring.
SNM related quality assurance and accounting include the areas of Management Structure, Measurement
and Measurement Control, Physical Inventory, Accounting and Internal Control. Management Structure
includes a separation of MC&A functions from production functions. Also, separation of functions must
be such that the activities of one individual or organizational unit serve as controls over and checks for
the activities of others. Based on discussions with the WSRC MC&A Manager it appears adequate
separation of functions currently exist for MC&A at RBOF.
Currently, no SNM element and isotope measurements are performed at the RBOF facility and therefore
a measurement control program is not necessary at this time. However, if "continuity of knowledge"
for the SNM cannot be clearly established, measurements and a measurement control program need to
provide assurance of the SNM elemental and isotopic amounts.
The RBOF SNM physical inventory is performed by at least one Qualified Operator and one Qualified
Fuel Handling Supervisor on an annual basis. The inventory consists of a 100% piece count of items
conveniently located in the storage basin's upper tier and working basins. Because SNM bearing items
at RBOF are stored in tiers, items on lower tiers are not visible and are therefore assumed accounted for.
Also, a DOE approved statistical sampling plan is executed to select items and verify their location. The
population for the sample only includes items or bundles with SNM in the upper tier with readable
identifications. The value used for the probability of detection is 0.5 as approved by DOE. This gives a
50% probability of detecting a missing SNM goal quantity. Three sample categories were used for the
SNM September 1997 inventory. The DOE categories and SNM goal quantities included:
1. Attractiveness level C, Uranium-235, goal quantity of 20 kg and a sample size of 5 from a total of
103 bundles;
2. Attractiveness level D/E, Plutonium/Uranium-233, goal quantity of 16 kg and a sample size of 11
from a total of 247 bundles; and
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3. Attractiveness level DIE, Uranium-235, goal quantity of 50 kg and a sample size of 12 from a total of
475 bundles.
This resulted in a sample of 28 items being selected from a limited population of 825 items bearing
SNM. The total population for RBOF was approximately 1400 SNM bearing items for the September
1997 inventory.

NRC MC&A for SNM requires the establishment of auditable records sufficient to demonstrate that the
performance requirements of 10 CFR Parts 74.53, 74.55, 74.57 and 74.59 have been met with records
retained for at least three years. Record retention at RBOF appears acceptable to NRC. The NRC
examined the records for three recent SNM shipments and found adequate information on file to track
SNM from the shipper to the receiver (RBOF).
Internal control concerns SNM movement, shipping and receiving procedures. Current RBOF
procedures perform an initial SNM transfer check which consists of a verification of the shipping cask
ID and receipt date/time. Verification of cask TID seals and SNM bearing items ID numbers is
performed according to the applicable cask handling procedure during unloading. Unloading of shipping
casks generally occurs within one month of receipt and is dependent upon a DOE receiptlunloading
schedule.
Internal control also concerns the SNM bearing scrap control program. NRC views the disposition of
scrap as a potential diversion path and requires timely disposition of scrap based on measured values.
Currently the disposition of scrap at RBOF is not based on measured values.

F.7.3

Conclusions

F.7.3.1

Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF "as-exists" safeguards material control and accounting (MC&A) for
SNM is not acceptable to detect potential SNM loss, diversion or theft in a manner acceptable to the
NRC under the currently effective 10 CFR Part 70 or the draft Part 70 including Part 74 which is
incorporated by reference.
Review findings indicate that the MC&A program and its implementation at RBOF would not comply
with NRC regulations for the following reasons. First, unmeasured fissile materials in reactor fuel and
other forms bearing strategic quantities of special nuclear material (SNM) are received, stored and
shipped at RBOF. A portion of these fissile materials without MC&A measurements includes SNM
from foreign countries for which the United States does not have "continuity of knowledge" and
regulatory oversight. Fuel burn-up calculations based on information provided by foreign countries are
relied on at RBOF to determine SNM elemental and isotopic content in the fuel that in some cases does
not have a unique identifier. Except for destructive measurement, irradiated fuel measurement
technology currently is not practical in an operation environment. In this regard, DOE has an ongoing
effort to develop an operational technology for non-destructively measuring fuel SNM elemental and
isotopic content in a safe, effective and efficient manner that does not breach fuel integrity. Second,
SNM inventories at RBOF do not satisfy NRC requirements because of the inventory methodology. For
example, SNM inventory samples are not statistically representative of the entire fissile material
population at RBOF. Third, shipper and receiver SNM elemental and isotopic characterizations for fuel
received from foreign countries are not measured values.
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Complete, accurate, and timely characterizations of elemental and isotopic quantity, enrichment, form
and location for SNM in reactor fuel and in other forms at RBOF are important for determining and
controlling safeguard's risks. In this regard, SNM elemental and isotopic uncertainties are of concern.
DOE improvements in RBOF fissile material control and accountability could result in the RBOF SSNM
MC&A satisfying NRC requirements.

F.7.3.2

Recommendations

DOE is in the process of improving SNM material control and accounting and may be able to establish a
baseline SNM inventory acceptable to the NRC. Currently, measured values have not been established
for the SNM, received from foreign countries, at RBOF. The risk informed, performance based objective
of 10 CFR 74.59 (f) could be met by utilizing a hyper geometric random sampling plan involving
measured values for SNM from foreign countries. The NRC acceptance criteria for the sampling plan
includes the following:
1. A 95% probability of detecting the loss of five formula kilograms of SNM. (Note: formula kilogram
means SNM in any combination in a quantity of 1000 grams computed by the formula):
grams = (grams contained in 2 "U) + 2.5 (grams 23 U + grams plutonium)
2. The entire foreign SNM population should be included in the sampling process.
3. The population should be divided into appropriate groups (stratified) based on consideration of such
characteristics as level of burn up (none, low, medium or high), country, type of fuel, etc.
4. The items selected for the sample should have the SNM value verified by either defensible nondestructive assay (NDA) or destructive laboratory analysis.
NRC would accept excluding SNM bearing items where "continuity of knowledge" exists from the
creation of the SNM bearing item to its current "as-exists: state. Domestic SNM would be good
exclusion candidates. The "continuity of knowledge" must leave no doubt that SNM integrity was
maintained and the SNM is intact with no modification.
This type of sampling plan, when completed, would provide, based on a SNM bearing item random
sample with SNM measurements, high confidence concerning the type and amount of SNM at RBOF.
The SNM inventory values based on measurements provide a real and defendable basis for NRC
acceptance.
Once the SNM baseline inventory is established, compensatory measures balancing MC&A and Physical
Protection could be considered to reduce the frequency of SNM inventories at RBOF. Some acceptable
measures which already exist at RBOF are inclusion in H-area, surveillance cameras, secured doors with
alarms, roving armed guard patrols, and radiation alarms which are set to react, if SNM bearing items are
removed from the pool. These measures provide adequate safeguards for controlling the risk of SNM
diversion on theft when the building is unoccupied during off shifts.
Utilizing a defensible measurement method for inventory, SNM bearing items from foreign
countries should be measured for SNM type and quantity utilizing high confidence statistical
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sampling. This would provide confidence in the overall stated value for the RBOF SNM
inventory and resolution of shipper/receiver differences.

F.7

Protection of Classified Material and Information

F.7.1

Scope

Security controls for the protection of classified material and information that are currently in
place at RBOF were reviewed to determine if they would be acceptable to the NRC under 10
CFR Parts 25 and 95.
The review included: 1) examination of the security features for the protection of classified
material and information at RBOF and 2) a broader examination of SRS security controls under
Parts 25 and 95 since most RBOF security features are provided SR site-wide.

F.7.2

Observations and Findings

With respect to RBOF, the following security elements under 10 CFR Part 95 were examined:
intrusion alarms, access controls, protective personnel, storage of classified information and
material, and classification. Further, personnel clearances under Part 25 were examined. Other
elements of Part 95 (e.g., security education, LAEA matters and FOCI matters) at RBOF were not
reviewed.
RBOF operations involve matter classified as Secret Restricted Data in the form of data from
fuel that possibly could be extracted and analyzed. Under NRC jurisdiction, such fuel requires
protection in accordance with the requirements of Part 95. The nature of the classified matter at
RBOF (i.e., certain spent fuel) would cause such matter to be stored in accordance with the
requirements set forth in Part 95.29. That is, the classified matter that cannot be protected via
standard security measures (e.g., security containers) due to its size and nature, may be stored in
"Restricted Areas" with extraordinary security controls (e.g., guards, alarms, and access control)
that allow for the protection of classified matter in compliance with Part 95. At RBOF, the
presence of significant classified matter protective measures were observed including: physical
barriers (e.g., perimeter fencing), access controls (e.g., protective personnel, personnel badges,
and electronics at outer access portals) and intrusion detection systems (e.g., balanced magnetic
switches, motion detection, and CCTV in RBOF facility).
The SRS security program was reviewed since it provides security services to RBOF. The
following Part 25 and 95 elements were reviewed:
* security plans for the protection of classified material and information
* security plans for communications security
* security plans for computer security
* storage requirements for classified material and information
* classification of material and information
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*
*
*

transmission of classified information
classified material and information destruction
classified information reproduction
AEA matters
* FOCI matters
* personnel security
The DOE security program at SRS was found to be acceptable under Parts 25 and 95, although
minor technical differences in procedures (e.g., LAEA procedures) were noted. However, these
differences were procedural, not programmatic, and did not affect the overall security program.
F.7.3

Conclusions

F.7.3.1

Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF classified material and information protection related "asexists" facilities, activities, documentation (including procedures) and staff appear to be available
and reliable to control unauthorized disclosure related risks in a manner acceptable to the NRC
under the currently effective 10 CFR Part 70 or the draft Part 70 which references Parts 25 and
95.

F.7.3.2

Recommendations

None.

F.8

Radioactive Waste Management and Effluent Monitoring

F.8.1

Scope

This assessment examined how RBOF gaseous, liquid and solid radiological releases are
controlled in accordance with principles of ALARA, including monitoring and reporting. This
included an evaluation of how the facility's release pathways were taken into consideration.
Monitoring instruments were assessed as to operability, calibration, and maintenance.
F.8.2

Observations and Findings

A discussion was held with an environmental engineer (Air Coordinator), for the Spent Fuels
Storage Division that oversees environmental releases from the RBOF facility. He stated that
there were no liquid releases to the environment. All RBOF process water is pumped to the tank
farm for storage. The risk associated with piping this liquid (aqueous) waste to the tank farm
was minimal based on the elemental and isotopic content of the waste.
There are two release points for air emissions from RBOF. The first is the process vessel vent
exhaust which collects air from waste tanks and the resin regeneration process. This equipment
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is vented to a common header which has a HEPA filtration and sampling system. The second is
the main building exhaust which is vented into the same filtration and sampling system. Air
sampling is performed downstream of the HEPA filters on a weekly basis by radiological
workers from the RBOF facility. The samples and associated flow data are transferred, under a
chain of custody, to the SRS Environmental Monitoring Section laboratories for gamma
spectroscopy, and gross alpha/beta analysis. If necessary, alpha spectroscopy can be performed.
Release data from monthly reports, which are prepared for RBOF and the SRS (liquid and air),
are used in total offsite dose calculations and in ALARA planning and goals.
Solid radwaste is placed in bags which are stored in B-25 containers in a roped off area outside
of RBOF. Containers having a dose rate of 5 millirem/hour or greater resulted in the area being
posted as a radiation area. The B-25 containers are surveyed weekly and if contaminated, the
area is posted as a contaminated area. The contamination limit is 20 DPM alpha and 200 DPM
beta/gamma. Any containers having contamination levels exceeding the site limit of 1000 DPM
beta/gamma are decontaminated.

F.8.3

Conclusions

F.8.3.1

Overall Assessment of Risk

There is little risk to the environment due to waste and effluent releases from the RBOF facility.
Effluents are controlled, monitored, and are well within applicable regulatory requirements.

F.8.3.2

Comparison of RBOF with Current NRC Expectations

Based on the Team's review, RBOF radiological waste management and effluent monitoring
related "as-exists" facilities, activities, documentation (including procedures) and staff appear to
be available and reliable to control safety related risks in a manner acceptable to the NRC under
the currently effective 10 CFR Part 70 or the draft Part 70.

F.8.3.3

Recommendations

None.

F.9

Transportation

F.9.1

Scope

The RBOF transportation inspection included an assessment of the procedures, including
implementation, for the receipt and preparation for shipment, packaging, marking, labeling, placarding,
radiation surveys, and transportation of packages containing radioactive materials, for shipments from
RBOF both onsite and shipments off the SRS site. In addition to reviewing selected procedures, records
for several completed shipments from RBOF were reviewed; Quality Assurance (QA) assessments of
RBOF transportation activities were reviewed; and personnel at RBOF, the Spent Fuel division (i.e., QA
personnel), and personnel in the SRS Transportation Group were interviewed concerning their activities
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involving the transportation of radioactive material to and from RBOF. No in-progress transportation
activities were observed.

F.9.2

Observations and Findings

F.9.2.1

Description of RBOF Transportation Activities

Major transportation activities for the RBOF facility involve three types of shipments. First, receipt of
spent fuel from off-site sources. Typically, these spent fuel shipments are from foreign research reactors
and are made in Type B transportation packages. Second, shipment of the empty packages back to the
foreign reactor for continuation of the shipment campaign. These empty cask shipments also include
tools to operate the cask. These tools are packaged separately and are typically classified as Surface
Contaminated Objects (SCO) shipments. Also note: some of these empty packages contain fixed
contamination from their long term use such that the "empty' package must be shipped with a Yellow-fl
or Yellow-III label, rather than an Excepted Package - Empty Package label. Third, shipment of spent
fuel from RBOF to other SRS facilities (typically the L and K basins and H canyon) in 70-ton CD casks
on rail cars.
Minor transportation activities for the RBOF facility involve three additional types of shipments. First,
shipment of water samples from the RBOF basins to SRS laboratories for analysis. Second, shipment of
sealed sources (e.g. radiation protection check sources or the RRFC source) to the SRS source calibration
facility. Third, shipment of used anti-contamination clothing and radioactive waste (i.e. trash) to central
SRS facilities.
Potential future RBOF activities are expected to include shipment of non-aluminum clad spent fuel (i.e.,
zirconium or stainless steel clad spent fuel) to the Idaho National Engineering and Environmental
Laboratory (INEEL); continued receipt of foreign research-reactor spent fuel; and receipt of aluminumclad spent fuel from INEEL.

F.9.2.2 Controlling Requirements for RBOF Transportation Activities
The requirements for the conduct of RBOF transportation activities are prescribed by the following
documents:
*
*

DOE Order 460.1, Packagingand TransportationSafety (U)
WSRC Procedure Manual 19Q, TransportationSafety Manual (SM) and its subsidiary

*

procedures
Title 49 of the Code of Federal Regulations, Parts 171 through 178, TransportationofHazardous
Material

DOE Order 460.1 requires that off-site shipments be made in conformance with U.S. Department of
Transportation (DOT) regulations contained in 49 CFR Parts 171 through 178. On-site (i.e. within the
SRS complex), DOE 0 460.1 and the WSRC Procedure Manual 19Q require that shipments be made in
compliance with DOT regulations in 49 CFR, to the extent practicable (e.g., administrative controls may
be used as a means of achieving an equivalent level of safety with packages which cannot be certified to
DOT standards (i.e., the design of the 70-ton CD casks - rail car cask)). DOE 0 460.1 also defines offsite shipments to include those on-site shipments that cross or use a public highway inside of a DOE
facility. For RBOF, on-site shipments of basin water samples to SRS laboratories cross either South
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Carolina State Route 125 or site highway A. Both of these roads are open to the public; consequently,
these shipments of water samples are treated as off-site shipments and are made in compliance with DOT
regulations. In contrast, shipments made from RBOF to the L reactor basin are made in partial
compliance with DOT regulations. For example, the shipment is marked, labeled, placarded, and
surveyed in accordance with the DOT regulations, but shipping papers use an SRS transportation request
similar but not identical to DOT regulations, and the 70-ton CD casks are not certified as Type B
packages under 49 CFR 173.416 and 173.417 (i.e., it cannot meet the requirements of 49 CFR 173.467).
As described below in paragraph G.10.2.7, the 70-ton CD casks cannot currently meet the 10 CFR Part
71 standards, or their equivalent, for Type B packages. These casks could be self-certified by DOE
under its authority in 49 CFR 173.7(d); however, the upgrades have not yet been completed. The
inspector was also informed that none of the shipments made from RBOF utilize the national security
exemption provisions from DOT regulations in 49 CFR 173.7(b).
WSRC has developed and implemented facility specific procedures for RBOF. Examples of procedures
which were reviewed include: RBOF technical safety requirements, WSRC-TS-95-1 1, receipt inspection
of incoming rail and truck shipments WSRC-244-H-3025), and procedures for the operation of each of.
the transportation packages (casks) which are received at RBOF. Copies of the applicable Safety
Analysis Report and Certificate of Compliance were available at RBOF for each of the casks being
shipped off-site.

F.9.2.3

Personnel Associated With RBOF Transportation Activities

Interviews with personnel involved with transportation activities affecting RBOF indicated that they
were extremely knowledgeable of DOT regulations on the transportation of hazardous material as well as
applicable DOE orders and requirements. RBOF has a dedicated individual with responsibility for
ensuring shipments are made in conformance with applicable requirements. The SRS transportation
group provides support for activities such as preparation of bills of lading and shipping papers.
Personnel designated as hazardous material representatives were trained on DOT requirements and
received periodic retraining which met the DOT timeliness requirements. Support is also obtained from
disciple areas in the Spent Fuel Division ( e.g., criticality reviews of 70-ton CD cask shipments).

F.9.2.4

Procedures Associated With RBOF Transportation Activities

A sampling of procedures associated with transportation activities affecting RBOF were reviewed and
indicated that they were thorough and adequate. The procedures indicated who was responsible for
performing an activity, whether independent or supervisory verification was required, identified hold
points and technical specification LCO limits, and listed appropriate reference material (e.g. cask Safety
Analysis Reports).
FINDING: Procedure WSRC-244-H-3025, receipt inspection, paragraphs 5.1.8 and 5.2.4, require that
incoming casks truck and rail shipments receive a receipt radiation and contamination survey. These
steps included a list of the DOT radiation and contamination limits and directed that if the incoming cask
was above these limits that the shift supervisor be notified. While the DOT limits listed were correct,
they were incomplete. The dose limit for the surface of the cask was listed as 10 mSv/hr (1000
mRemn/hr). This is correct for a package shipped in an exclusive use, closed, vehicle (see 49 CFR
173.441). However, the dose limit on the surface of a package in a non-exclusive use vehicle or an
exclusive use, open, vehicle is 2 mSv/hr (200 mRem/hr) and this value was not provided in the
procedure. Additionally, the procedure did not measure the dose at a normally occupied space (i.e., the
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driver's compartment). This measurement is required on outgoing shipments; and while this
measurement is not required on incoming shipments, it does provide useful information for evaluating
any adverse impacts on personnel - if the package is found to exceed the 49 CFR 173.441 dose limits
during the receipt survey.
Specific procedures for the transport of soiled anti-contamination clothing and radioactive trash were not
available, because these were accomplished by other SRS organizations.

F.9.2.5

Records Associated With RBOF Transportation Activities

Records for shipments from RBOF to locations outside SRS were thorough and complete and complied
with DOT requirements. These shipments typically consist of empty packages being returned to the
various research reactor facilities that shipped spent fuel to RBOF.
FINDING: When the inspector requested records for several shipments of sealed sources from RBOF to
the SRS central source facility he was informed there were none. 49 CFR 173.476(a) requires, in part,
that "[e]ach offeror of special form radioactive material must maintain on file for at least one year after
the latest shipment ... a complete safety analysis, including documentation of any tests, demonstrating
that the special form material meets the requirements of § 173.469." DOE Order 460.1A, section 4.b
requires onsite hazardous material transfers to comply with DOT regulations or equivalent documents.
DOE Guide 460.2, section 6.1, requires that, "the shipper should maintain for 3 years or more, a record
of each shipment of hazardous materials

...

"

The inspector's review of WSRC Procedure Manual 19Q, "Transportation Safety," TSM 1.02 and 2.0.2
concluded that these documents did not provide any specific guidance on what types of records should be
maintained after an onsite shipment was completed. Consequently, the inspector concluded that RBOF
personnel were keeping records of shipments as required by their site procedures. The inspector
understands that SRS does have guidance on records management, specifically, WSRC Procedure
Manual B, MRP 3.31, "Records Management." Due to time constraints the inspector was unable to
review this document, but understands that Manual B contains record keeping and retention
requirements for records affecting quality. Because the DOT requirements in § 173.476(a) require a leak
test as well as specifying a record retention period, SRS should verify that these requirements are
properly identified. SRS may wish to consider placing the leakage test requirement in Manual 19Q,
because it is a technical requirement for shipments; and providing an indication of what types of records
are required for this type of shipment. Manual B could still contain the detailed records management
requirements. The inspector believes this approach would provide personnel with a more user-friendly
procedure and ensure that regulatory requirements and DOE orders are met.

F.9.2.6

Quality Assurance Oversight Associated With RBOF Transportation
Activities

Interviews with QA personnel and reviews of QA assessments of RBOF operations, specifically
transportation activities indicated that the assessments were performance based and thorough. In
particular, the team self-assessment performed in April 1998, appeared to be an excellent self-assessment
of RBOF transportation activities.
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F.9.2.7

70-Ton CD Shipping Casks Certification as Type B Packages

The 70-ton CD rail shipping casks, which are used to ship spent fuel from RBOF to other SRS facilities,
cannot meet the hypothetical accident conditions of 10 CFR Part 71, or their equivalent, and therefore
cannot meet the DOT regulations for certification as a Type B package. DOT regulations currently
require that Type B packages meet the requirements of 49 CFR 173.467 (i.e., 10 CFR Part 71
hypothetical accident conditions). Additionally, DOE has authority under 49 CFR 173.7(d) to selfcertify Type B and A(F) (i.e., fissile) packages.
The specific problem with the 70-ton CD casks involves the ability to maintain containment integrity
during a tip-over accident. Spent Fuel Division personnel stated that a re-baselining and modification
program to upgrade the casks was in progress. When completed, the casks would be designed to meet
Type B package standards and would be submitted to the DOE certifying official for certification as a
Type B package. Spent Fuel Division personnel also indicated that there were no plans to use the 70-ton
CD casks for shipment outside SRS or on public rail lines inside SRS.

F.9.3

Conclusions

F.9.3.1

Overall Assessment of Risk

The numbers and types of shipments of radioactive materials from RBOF to both on and off-site
destinations are consistent with the types of shipments seen at large NRC licensees. The risk associated
with these RBOF shipments appear to be bounded by the NRC's Final Environmental Statement on the
Transportation of Radioactive Material by Air and Other Modes, NUREG-0 170, December 1977.
Additionally, off-site shipments of radioactive material are made in conformance with the DOT
regulations in 49 CFR. On-site shipments are made in conformance with DOT regulations, to the
maximum extent practical. Where these standards cannot be met (e.g., Type B package certification of
the 70-ton CD casks), administrative controls such as controlling the speed of the rail car are imposed by
WSRC. NRC regulations on the transportation of radioactive material invoke DOT regulations.
Therefore, the overall risk associated with the transportation of radioactive material from RBOF appears
to be acceptable and is consistent with the risk associated with these activities at other NRC licensees
involved in similar activities.

F.9.3.2

Comparison of RBOF with Current NRC Expectations

Because the NRC's regulations in 10 CFR Part 71 on the transportation of radioactive material invoke the
DOTs transportation regulations in 49 CFR Parts 171 through 173, RBOF transportation activities
currently meet NRC expectations in almost all areas. One area that would not meet current NRC
expectations is the use of the 70-ton CD casks for shipment of spent fuel from RBOF to other DOE
facilities. NRC licensees shipping Type B material are required to use Type B packages, which have
been issued a Certificate of Compliance by the NRC. However, DOE has been granted authority by the
DOT in 49 CFR 173.7(d) to self-certify packages to a standard "equivalent" to 10 CFR Part 71. The 70ton CD casks cannot presently be certified, even by DOE. The inspector was informed that after the
modifications to the 70-ton CD casks are completed, the casks will be certified by-DOE; however, the
casks will not be used in public commerce, but will be confined to the SRS site. DOE's current authority
to self-certify packages for shipments on NRC licensed material would need to be addressed, to
determine whether DOE's disparate treatment from other NRC licensees needs to be retained, were
RBOF to become an NRC licensee.
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Overall, RBOF "as-exists" facilities, activities, documentation and staff concerned with transportation
satisfy NRC requirements.

F.9.3.3

Recommendations

None.

F.10

Emergency Preparedness

F.10.1

Scope

The emergency preparedness program and its implementation concerning RBOF were assessed.

F.10.2

Observations and Findings

The Emergency Planning program is operated and managed at the site (SRS) level by the site contractor
with DOE oversight. The program was reviewed with the Spent Fuel Storage Division Emergency
Planning Coordinator. The SRS has an overall emergency plan with each site area having an annex to
the plan. Area H is annex D, and the RBOF facility emergency plan is contained in that annex. Each
area has an Area Emergency Coordinator (AEC). The facility shift manager is the Facility Emergency
Coordinator (FEC) and reports to the AEC. Each facility (including RBOF) has an Emergency Response
organization that is responsible for any event of an emergency nature that occurs at a facility. The
Emergency Operations Center (EOC) could be activated if warranted by the severity of the event. Upon
activation, the EOC would manage the eventlemergency. The EOC has joint management, i.e., the
contractor site Vice President and the DOE Emergency Manager. Management control for emergency
operations begins at the facility level (FEC), then shifts to the Area Emergency Coordinator who reports
to the Emergency Duty Officer who reports to the EOC. Technical support and resources are managedby
the EOC.

F.10.3

Conclusions

The emergency plan for responding to safety, safeguards and security events/emergencies is
adequate for controlling risks to acceptable levels and satisfying Part 70 requirements, including:
(1) the plant is properly configured to limit releases of hazardous materials during an event or
accident, (2) a capability exists for measuring and assessing the significance of hazardous
releases, (3) appropriate emergency equipment and procedures are provided onsite to protect
workers against radiation and other chemical hazards that might be encountered following an
event/accident, (4) a notification system is established for notifying Federal, State, and local
government agencies and recommending appropriate protective actions to protect members of the
public, (5) necessary recovery actions are established for returning the plant to a safe condition
following an event/accident and 6) the requirements of the emergency plan are implemented
through approved written procedures.

F.10.3.1 Overall Assessment of Risk
Events/accidents involving safety, safeguards and security risks would be acceptably controlled.
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F.10.3.2 Comparison of RBOF with Current NRC Expectations
Based on the Team's review, RBOF emergency planning/response related "as-exists" facilities,
activities, documentation (including procedures) and staff appear to be available and reliable to respond
to safety, safeguards and security events/emergencies in a manner acceptable to the NRC under the
currently effective 10 CFR Part 70 or the draft Part 70.

F.1 0.3.3 Recommendations
None.

F.11

Quality Assurance (A)

F.1 1.1

Scope

The SRS/RBOF QA program and its implementation for engineered and human controls relied on for
safety at RBOF were assessed to determine their acceptance by NRC.

F.11.2

Findings and Observations

DOE requirements (10 CFR Part 830.120) for RBOF provide flexibility to satisfy QA requirements with
alternative approaches that differ from commercial industry QA standards which generally have been
found acceptable by the NRC. For example, RBOF assessments are a DOE accepted alternative to
audits. NRC licenses (under 10 CFR Part 70) typically include commitments for QA audits of risk
related activities including engineered and human controls relied on for safety. Audits are addressed in
an NRC Branch Technical Position published in the Federal Register on March 21, 1989 and in the Draft
Part 70 and accompanying Standard Review Plan. NRC expects that commensurate with the risks
associated with facilities and related activities, licensees are conducting periodic QA audits during the
year to ensure controls relied on for safety are available and reliable to perform their safety function.
During the brief on-site assessment of RBOF QA, SRS staff offered that assessments conducted at
RBOF could be demonstrated to accomplish the performance objectives of QA audits and independent
assessments albeit not by the current documentation. NRC is very receptive to alternative approaches
that accomplish QA performance objectives in the least burdensome manner. In this regard, SRS staff
offered some brief rationale (albeit not sufficient for a licensing decision) supporting the alternative
approach to QA audits at RBOF. Additionally, SRS staff offered that if the alternative approach could
not be demonstrated to meet QA audit performance objectives, the RBOF QA Program could be easily
modified to accommodate audits and independent assessments given RBOF is licensed by the NRC. In
this regard, SRS staff noted that audits meeting NQA-I currently are performed for some SRS facilities
and activities other than RBOF.
Another matter worth noting is SRS/RBOF QA staff qualifications. SRS QA representatives offered that
although QA staff qualifications are appropriate, they are not certified. The representatives noted that if
NRC licenses RBOF, QA staff qualifications can and would be certified with very little effort and
thereby satisfy NRC's expectations.
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SRS QA findings to date, indicate adherence to the DOE approved safety program for the RBOF facility
and associated activities. QA identified corrective actions to date have not been necessary for safety at
RBOF.

F.1 1.3

Conclusions

The current SRS/RBOF QA program is acceptable to the NRC with the exception of audits which are not
performed at RBOF. However, the NRC is receptive to alternative approaches that can be demonstrated
to accomplish QA objectives including those for audits. In this regard, SRS/ RBOF QA staff have the
strongly held view that if RBOF is licensed by the NRC, RBOF assessments can be demonstrated to
satisfy QA performance objectives for audits. Absent such a demonstration, SRS staff offered that the
RBOF QA program could be easily modified to include audits in a manner acceptable to the NRC. Since
this matter could not be resolved within the brief Pilot assessment schedule, a more detailed
consideration of the audit alternative approach is appropriate if NRC licenses RBOF.

F.12

Safeguards Physical Protection

F.12.1

Introduction

The purpose of this assessment was to determine whether physical protection of RBOF and its SNM
satisfy NRC requirements for licensing under 10 CFR Part 70 which references 10 CFR Part 73. RBOF
is considered by the NRC to be a fuel cycle facility handling special nuclear material (SNM) and as such
would fall under the overall licensing requirements of 10 CFR Part 70. Since the RBOF fuel and other
forms contain SNM (High Enriched Uranium) in strategic quantities, the SNM is categorized as strategic
special nuclear material (SSNM). Therefore, RBOF would be subject to the provisions of 10 CFR 73.45
and 73.46 for the protection of Category I levels of SSNM.

F.12.2

General Performance Objectives

The RBOF is a versatile facility for the underwater manipulation of casks, nuclear fuels and other forms
of SNM (irradiated and Unirradiated ) that are received from various offsite reactors and occasionally
from other SRS facilities. RBOF SNM may be prepared for shipment to either the SRS Canyon facilities
for processing, the SRS 100-Area Disassembly Basins for storage or DOE facilities off-site.

F.12.3

Design Basis Threat

The RBOF facility has been down graded to a DOE Category IIIC facility. The SNM (in its present
form) is considered unattractive and difficult to handle. The general threat is that of theft with the
protection strategy focused on containment.

F.12.3.1

Observation and Finding

The fuel and other forms of SNM is configured in large assemblies The assemblies are about 15 feet
long. Special handling equipment is required to remove the SNM from the pool. In addition, a large
vehicle would be necessary to move the material.

F-28

RBOF
Appendix F

PilotProjecton
External Regulation of DOE Facilities

F.12.3.2

Conclusions

The threat of theft is diminished due to the configuration of the form bearing SNM.

F.12.3.2.1

Overall Assessment of Risk

The form of the SNM is configured such that heavy equipment would be required to move and load it
unto a transport vehicle. In addition, the SNM would require some processing to be directly usable.
These practical considerations together with physical protection controls make the risk of SNM theft
acceptable.

F.12.3.2.2

Comparison of RBOF with Current NRC Expectations

Current NRC regulations do not directly address the form of the SNM. However it has been past practice
to consider the form of the SNM in the application of 10 CFR Part 73. This consideration impacts the
implementation of physical protection measures associated with response, searches, access control, and
surveillance by effectively reducing the regulatory burden associated with those measures.

F.12.3.2.3

Recommendations

The application for NRC licensing of RBOF should include the DOE's existing documented basis for
protection of RBOF. As is typical in the NRC licensing process, NRC will consider the form and
attractiveness of the SNM in the application of the physical protection regulations to RBOF.

F.12.4

Security Organization

The Westinghouse Security I SRS Zone Security Manager for the H-Area works in conjunction with the
Area Security Specialist and planner on developing, reviewing, and implementing all physical protection
measures. This includes the RBOF facility. Additional offsite (RBOF) response is provided by WSI-SRS
which provides protective forces to ensure the physical protection of SRS security interests.
Zone Operations provides the security force for patrols, assessment, and onsite response. Guards are
trained and qualified under DOE requirements and orders. In addition Zone Operations guards are
specifically trained to respond to the RBOF facility. Security force members are armed. Zone
Operations responders are uniformed and have equipment similar to that required by Part 73 Appendix
B.
RBOF Zone Operations conduct limited scope exercises but no force - on - force exercises.

F.12.4.1

Observation and Findings

The site physical protection response and assessment services are provided by Zone Operations (located
a short distance away from RBOF). Zone Operations provides patrols, alarm station functions,
assessment, and response. Secondary response is provided by Special Operations which includes the
Special Response Team (SRT), Local Law Enforcement (LLEA), and H-Area Limited Area helicopter
response. Procedures, vulnerability analysis, and off site liaison is provided by the WSI. Weapons
appear to be readily available for response. The security force appears to meet NRC requirements for
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weapons and training. Zone Operations security supervisors conduct assessments and response drills
associated with security procedures at the RBOF. A vulnerability analysis(VA 1196) concluded there is
significant delay time in the theft of SNM to preclude the use of tactical armed responders. Thus
tactical exercises at RBOF are deemed unnecessary and not conducted. Overall, the security
organization for RBOF is acceptable to the NRC.

F.1 2.4.2

Conclusions

The security organization in total is sufficient for meeting NRC regulatory requirements. Security
personnel appear to meet the requirements specified in 10 CFR Part 73.46(b)(4) and Appendix B and
Appendix H. Security force members who are trained in accordance with DOE requirements appear to
meet the NRC training requirements. Considering the form of the of the SNM and the difficulty in
handling the SNM, force - on - force exercises should not be necessary since force can be brought to bear
well within the projected SNM acquisition time.

F.12.4.2.1

Overall Assessment of Risk

The security organization for the RBOF facility is incapable of providing high assurance protection.
Therefore the overall risk is unacceptable considering just RBOF. However considering RBOF as part of
the H-Area complex the risk is diminished to levels acceptable to the NRC because of the presence and
interaction with the Zone security personnel and the associated monitoring of the site by those same
personnel. Timely response may be hampered by the layout of the H-Area fencing. The Zone response
forces would have to travel a considerable distance to engage unauthorized intrusions. This of course is
offset by the difficulty of handling the RBOF SNM.

F.12.4.2.2

Comparison of RBOF with Current NRC Expectations

As a Category I facility the security organization is expected to provide detection, surveillance and
response functions together with access controls into the RBOF facility. The site specifically meets
those expectations only if consideration is given to the form of the SNM, the available resources other
than at RBOF, and the difficulty in handling the SNM. The physical protection available appears
sufficient to meet Category I response requirements given the form of the SNM is considered.
Considering the SNM form and SR site-wide facilities, activities, documentation and staff for physical
protection of RBOF (including its SNM), RBOF physical protection appears to satisfy NRC
requirements.

F.12.4.2.3

Recommendations

*

Involve the protection personnel in the access control and monitoring of RBOF on a more direct
basis.

*

Develop a method to assure more timely armed response to intrusions at RBOF. Consider that
the distance the Zone response force would have to cover could allow them to come under fire in
the event of an adversary action at RBOF.
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F.12.5

Physical Barriers

The RBOF facility (Building 244-H) is constructed on about 2 acres of land approximately 1,300 feet
west of building 221-H. The building is about 139 feet wide and 148 feet long, and contains water-filled
basins. The basin area extends below grade to a maximum depth of 45 feet. The roof over the 100-ton
crane bay is about 45 feet above grade and most of the remainder of the roof is at an elevation of 15 feet.
The basins, cubicles, and shielding walls are made of reinforced concrete. Most of the above-grade
structure consists of standard structural steel shapes with and exterior wall of "Transite." The SNM has
to be handled with a traveling bridge crane since the 100 ton crane does not cover the primary basin. The
bridge crane can not lift the framework in which the SNM is stored. Care must be taken to prevent
damage to the crane and the fuel bundles since misalignment would cause the bundle two bind. The
aluminum cap on the fuel bundle could be damaged and the bundle dropped if the lifting force is too
great.
RBOF is located in a Limited Area (LA) which encompasses the RBOF, HB-Line, and H-Canyon
facilities. There are no designated Protected Area (PA) barriers, Vital Area (VA) barriers, or Material
Access Area (MAA) barriers. SNM exists in the RBOF facility storage basins typically mixed with
fission products. Other SNM in solid form are stored in the basins. DOE defines RBOF as a Category
III facility. There are no defined protected area barriers associated with RBOF. The top SNM is located
under five to nine foot of water behind seismic designed walls three feet thick.

F.1 2.5.1

Observation and Findings

The RBOF facility has several inherent barriers. The basin itself is seismic designed reinforced
concrete. The SNM is stored under five to nine feet of water. The above ground portion of the facility
is a mixture of concrete walls and heavy (Transite) walls. The above ground walls have been upgraded
to withstand heavy winds. The three foot thick seismic walls represent sufficient strength to qualify as a
vehicle barrier since they rise above ground level about five feet.
The SNM requires the use of heavy equipment to lift the material in and out of the pool. The SNM is
precisely sited and accounted for in the pool. Movement of the SNM across of this pool-barrier is
monitored and inventoried.
Security services are provided by the Zone operations. All RBOF assessment, access control and
monitoring and response originates from the site area. Entry into the storage areas are also monitored by
procedures for radiation safety. The cleared area could be considered an isolation zone but there is no
injunction against activities taking place in this area. As noted earlier, the site has a deviation from
having to maintain an isolation zone. Illumination appears to be sufficient to provide for physical
protection functions although there is a deviation from maintaining the illumination level.
No specific material access area is defined at RBOF. There are no security posts within the RBOF
facility. The facility is a windowless facility. Interior lighting is sufficient for monitoring, observation,
and assessment activities. There are no vaults in the RBOF facility.
The nature of the SNM form provides inherent tamper indication. For example, the SNM is stored in
assemblies which need to be removed from the storage pool. Once the SNM is lifted to the surface of the
pool, the radiation is sufficient to cause an alarm indication from the radiation monitors. While the SNM
is not stored within a container (cask), it would be difficult to remove the SNM from the storage rack
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without some indication to other personnel in the area. The movement of such heavy equipment coupled
with the inherent radiation from the SNM (which would sound the radiation alarm) would be sufficient to
meet NRC tamper indicating requirements. Movement and placement of the SNM is monitored from
both an MC&A and a criticality viewpoint. There are no process areas at the RBOF facility do to the
form of the SNM.

F.12.5.2

Conclusions

Barriers represent delay mechanisms. The barriers present at the RBOF facility constitute considerable
delay times and delay mechanisms. The DOE vulnerability analysis concludes that substantial delay is
present for the penetration and extraction of SNM from the pool thus eliminating the need for immediate
off site response. The conclusion is that additional barriers may not be necessary because of the
difficulty in handling the SNM. Such difficulty also provides substantial access control and detection
prior to the SNM being acquired. In addition, the RBOF site has a substantial vehicle denial system
inherent in its design. Penetration of the building walls by vehicles would be by NRC as incredible.
The SNM access area barrier could be comprised of the water barrier which requires significant
manipulation of the fuel bundle prior to loading them on a conveyance. This appears to be a reasonable
approach acceptable for licensing, i.e., recognizing the difficulty of surmounting the barrier along with
the inherent associated controls and monitoring for radiation.
The permanent security post (the CAS) is in a protected, substantial facility and is acceptable as an alarm
station. The fact that the CAS and associated response forces are located outside any protected area
barrier which could be designated for RBOF makes verbatim compliance with the regulation somewhat
difficult. One could argue the inherent delay would create a situation where the letter of the regulation is
not being met but the objective of the regulation is being met. If the RBOF site were defined to include
the entire H-Area there easily would be verbatim compliance.
With the substantial nature of the walls of the storage facility and the strengthened walls of the overall
structure, along with the difficulty of moving the SNM, isolation zones could be considered unnecessary.
The security force would have sufficient time to assess an intrusion. However, the regulation still
specifically requires isolation zones associated with barriers and delay/assessment systems. At present
no such configuration exists and this could be considered as part of the licensing review for acceptance.
Interior illumination is sufficient to meet regulatory requirements. Exterior illumination is insufficient
due to the uncontrolled isolation zone area. Additional controls for the parking of vehicles and
equipment in the clear areas outside the RBOF facility would address this requirement.
The inherent qualities of the SNM along with the close monitoring of the SNM provides sufficient
surveillance to meet the tamper indicating requirements.

F.12.5.2.1

Overall Assessment of Risk

Risk of theft of SNM from the RBOF site is low by the fact the SNM form is difficult to manipulate.
Access to the SNM is difficult because of the storage medium. And, finally, the SNM movement is self
indicating because of the radiation alarms once the material is raised above the pool surface.
Accordingly, the risk of theft under the current RBOF safeguards is low.
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Comparison of RBOF with Current NRC Expectations

NRC expectations for a Category I facility suppose that the SNM is in a transportable form, is in a usable
form, and requires a minimum of processing prior to use. The RBOF SNM is neither transportable
easily, directly usable, nor easy to process. As such, direct comparison of RBOF with other NRC
Category I facilities and expectations is fruitless. However, the SNM is subjected to physical protection
measures that essentially satisfy 10 CFR 73.446 (b) through (h) if alternative measures are considered.

F.12.5.2.3

Recommendations

Discussions with the applicant would indicate they would like the PA barrier to be defined as the
RBOF building walls with the MAA defined'as the surface of the pool. SRS staff note that the
DOE vulnerability analysis has shown substantial delay in the removal of SSNM. The
requirement of a PA barrier along with isolations zones is unnecessary given this delay. This
likely would be considered acceptable during the licensing review.
*

Illumination levels associated with the RBOF facility are acceptable. However, commitments to
these illumination levels would need to be included in the licensing application. There is no
control of the materials or vehicles that may be associated with the facility. In this regard, RBOF
sought and received a deviation from the DOE orders. However, the guard presence at the
facility is considerable because of the continual patrols and the 1 hour walk through and around
the facility. The application should include the DOE rationale and commitments documented for
the deviations.

F.12.6

Access Control Subsystems and Procedures

F.12.6.1

Observation and Findings

All personnel with access to the H-Area are identified and authorized. In addition, within RBOF, access
into the basin area requires authorization and oversight. There is a numbered picture badge system for
the overall site that is checked for authorization upon entry into the H-Area. Authorized uncleared
personnel must be accompanied by a "Q" or "L" cleared escort and are required to sign a visitor log.
There are no vital areas within the RBOF facility.
Personnel are not searched for contraband items at the RBOF facility. However, there is an opportunity
for a random search for contraband items prior to reaching the RBOF facility (at the H-Area Limited
Area entrance). There is no search of packages entering the RBOF facility. However, HP procedures
preclude packages in general from entering the basin area. Personnel, packages and vehicle inspections
are not routinely conducted at the H-Area Limited Area ingress/egress control portal. However, all
personnel, packages and vehicles are subject to inspection, based upon the protective force members
reasonable suspicion that site prohibited articles are being introduced or government property is being
removed.
Personal vehicles are not allowed access to the H-Area Limited Area (LA). Vehicle access is limited to
government vehicles and authorized vendors and subcontractor vehicles. A vehicle placard is required
before any non-government vehicle is allowed into the LA. It was noted that government vehicles are
not locked when they are parked in the LA.

F-33

RBOF
Appendix F

Pilot Projecton
External Regulation of DOE Facilities

Currently there is no identified SNM Material Access Area. However, it is expected that the MAA will
be designated as the RBOF basin area. Given this, HP control procedures constitute a search of
individuals entering the area. The "two man rule" for access to SNM is maintained upon the first
opening of the RBOF building in the morning. Within the RBOF basin area, HP requirements provide
for oversight of activities with the addition of CCTV coverage of the entire area from the RBOF facility
control room and the H-Area Limited Area-Area Zone alarm station. There are no designated controlled
access areas.
There is no MAA exit search of waste containing SNM. However, the SNM form would provide visual
indications that SNM is conveyed. Shipments of SNM associated with RBOF are treated as NRC
Category II material, i.e., SNM that has been irradiated. SNM being shipped from the RBOF area stays
within the overall SRS for repackaging or storage at other facilities.
Uncleared personnel who are granted access to the RBOF area must be accompanied by a "Q" or "L"
cleared escort and are required to sign their name on the area visitors log. Access control is performed
by the WSI-SRS SO/SPOs.
Lock and key control is under the supervision of the site-wide Safeguards and Security Programs,
Technical Services Division. The protective force maintains keys for selected facilities and is contacted
when entry is required during non-working hours. If entry is requested to a building where access
authorization is required, the CAS specialist will verify the individuals authorization. Keys are
inventoried during each shift.

F.12.6.2

Conclusions

Access control at the RBOF facility as a "stand alone" site cannot satisfy all NRC requirements.
Therefore, one is immediately drawn to the H-Area Limited Area access controls that provide the
majority of access controls for personnel and vehicles at RBOF. RBOF access controls easily can be
upgraded to accommodate contraband, personnel, and package searches. These controls are generally
related to safety functions and or operational functions. Current training of the personnel performing
these access controls could emphasize the physical protection aspects of such controls and NRC
requirements given the form of the SNM at RBOF.
Vehicle control into the RBOF area is only accomplished at the H-Area Limited Area access control.
Accordingly, additional vehicle control easily could be implemented specifically for RBOF.
Access control at RBOF is dependent upon the designation of specific areas. With no SNM Material
Access Area identified, specific access controls cannot be designated separate from another
function/area. Therefore, the Material Access control area has to be designated as the RBOF internal
area in order for credit to be given to a building wall designated as a Protected Area. Designation of an
area outside of RBOF would require the erection of additional fences and intrusion detection systems.
While the SNM arriving at the site is generally in one for, i.e., reactor fuel elements; the SNM content of
the individual elements is somewhat uncertain. This uncertainty could increase the risk of SNM
potential theft or diversion by an insider.
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Appendix F

Overall Assessment of Risk

RBOF risks involving theft of SNM are minimal because of the SNM form. Access control measures
could be performed in a manner that takes advantage of the difficulty of handling and moving the SNM.
Such measures could be performed on a "gross" scale. Thus the risk of theft is lessened. Generally,
contraband items that would facilitate the theft of SNM would be ineffective at RBOF because of the
remote monitoring of the facility and the time it would take to acquire, load, and remove the SNM.

F.12.6.2.2

Comparison of RBOF with Current NRC Expectations

NRC expectations for a Category I facility are that access control measures would provide high
assurance that theft of SNM directly or the facilitation of theft of SNM by an insider would be highly
unlikely. Such assurance can be provided in the case of RBOF because the form of the SNM provides
for ease of detection, either visually or with various types of equipment. The introduction of contraband
at RBOF is also highly unlikely because containment strategies and the difficulty of handling the SNM
reduce the risk of the introduction of weapons. Accordingly the expectation of high assurance protection
for SNM satisfies NRC requirements.

F.12.6.2.3

Recommendations

Institute a search of items coming into the facility. Personnel, hand-carried packages, delivered
packages, and vehicles that could contain contraband materials and that would be used in the
theft of SNM should be searched..
*

Satisfy NRC MC&A requirements which together with physical protection comprise a defense in
depth integrated approach for safeguarding SNM.

F.12.7

Detection, Surveillance, and Alarm Subsystems

F.12.7.1

Observation and Findings

Security patrols of the RBOF facility are frequent and within the time frame postulated for theft of
SNM. Observation of the general area is also available through the use of cameras. The site has
emergency exits leading from the facility which are locked and alarmed. Protection for the encapsulated
SNM is commensurate with the difficulty of handling and retrieving the SNM. There is only one SNM
material access area associated with RBOF and that is the storage basin. After normal working hours,
access into the RBOF area requires the use of the "two man rule".
All RBOF doors are alarmed and the area over the storage basin is covered by a volumetric intrusion
detection system and CCTV. Patrolling guards have duress alarms.
The alarm station associated with the RBOF facility is the H-area alarm station. The secondary alarm
station is the site wide backup alarm station which is associated with the overall site responders. All
alarms are annunciated both audibly and visually. In addition, CCTV monitors provide a means of
assessment for the alarm station operator. There are no operational activities that would interfere with
the operator fulfilling alarm response functions. All intrusion detection systems and CCTV have backup
power. Switch-over from standard to backup power is automatic and the operators are notified
concerning the status of the power system. All alarms are tamper indicated and line supervised. The
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annunciation system indicates the status of each alarm point. The RBOF facility is monitored externally
through the use of patrols and CCTV from the H-area alarm station. All operational activities involving
SNM require the use of the two-man rule. The SNM material access area is monitored using the "twoman rule" as well as randomly monitored from the H-Area alarm station through the use of CCTV.

F.12.7.2

Conclusions

The RBOF facility contains SNM that is encapsulated and difficult to retrieve. The material would have
to manipulated using handling equipment in order for unauthorized removal to be accomplished. The
current monitoring systems within the RBOF facility are sufficient to detect any attempt of theft of
significant quantities of material.

F.12.7.2.1

Overall Assessment of Risk

The risks of theft of RBOF SNM is low because of the SNM form and the difficulty of handling the
SNM.

F.12.7.2.2

Comparison of RBOF with Current NRC Expectations

Current NRC expectations would require the RBOF SNM to be protected against theft by detection,
assessment, and response measures. When the SNM form is taken into consideration the RBOF SNM
current protection measures satisfy NRC expectations.

F.12.7.2.3

Recommendations

NONE

F.12.8

Communications Subsystems

F.12.8.1

Observation and Findings

Each guard is equipped with 2 way radios to facilitate communications between guards and the
continuously manned alarm stations. Alarm station operators can call for assistance from the site wide
responders and the backup site wide alarm station. The site wide responders provide the equivalent of
authoritative law enforcement response.
All systems have backup UPS systems for immediate backup power and diesel generators to bring on
line for long term backup power.

F.12.8.2

Conclusions

Physical protection related communications at RBOF are adequate to support the assessment and
response functions of the physical protective force.
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Overall Assessment of Risk

Physical protection related communications systems for RBOF contribute to maintaining the low risk of
SNM theft at RBOF.

F.12.8.2.2

Comparison of RBOF with Current NRC Expectations

RBOF physical protection related communications systems satisfy NRC requirements.

F.12.8.2.3

Recommendations

None

F.12.9

Test and Maintenance Programs

F.12.9.1

Observation and Findings

Maintenance of physical protection systems and their support elements for RBOF are provided using a
graded approach. Systems are maintained and tested to assure their availability and reliability. The SRS
has a performance assurance program which incorporates DOE orders for testing and maintenance of
physical protection systems.

F.12.9.2

Conclusions

The SRS testing and maintenance program applied to RBOF physical protection related systems is
rigorous and well documented. The program ensures available and reliable systems performance.

F.12.9.2.1

Overall Assessment of Risk

SRS testing and maintenance for RBOF physical protection related systems reduces the risks of systems
degradation or failure.

F.12.9.2.2

Comparison of RBOF with Current NRC Expectations

SRS testing and maintenance for RBOF physical protection related systems satisfies NRC requirements.

F.12.9.2.3

Recommendations

None

F.12.10

Contingency Response Plans and Procedures

F.12.10.1

Observation and Findings

Contingency response is directly related to the overall Savannah River site tactical response measures.
Response organizations maintain the resources, authority, and trained individuals ch to provide
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appropriate response to unauthorized access to SNM. Initial response to unauthorized entry is provided
by the H-Area guards who are armed with weapons that NRC would expect under the requirements of 10
CFR 73.46. Local law enforcement agency response are provided by the overall site security responders.
Tactical response teams are available from outside the H-Area and can respond within the postulated
time necessary interrupt the theft of SNM. The site has response procedures which describe the
interaction between the H-Area guards and other responders. The use of deadly force is authorized by
law to the physical protection guards. Protected area and SNM material access area alarm assessment is
provided by the H-Area patrols and alarm station. RBOF follows the SRS general site requirements for
the maintenance of records.

F.12.1 0.2

Conclusions

Given the form of the SNM and the postulated time required to accomplish theft of SNM at RBOF, the
requirements of 10 CFR 73.46 are satisfied.

F.12.10.2.1

Overall Assessment of Risk

RBOF SNM theft risk is low based upon the SNM form and manipulation constraints.

F.12.10.2.2

Comparison of RBOF with Current NRC Expectations

NRC licensing recognizes the form of SNM and its manipulation can significantly impede the theft of
SNM. In this regard, RBOF likely would satisfy NRC requirements for licensing.

F.12.10.2.3

Recommendations

None

F.12.10.3

Overall Finding Concerning RBOF Physical Protection

In essence, the performance objectives of Part 73 are satisfied by existing facilities, activities, staff and
documentation for physical protection of SNM at RBOF.
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SITE DESCRIPTION

The site description is a summary of the information used in preparing the SAR, which identify hazards,
potential credible accidents, and the consequences of those accidents. The site description is consistent
with the information used as a basis for environmental, emergency management, and the analyses in the
SAR.

2.0

ORGANIZATION AND ADMINISTRATION

The purpose of the review of the organization and administration is to ensure that management systems
and structures are in place that provide reasonable assurance that the licensee plans, implements, and
controls site activities in a manner that ensures the safety of workers, the public, and the environment.
The review also ensures that the qualifications for key management positions are adequate.
The SRS organization and management policies for RBOF provide adequate safety management and
administrative control for the safe operation of the facility. The Pilot team has reviewed these measures
and concludes that the SRS has an acceptable organization, administrative policies, and sufficient
competent resources are established to provide for the safe operation of the facility under both normal
and abnormal conditions.

3.0

INTEGRATED SAFETY ANALYSIS (ISA)

The purpose of the ISA review is to establish reasonable assurance that the applicant or licensee has:
1. Systematically and comprehensively performed an ISA of the fuel cycle facility and its processes.
2. Evaluated all hazards and credible accidents in the ISA involving deviations from normal
processing, internally initiated events (nuclear criticalities, chemical reactions, explosions, and
fires), and externally initiated events (floods, high winds, and earthquakes) that could result in
consequences to the public, facility worker, or the environment of the types specified in draft 10
CFR 70.60(b).
3. Designated engineered and administrative controls to provide reasonable assurance, through
preventive or mitigative measures, that known hazards evaluated in the ISA will not result in
unacceptable consequences.
4.

Used competent staff in the ISA process.

5. Provided a formal system to manage changes to the ISA.

SUMMARY OF INTEGRATED SAFETY ANALYSIS PROGRAM
Many hazards and potential accidents can result in unintended exposure of persons to radiation,
radioactive materials, or toxic chemicals associated with licensed materials. The RBOF facility, under
the Spent Fuel Storage Division of WSRC, has prepared an Safety Analysis Report (SAR) documenting
an extensive analysis of RBOF operations that appears to fully meet the DOE standards for such safety
analysis. The SAR includes the following elements: site, facility and process descriptions, hazards
analysis performed by integrated ISA teams, systematic accident sequence identification, consequence
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evaluation, frequency evaluation, risk acceptance by use of a risk matrix, and identification of safety
controls. These elements are exactly what constitutes an Integrated Safety Analysis (ISA) meeting the
acceptance criteria of the NRC draft fuel cycle Standard Review Plan (SRP).
The only significant difference between the RBOF SAR analysis and an NRC ISA is that the
consequence and frequency values used in the RBOF risk matrix differ slightly from those proposed by
the NRC. Hence, in submitting a license application to the NRC some information would need to be
added to the accident sequence table to facilitate evaluation against these NRC criteria. In addition,
documentation of analysis team qualifications and methods used to identify accidents would be needed
in an NRC application. Each of the separate elements of the RBOF analysis will be discussed separately
in the sections below.

SITE, FACILITY, AND PROCESS DESCRIPTIONS
Chapters I and 2 of the RBOF SAR contain descriptions of the RBOF site, the facility, and each of the
process operations conducted at RBOF with respect to characteristics affecting safety disciplines. These
descriptions have been selectively reviewed and found to be acceptable in the type of contents and
degree of detail. External hazards information is included in the site description.

ISA TEAM QUALIFICATIONS
It was determined by interviews with safety management personnel that the hazard analysis reported in
the SAR was conducted by teams representing the safety disciplines required by NRC guidance; namely,
ISA methods expertise, process operations, chemical safety, radiological safety, nuclear criticality safety,
and fire safety. However, formal documentation of the team qualifications is not included in the SAR
itself. As part of an application for an NRC license such a description would be required. In particular,
training of at least one member of each team as an ISA leader, familiar with systematic accident analysis
methods, is required. Membership from the operations organization familiar with each particular process
being analyzed is also required.

HAZARD AND ACCIDENT IDENTIFICATION
Chapter 3 of the RBOF SAR includes a description of the methods used to identify hazards and accident
sequences and to assess their consequences and frequency. It then presents the lists of the hazards and a
summary table listing information on all accident sequences. The NRC fuel cycle SAR requires that
adequate methods and criteria be applied in several task areas: 1)comprehensiveness of accident
sequence identification, 2) consequence evaluation, and 3) frequency evaluation, 4) risk acceptance, and
5) identification of safety controls.
1. Comprehensiveness of Accident Identification
Assurance that all accidents have been identified is obtained by using standard systematic methods such
as FMEA, HAZOP, checklists, fault trees, or event trees. The RBOF SAR does not present information
on what methods were used, but refers to a 1983 systems analysis document. This document was not
reviewed. However, the SAR does present the resulting list of accidents. Some of these are presented as
event trees. It is apparent that systematic methods were used, but a documented description of the
method used for each process would be required as part of an NRC license application. The tabular
summaries of accidents identified included all the information elements required by the NRC SRP;
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namely: sequence of initiating events and control failure events, identification of controls, evaluated
consequence categorization, evaluated frequency, and evaluated risk index.
2. Consequence Evaluation
The RBOF SAR contains an extensive and detailed description of methods and results obtained for
consequence evaluation of each accident. Consequence types evaluated included radiological, chemical,
fire, explosion, and criticality. This set of types is the same as the NRC requirement. Accidents are
assigned to consequence categories established by DOE. These are very similar, but not identical to, the
NRC consequence categories of the recent draft revision to 10 CFR 70, as explained in the SRP for fuel
cycle facilities. Since actual consequences have been evaluated for all accidents in the RBOF SAR, recategorization to fit NRC categories would be a minor effort. For example, the RBOF guidelines have a
"moderate consequences" category defined as greater than 25 rem to a worker, the upper limit being
undefined. The NRC defines an "intermediate consequences" category as 25 to 100 rem to a worker, and
above 100 rem as being "high consequences". Since individual accidents in the RBOF SAR have a
calculated bounding consequence in rem, each can simply be reassigned to the NRC categories in the
accident summary table, if needed.
3. Frequency Evaluation
The RBOF SAR describes the methods used to assign frequencies to identified accidents. These methods
are quantitative or semi-quantitative, meaning assignment to frequency categories based on qualitative
considerations. The methods are either based on published DOE standards or other documented
methodologies. Although these frequency methods were not reviewed, such approaches would likely be
more than sufficient to meet the NRC SRP requirements, since the NRC recommended approach uses
very rough approximations.
4. Risk Acceptance
The purposes of the RBOF SAR are to meet DOE SAR requirements. These requirements differ subtly
from those of the NRC draft revision to 10 CFR 70. DOE's goal is to use the accident analysis to
identify bounding accidents of highest risk. These accidents then are required to receive a more
thorough consequence evaluation. The NRC approach is to require that consequences be estimated for
each accident, then graded frequency criteria be applied. That is, accidents in the highest consequence
category must be shown to be "highly likely", while accidents in the intermediate consequence category
must be "unlikely". The NRC fuel cycle SRP provides a criterion based on a risk index for judging
whether a sequence is unlikely or highly unlikely. In an NRC license application for RBOF, the table of
accident sequences could simply be supplemented by using NRC consequence and frequency criteria in
the appropriate columns, then comparing the results to the NRC risk acceptance criteria. Since the
information necessary for making these assignments is already present in the tables, this task should be
easily accomplished.
5. Identification and Commitment to Safety Controls
To provide the NRC staff adequate confidence in the margins of adequate safety, it is necessary that the
applicant identify all the safety procedures and controls relied on for safety. This must be done in a way
showing that each accident sequence identified in the analysis is covered by an adequate combination of
controls. The RBOF SAR provides information that accomplishes this objective by listing items relied
on for safety in the accident sequence table, then providing further description of these controls
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elsewhere. The hardware type controls are further described in Chapter 4, titled: Safety Structures,
Systems, and Components (SSC's). The derivation of Technical Safety Requirements in Chapter 5
covers other specific control requirements. This system fully meets NRC requirements in this area.

CONCLUSION
The staff concludes that (1) the identification and evaluation of the hazards and accidents as part of the
SAR and (2) the establishment of controls to maintain safe facility operation from their consequences
meet the requirements of 10 CFR Part 70, and provide reasonable assurance that the health and safety of
the public will be adequately protected. In an actual license application, some documentation in addition
to that found in the RBOF SAR would be required as described above, primarily methods documentation
and risk category reassignments.

4.0

RADIATION SAFETY

The purpose of this review is to determine whether the SRS radiation protection program is adequate to
protect the radiological health and safety of workers and to comply with the regulatory requirements in
10 CFR Parts 19, 20, and 70. The contents of this chapter are more detailed because this chapter
provides acceptance criteria for evaluating compliance with 10 CFR Part 20, which has very specific
requirements. The review of the SRS program for protecting members of the public and the control of
effluent releases is not included in this chapter, but is in Chapter 9, "Environmental Protection," of this
SRP.
SRS has implemented an acceptable radiation safety program that includes: (1) an effective documented
program to ensure that occupational radiological exposures are ALARA; (2) an organization with
adequate qualification requirements for the radiation safety personnel; (3) approved written radiation
safety procedures or RWPs for radiation safety activities; (4) radiation safety training for all personnel
who have access to restricted areas; (5) requirements for the ventilation systems; (6) requirements for
radiological air sampling; (7) requirements for control of radiological contamination within the facility;
(8) programs for monitoring personnel external and internal radiation exposure; (9) a respiratory
protection program; (10) requirements for radiological measurement instrumentation; and (11)
appropriate radiation controls based on the ISA.
The assessment program appeared to have the necessary independence to conduct effective reviews of
the RBOF facility. Assessments were performance based and covered postings, radiation work permits,
contamination control practices, radiological surveys, the ALARA program, and housekeeping.
The Radiological Worker Training Program at the SRS implemented the training requirements in 10
CFR 835, the WSRC SQ "Radiological Control Manual" and the DOE Radiological Control Manual
(DOEiEH-0256T[), Chapter 6. Worker training was divided into two parts depending on the job
requirements. Radiological Worker I Training was required for all workers who require unescorted
access to the Radiological Buffer Areas, Radiation Areas, and Radiological Materials Areas.
Radiological Worker I Training was required for radiological workers who require unescorted entry into
High and Very High Radiation Areas, Contaminated Areas, Airborne Radioactivity Areas and who could
have contact with hot particles or use glove boxes having high contamination levels. Refresher training
programs were designed to maintain and enhance worker proficiency and consisted of one or more
refresher training handouts which could cover procedures, equipment/facility changes, lessons learned
from industry operating experiences, and deficiencies identified from post training evaluations.
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The radiation protection (RP) staff consisted of the Radiological Control Officer, one supervisor and
eight RP technicians. The RP staff conducted a pre-job briefing, which included discussions of the work
scope, radiation controls, area dose rates and contamination levels, potential for airborne contamination,
area dose rate limits, contingency plans, egress routes, protective clothing, dosimetry and respiratory
protection.
During the planning phase of a job, the work package including procedures and RWP was reviewed by
the RP supervisor to determine if an ALARA review would be needed. If not, routing of the work
package would be completed and the job scheduled. When an ALARA review was needed, the package
was reviewed by a team consisting of the work group, the ALARA coordinator and the RP supervisor.
The dosimetry program for the RBOF facility was part of the site wide dosinetry program. DOE
dosimetry programs were accredited through the DOELAP process which was unique to DOE but
appeared be equivalent to the NVLAP process. The dosimetry program appeared to be well managed
and very well equipped. The program was last recertified on September 10, 1997 and the recertification
was good for two years.
The NRC staff concluded that the SRS radiation safety program was adequate and that SRS had the
necessary technical staff to administer an effective radiation safety program that meets the requirements
of 10 CFR Parts 19, 20, and 70. Conformance to the application and license conditions will ensure safe
operation and will provide early detection of unfavorable trends to allow prompt corrective action.

5.0

NUCLEAR CRITICALITY SAFETY (NCS)

The purpose of this review is to determine whether the SRS has (I) assessed accident sequences
identified in the integrated safety analysis (ISA) that could result in conditions leading to a nuclear
criticality; (2) implemented, with supporting analyses, adequate controls and limits on the parameters
relied upon to prevent a nuclear criticality for those conditions; (3) established an acceptable
organization with which to implement the NCS program to control the parameters relied upon for NCS;
and (4) established associated management control systems needed to maintain NCS.
The NRC staff has reviewed, using the acceptance criteria of Chapter 5 of the NRC draft Standard
Review Plan (SRP) for fuel cycle facilities, the SRS organization, management control systems, and
technical program for developing, implementing, maintaining, and improving Nuclear Criticality Safety
(NCS). Documents reviewed included the RBOF SAR, the SFSD Nuclear Facilities Authorization Basis
Manual, Nuclear Criticality Safety Evaluations, Nuclear Criticality Validation Reports, RBOF NSDS's,
RBOF operating procedure checklists, RBOF training records, NCS postings, NCS physical controls and
structures with an NCS fiction, and the NIM criticality accident alarm system

SUMMARY SAFETY EVALUATION
Based on the above, the staff has, in summary, concluded that:
1. SRS has in place a staff of managers, supervisors, engineers, process operators, and other support
personnel who are qualified to conduct the proposed operations according to NCS practices that
have been established in approved documentation.
2. The RBOF operational plans, the NCS practices in RBOF SAR, and the WSRC SFS Division
Nuclear Facilities Authorization Basis Manual commit to and have implemented NCS
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engineering and administrative practices complying with DOE Order 420.1 and with applicable
ANSI/ANS series 8 standards. NRC staff finds that these practices are acceptable to ensure that
the fissile material will be possessed and used safely according to the requirements in 10 CFR
Part 70.

i<>

3. The NCS program is based on technical criteria such that the nuclear safety analyses ensure a safe
basis for facility operation.
4. SNM operations incorporate double contingency for NCS under normal operations and under
credible accident conditions.
5. The facility maintains an effective criticality accident alarm system (NIM) with corresponding
emergency procedures that appear to be in compliance with 10 CFR 70.24.
Based on this review, the staff concludes that the RBOF plan for managing NCS and the NCS controls
established to maintain safe operation of the facility are acceptable to meet the requirements of 10
CFR Part 70 and provide reasonable assurance that the health and safety of the workers and public are
protected.
No significant deficiencies in the RBOF NCS program or practices was found as defined in the
documents reviewed as stated above.

DETAILED SAFETY EVALUATION
The sections below will provide further elaboration on the various aspects of the nuclear criticality
safety program of RBOF. The topics covered will be as delineated in the acceptance criteria of
Chapter 5 of the fuel cycle Standard Review Plan; namely, NCS organization, NCS management
control systems, NCS technical practices, and NCS results of the Integrated Safety Analysis (ISA).

NCS ORGANIZATIONAL RESPONSIBILITIES

j a

The RBOF Safety Analysis Report (SAR), the generic WSRC SAR, and the Spent Fuel Storage
Division (SFSD) Nuclear Facilities Authorization Basis Manual clearly explain the organizational
relationships and assigned responsibilities for Nuclear Criticality Safety as applied at RBOF. RBOF
is part of the Spent Fuel Storage Division of WSRC and the Vice President in charge of this Division
has overall safety responsibility for RBOF. Under SFSD the Basin Facilities Manager has direct
operational management responsibility for RBOF including NCS requirements. He is responsible for
providing and training personnel and for development of operating procedures complying with NCS
requirements. Independent of the RBOF management, but under SFSD, the Regulatory Programs
Manager has responsibility for assuring compliance with DOE and WSRC requirements for NCS
analysis and programs. Nuclear criticality safety analysis support is provided through this manager to
RBOF by the Criticality Safety Engineering Group (CSEG) of the CRT Section of the Projects,
Engineering and Construction Division (PECD). CSEG thus performs the technical criticality safety
function of USQD's and NCSE's. The RBOF Basin Facility Manager is responsible to implement the
safety requirements established by CSEG in these NCSE's. CRT CSEG is often supplemented by
personnel from Westinghouse Safety Management Solutions, a separate corporation. Administrative
oversight and configuration management of WSMS is maintained by PECD Regulatory Compliance
Manager through the WSRC organization.
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Oversight of the RBOF NCS Program is achieved by reviews and audits provided by the ESH&QA
Division of WSRC and by the RBOF Safety Review Committee under the site-wide Nuclear Safety
Review Committee.
Information on the management and oversight functions for RBOF were obtained by interviewing the
SFSD Regulatory Compliance Manager, the RBOF Operations Manager, and from the RBOF SAR.
The NCS organizational structure, as described in the SAR, has an acceptable delineation of all the
requisite responsibilities and shows adequate independence of both the NCS function and the QA
function from the line operational management

NCS ADMINISTRATIVE PRACTICES
WSRC has issued the policy document WSRC-I-0I containing Management Policy 4.5 which
establishes a Nuclear Criticality Safety program implementing DOE Order 5480.24. WSRC is in the
process of producing an implementation plan for DOE Order 420.1, the successor to 5480.24. Both of
these orders are based on the ANSI/ANS Series 8 industry consensus standards for NCS. The
USNRC Division 3 Regulatory Guides likewise endorse these same standards as the basis of an
acceptable NCS program.
The basic administrative elements of the RBOF NCS program were examined as existing in NCSE's,
validation reports, and procedures manuals. The basic element of an NCS program conforming to
ANSI/ANS Standard 8.1 and 8.19 is that each process containing fissionable material receive a formal
evaluation by qualified NCS engineers to show that all operations will be subcritical for normal and
credible abnormal conditions. This requirement is met by RBOF. In fact, as a matter of practice,
each incoming fuel shipment to RBOF is regarded as an Unresolved Safety Question requiring that a
formal USQ Determination be made regarding the correct Criticality Safety Limits (CSL) and
procedures to be followed in storing it at RBOF. As part of this USQD a Nuclear Criticality Safety
Evaluation is performed by CRT or WSMS to determine the loading of fuel element pieces in storage
containers and their placement in the existing pool storage racks. Requirements and CSL's
determined by the USQD/NCSE are then implemented by Nuclear Safety Data Sheets at RBOF. All
fuel handling operations at RBOF are carried out under written procedures that must be approved as
conforming to these NSDS's. An inspection was conducted of such a sequence of documents and
found to be more than adequate. The implementation of these procedures was checked by examining
actual operating procedure checkoff sheets, records of past operations, and by interviewing the shift
supervisor on duty that day. All was found to be in compliance and adequate for safety.
The management and oversight requirements of Order 420.1, as stated in ANSI/ANS 8.19, were
inspected and are reported above. The RBOF NCS training was also examined. The program as
described in the SAR provides for adequate NCS training for all RBOF personnel, and fuel handling
safety training for fuel handlers. Handlers are required to have completed refresher training within a
set period and are required to have conducted sufficient actual fuel handling within the past quarter to
remain qualified. These RBOF training requirements are acceptable to assure adequate public health
and safety even thought they are not explicitly based on job performance assessment, as
recommended by the NRC SRP. The training record for a handler on duty that day were checked, and
were found to be in full compliance with RBOF's requirements.
All NCS computer codes and data used for RBOF are required to be validated, approved, and under
configuration management. Validation must be done in accordance with ANSI/ANS 8.1. Selected
validation reports were examined to confirm compliance with this requirement, and to determine
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specifics of the methodology Used at WSRC. The methodology used was found to be, in principle,
acceptable to meet NRC requirements, in that the each process criticality analysis is required to fall
within a reasonably narrow area of applicability of a particular validation study. The WSRC
requirements for configuration control of NCS computer codes and data was not reviewed.

NCS TECHNICAL ANALYSIS PRACTICES
RBOF commits to double contingency for all SNM operations. A Probabilistic Safety Analysis has
been conducted for RBOF using standard process hazard analysis techniques and has identified a list
of normal and credible abnormal events. This list was examined and appeared to cover all reasonable
contingencies for such a facility including external events, such as earthquakes.
NCSE's were examined for a number of RBOF operations and found to have incorporated acceptably
conservative subcritical margins as CSL's. In fact, CSL's at RBOF are very conservative in that all
fuel is assumed to be fresh, without burn up, while actually most fuel received has some degree of
burn up. That is, no burn up credit is taken. Fuel is customarily analyzed by assuming that adjacent
fuel is the most reactive that could be permitted to be stored in these adjacent locations, rather than
the actual current contents. Since the fuel storage racks in RBOF allow for some shifting of stored
containers. NCS analysis is performed to assess the maximum reactivity effect of such "tilting" and
other dimensional tolerances. Other similarly conservative assumptions are used and are well
documented. Thus the NCSE's are found by the NRC staff to be in conformance with standards and
acceptably safe.

S

Several validation reports for computer codes and data were examined and found to establish
adequate subcritical margins for the codes using statistical methods developed under NRC auspices.
Areas of applicability of the validation studies were explicitly stated and were acceptably appropriate
to the processes covered.

IMPLEMENTATION OF NCS CONTROLS AND LIMITS
Verification of actual fissile mass loadings of storage canisters and spacing could only be done by
consulting records, not by physical observation. The records examined at RBOF were found to be
complete and consistent. Most NCS controls are implemented via written operating procedures using
checkoff sheets. A set of such procedures is developed and approved for each fuel shipment. One
such set was examined and found to be very clear, complete, and technically adequate for safety.
Procedural steps having an NCS or other safety significance are required to be verified in writing on
the checkoff sheet for the task. Physical barriers to inhibit violation of safety procedures are used
when possible. Locked chains and limit switches on crane movement were observed. Physical racks,
storage containers, and spacers are used. These were observed to be in use in the facility. One major
control in use at RBOF is a requirement that all fuel handling, even of fresh fuel, take place under
sufficient water cover that, should a criticality occur, the 12 rad DOE dose threshold for alarm
coverage actually would not be exceeded even at the surface of the pool above the fuel.
Building reinforcements to bring structures into compliance with earthquake requirements identified
in the SAR PSA were observed.
NRC regulation 10 CFR 70.24 requires that a facility, such as RBOF, authorized to possess more than
a critical mass of SNM have criticality accident alarms (CAAS) and emergency procedures meeting
certain specifications. RBOF commits to ANSTIANS 8.3, which has almost identical specifications.
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The NIM detectors installed at RBOF to meet this requirement were inspected and observed to be in
compliance with the double coverage and alarm provisions. The placement was such that the
sensitivity criterion, 20 rads in tissue at 2 meters unshielded, was likely met, as was coverage of the
entire facility. However, the technical analysis documenting actual compliance with these
specifications was not examined.

6.0

CHEMICAL PROCESS SAFETY

The purpose of the review is to determine whether SRS has adequately provided for chemical process
safety involving hazardous chemicals and licensed special nuclear material. Chemical process safety
involves: evaluation of hazards, identification ofrisks, control of risks, and a sustained, documented
effort to provide ongoing safety to workers and the public.
The major chemicals in use at the RBOF facility were sodium hydroxide (50%) and nitric acid (50%)
which were stored in 1000 gallon tanks. These tanks were located adjacent to each other and shared a
common berm; however, there were no hazards due to their proximity. A tank of 30% sodium nitrite
was separated from the acid and caustic tanks. The acid and caustic were used to regenerate ion
exchange resins both from the RBOF facility and from the 100 area. The liquid chemical waste
(radioactive) from the resin regeneration was mixed with sodium nitrite (corrosion inhibitor) and pumped
to the tank farm for storage. The tank farm was beyond the scope of this pilot safety review because it
stored wastes from areas other than the RBOF facility. When resin batches could no longer be
regenerated, they were placed in a High Integrity Container and sent to Area E for burial in a vault. No
chemicals were observed that would produce a violent reaction if accidentally mixed.
The NRC staff concluded that the chemical consequences fiom an accident that could result from the
handling, storage, or processing of special nuclear material would be minimal. No hazards were
identified that would conflict with the requirements of 10 CFR Part 70.
7.0

FIRE SAFETY

Fires are credible mechanisms for accidentally transporting licensed special nuclear material (SNM) offsite. Therefore, the assurance of adequate fire protection that is commensurate with the potential fire
hazards and/or consequences and the establishment of adequate "defense-in-depth" protection is
important for the safe nuclear operations at the RBOF facility.
The NRC staff's position is that an adequate fire protection relies on quality implementation of
technically sound engineering design and standards, performance of fire hazards analysis and
management of identified vulnerabilities or risk, implementation of adequate fire preventions and
administrative controls, implementation of adequate inspection, testing, and maintenance of fire
protection features and systems, and provisions for emergency response to mitigate and control potential
fire consequences.
The purpose of this review was to determine that the SRS had appropriately identified and analyzed the
potential fire risks at RBOF, including the impacts of fire on other safety controls, and had mitigative
systems and control in place to provide adequate protection for workers, the public health and safety, and
the environment. This section of the Safety Evaluation Report (SER) is a based primarily on the review
of the Facility Safety Analysis Report (SRS, 1998) and the Fire Hazards Analysis (SRS, 1997) for the
RBOF facility.
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Facility and Sitewide Fire Protection Program Administration

The requirement and responsibilities for implementing the fire protection program for the RBOF facility
had been formally established through site-wide policy and procedures, facility specific procedures, and
Memorandum of Understanding between RBOF facility operations organization and SRS sitewide
support organizations (e.g., site fire protection engineering, emergency preparedness, utilities,
maintenance, etc.). The WSRC site Fire Protection Engineering Department provided program
assistance, coordination, standards, and guidance for the implementation of the site fire protection
program at the RBOF facility. The WSRC Fire Department provided fire safety training to personnel and
support to the facility.
7.2

Fire Hazards Analysis, Assessment, and Management of Risks

A baseline fire hazards analysis (FHA) for RBOF facility and associated operations had been established.
Additional fire hazards analyses were performed when new or major changes were proposed for the
facility. The facility FHA were maintained up to date through periodic updates in accordance with plant
and facility procedures. The technical content of the RBOF facility FHA(s) adequately addressed the
potential fire hazards and consequences and provided technical bases for the adequacy of fire protection
at the facility. Periodic independent safety assessment (e.g., fire protection assessments) of RBOF
facility had been performed to review adequacy for implementation of fire protection and changes in
facility conditions that could result in increase or new fire hazards. Major fire protection deficience or
vulnerabilities were identified through the conduct ofFHA and independent safety assessments. These
deficiencies or vulnerabilities were tracked through a plant action tracking system. They were risk
ranked based on safety significance with appropriate plans for correction.
<

The overall conditions found at the RBOF facility presented minimum potential fire hazards or risk to the
public or the workers. The fire hazards within the facility would not result in a fire that could transport
SNM to the SRS boundary or result in exposure to public on the existing public access road through the
SRS. The SNM received and stored did not represents a special fire hazards. The potential fire hazards,
internal or external, at the RBOF facility did not present significant fire exposure hazards to the storage
of SNM and would not cause potential failures or loss of systems or components relied on for the safe
storage of SNM.
7.3

Fire Protection Standards and Engineered Systems and Features

The fire protection standards applied at the RBOF were consistent with those required by accepted
industry standards such as National Fire Protection Association and recognized improved risk practices,
such as Factory Mutual, in the fire protection industry to establish "defense-in-depth" protection. The
"defense-in-depth" approach applied was a multiple level of fire protection through engineering design
and standards, administrative controls and prevention activities, active or passive engineered systems,
and emergency response. The overall protection afforded by the multiple level of protection was
intended to provide reliability and assurance that potential fire hazards and consequences would be
minimized, prevented, managed, and/or mitigated.

K>

The RBOF facility was constructed of non-combustible construction to limit or prevent fuel contribution
from the building material. The majority of the operations for preparing the storage of SNM received
were performed under water and storage of SNM were in water filled pools. The engineered fire
protection systems at the RBOF facility were limited to a fire barrier separating the operations and
administration areas of the facility and fire hydrants for manual fire suppression. Emergency lighting
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had been provided and maintained for illumination of egress in the event of loss of electrical power.
Inspection, testing, and maintenance required were performed in accordance with industry standards.
Portable fire extinguishers were provided through out the facility and were maintained in accordance
with industry standards and practices.
7A Fire Prevention and Administrative Controls
The RBOF facility had developed specific procedure to minimize the potential for fire (i.e., fire
prevention). Control of hot works had been established through a permit system. The control of
combustibles at the RBOF facility were established by facility specific procedure and were implemented
to prevent and/or limit accumulation of combustibles or fire hazards. The inspections for the control of
combustibles and general fire prevention were performed by a designated individual within the RBOF
operations staff and by member of the SRS Fire Department Appropriate procedures had been
established and training were provided to personnel performing fire watch activities. A fire protection
coordinator had been established within the RBOF facility to assure implementation of administrative
procedures related to control of combustibles and other fire protection requirements. Formal technical
safety requirements had been established for the administrative controls of radioactive content of the
resin, to minimize the potential for self ignition.
7.5

Fire Emergency Response and Mitigation

The SRS Fire Department provided fire (and medical, and hazardous material) emergency response to
the RBOF facility. The nearest fire station was Station No.1, at Building 709-F, which provided a first
response for all emergency at the RBOF facility. Two other fire station were located north and south of
Station No.1. Based on historical fire department run data, the average response time of 7 minutes was
expected from alarm notification to arrival at the facility. A minimum staff of 18 firefighters had been
established for the SRS Fire Department. The SRS firefighters were certified or meet certification
requirements for firefighting by the state of South Carolina or Georgia. Facility pre-fire plans (fire
control plans) had been established for fire department emergency response. The SRS fire stations were
appropriate equipped for performing manual fire suppression to mitigate potential consequences of a fire
at the RBOF facility.
The RBOF facility had established requirement for a fire warden team. The fire wardens provided
assistance related to fire safety, personnel safety, evacuation, accountability, notification, and assists
emergency responders with facility knowledge. The fire warden team membership was adequate for
coverage of all shifts to perform required duties. The fire wardens received initial and annual training
from the SRS Fire Department.
7.6

Staff Conclusions on Fire Protection of RBOF Facility

The NRC staff had carefully considered the descriptive material and proposed commitments in the SAR
and the FHA with respect to fire protection. An appropriate defense-in-depth protection, commensurate
with the potential fire hazards and consequences, had been provided at the RBOF facility for fire
protection. Based on inspection of RBOF on August of 1998, the NRC staff concludes that, with respect
to fire protection, the RBOF facility would meet the NRC standards.

8.0

EMERGENCY MANAGEMENT

.
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The objective of this review is to determine if the SRS has established for the RBOF, adequate
emergency management facilities and procedures to protect the public, the workers, and the environment.

The Emergency Planning program was operated and managed at the site (SRS) level by the site
contractor with DOE oversight. The program was reviewed with the Spent Fuel Storage Division
Emergency Planning Coordinator. The SRS had an overall emergency plan with each area having an
annex to the plan. Area H is annex D, and the RBOF facility emergency plans were contained in that
annex. Each area had an Area Emergency Coordinator (AEC). The facility shift manager was the
Facility Emergency Coordinator (FEC) and reported to the AEC. Each facility (RBOF) had an
Emergency Response organization that was responsible for any emergency event that occurred in the
facility. The Emergency Operations Center (EOC) could be activated if the severity of the situation
warranted it. At this stage, the EOC would manage the emergency situation. The EOC had joint
management; The contractor site Vice President and the DOE Emergency Manager. Management
control for emergency operations began at the facility level (FEC), then moved to the Area Emergency
Coordinator who reported to the Emergency Duty Officer who reported to the EOC. Technical support
and resources were managed out of the EOC.
The NRC staff reviewed the emergency plan with respect to 10 CFR 70.22(I) and determined that the
SRS emergency plan was adequate to demonstrate compliance with 10 CFR 70.22(I), including: (1) the
plant is properly configured to limit releases of radioactive materials in the event of an accident, (2) a
capability exists for measuring and assessing the significance of accidental releases of radioactive
materials, (3) appropriate emergency equipment and procedures are provided onsite to protect workers
against radiation and other chemical hazards that might be encountered following an accident, (4) a
notification system has been established for notifying Federal, State, and local government agencies and
recommending appropriate protective actions to protect members of the public, and (5) necessary
recovery actions are established for returning the plant to a safe condition following an accident. The
requirements of the emergency plan are implemented through approved written procedures.

9.0

ENVIRONMENTAL PROTECTION

The purpose of this review is to determine whether the SRS environmental protection measures
associated with the RBOF are adequate to protect public health and the environment and comply with the
regulatory requirements imposed by the Commission in 10 CFR Parts 20, 51, and 70.
During the Pilot Project, discussions were held with an environmental engineer (Air Coordinator) for the
Spent Fuels Storage Division that oversees environmental releases from the RBOF facility who stated
that there were no liquid releases to the environment. All process water was pumped to the tank farm for
storage. The risk associated with piping this liquid (aqueous) waste to the tank farm was minimal based
on the isotopic and chemical content of the waste. There were two release points for air emissions from
the facility. The first was the process vessel vent exhaust which collects air from waste tanks and the
resin regeneration process. This equipment was vented to a common header which had a HEPA filtration
system. The second was the main building exhaust which was vented into the same filtration and
sampling system. Air sampling was performed downstream of the HEPA filters on a weekly basis by
radiological workers from the RBOF facility. The samples and associated flow data were transferred,
under a chain of custody, to the SRS Environmental Monitoring Section laboratories for gamma
spectroscopy, and gross alpha/beta analysis.. If necessary, alpha spectroscopy can be performed.
Release data from monthly reports, which were prepared for the facility and the SRS (liquid and air),
were used in total Off-site dose calculations and in ALARA planning and goals.
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The change from self-regulation of RBOF by DOE to external regulation by NRC will not
adversely affect the public health and safety or the environment. .
10.0 DECOMMISSIONING
The purpose of the review of the plans for decommissioning is to ensure that these plans provide
reasonable assurance that the the facility will be decommissioned safely and in accordance with NRC
requirements.
During the Pilot, the NRC staff discussed the plans for decommissioning the RBOF facility. Once the
spent fuel has been removed from the RBOF facility, there would be little remediation needed to
decommission RBOF. Based on these discussions, the NRC staff has concluded that the plans for
decommissioning RBOF provide reasonable assurance of protection for members of the public and the
environment and comply with NRC's regulations.

11.0 Management Control Systems
11.1

Configuration Management

Within the scope of the Pilot, the Configuration Management system was reviewed, including the
method for managing changes in procedures, facilities, activities, and equipment for systems important
to safety. Management level policies and procedures, including an analysis and independent safety
review of any proposed activity involving systems important to safety, will ensure that the relationship
between design requirements, physical configuration, and facility documentation is maintained as part of
a new activity or change in an existing activity involving licensed material.
11.2

Maintenance

SRS maintains a program committed to maintenance of items relied on for safety. The maintenance
program contain the basic elements to ensure availability and reliability: corrective maintenance,
preventive maintenance, functional testing, equipment calibration, work control, and management
assurance items for safety controls. The maintenance function uses maintenance records, preventive
maintenance records, and surveillance tests to analyze equipment performance and seeking the root
causes of repetitive failures.
11.3

Quality Assurance, including Audits and Assessments

The NRC staff's review and inspection of the WSRC QA program for RBOF indicate that the WSRC's
description of the RBOF QA program generally complies with applicable NRC QA regulations and
guidance for existing facilities that possess and use SNM and is generally being implemented acceptably
for the RBOF facility as noted below:
1.

WSRC has established an organization responsible for developing, implementing, and assessing a
QA program for ensuring a safe RBOF facility and safe RBOF facility operations in accordance
with the QA requirements of the 1998 draft of 10 CFR Part 70.'

RULEMAKING ISSUF Proposed Rulemaking - Revised Requirementsfor t
NRC, SECY-98-185, July 30, 1998.
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2. WSRC has established and documented a commitment for a RBOF QAprogram for items and
activities relied on for safety with acceptable controls for staffing, functioning, assessing findings, and
implementing corrective actions.
3. WSRC has developed a process for preparation, review, approval, documentation, and control of
written procedures, including procedures for evaluating changes to procedures, equipment, tests, and
processes relied on for RBOF safety.
4. WSRC has established and documented a test and inspection program to ensure satisfactory
performance of RBOF items and activities relied on for safety.
5. WSRC conducts periodic self assessments of RBOF to determine the effectiveness of the management
controls program, and management controls provide for documentation of self assessments and
implementation of corrective actions. However, WSRC does not conduct periodic independent
surveillance and audits of RBOF to determine the effectiveness of the management controls program.
Accordingly, there are no management controls to provide for documentation of findings and
corrective actions from such independent audits and surveillance.
6. WSRC has established and documented training programs to provide RBOF employees with the skills
to perform their jobs safely. Management controls provide for evaluation of the effectiveness of the
training programs against predetermined objectives and criteria.
7. The organizations and persons performing RBOF QA functions have the required independence and
authority to effectively carry out the QA program without undue influence from those directly
responsible for process operations.

K..>

8.The RBOF QA program covers the items and activities identified by WSRC as relied on for safety,
and controls are established to prevent RBOF hazards from becoming pathways to accidents.
With the exception noted in Item 5 above, the current WSRC QA program for RBOF appears to meet
NRC QA requirements and guidance for existing facilities that possess and use SNM. To eliminate the
exception noted in Item S above, WSRC must implement an acceptable program of independent audits
and surveillance of RBOF. The NRC staff believes WSRC's QA program can be modified relatively
easily to incorporate independent surveillance and audits and therefore meet applicable NRC QA
requirements and guidance. A more detailed NRC review of WSRC RBOF QA commitments and a
more detailed NRC inspection would be required to verify acceptability of the program. These activities
could be performed during the transition process.
11.4

Training and Qualifications

Within the scope of the Pilot, the SRS training program appears consistent with current NRC criteria and
is acceptable. Implementation of this training program should result in staff who are qualified and
competent to operate and maintain the facility safely.
11.5

Procedures

Within the scope of the Pilot, it appears that SRS has implemented a suitably detailed process for the
development, approval, and implementation of procedures. Special attention has been paid to items
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relied on for safety, as well as to systems important to the health of plant workers and the public and to
the protection of the environment.
11.6

Human-System Interfaces

Within the scope pf the Pilot, it appears the SRS process for designing, evaluating, implementing,
maintaining, and modifying human-system interfaces will:
1. reduce the likelihood that human actions, including inaction when action is required, are among the
root-causes of or contributing factors to high risk event sequences,
2. increase the likelihood that the human actions required to prevent the occurrence of conditions that
can be a root-cause or contributing factor to high risk event sequences are timely and effective,
3. increase the likelihood that the human actions required to detect the occurrence of and correct
conditions that can be a root-cause or contributing factor to high risk event sequences are timely and
effective, and
4. increase the likelihood that the human actions required to manage high risk event sequences and to
mitigate their consequences are timely and effective.
11.7

Incident Investigations

Within the scope of the Pilot, it appears that:
1. SRS has established an organization responsible for performing incident investigations of abnormal
events that may occur during operation of the facility, determining the root cause(s) of the event, and
recommending corrective actions for ensuring a safe facility and safe facility operations.
2. SRS is committed to monitoring and documenting of corrective actions, through completion.
3. SRS has a program for the maintenance of documentation so that "lessons learned" may be applied to
future operations of the facility.
Accordingly, the staff concludes that the SRS description of the incident investigation process complies
with applicable NRC regulations and is adequate.
11.8

Records Management

Within the scope of the Pilot, the SRS records management system was reviewed and it appears that the
system: (1) will be effective in collecting, verifying, protecting, and storing information about the health
and safety (H&S) aspects of the facility and its operations and will be able to retrieve the information in
readable form for the designated lifetimes of the records; (2) will provide a records storage area(s) with
the capability to protect and preserve H&S records that are stored there during the mandated periods,
including protection of the stored records against loss, theft, tampering or damage during and after
emergencies; and (3) will ensure that any.deficiencies in the H&S records management system or its
implementation will be detected and corrected in a timely manner.
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Costs to Upgrade RBOF Programs to Meet NRC Requirements

This section provides the cost basis that supports data provided in Section 6. Since substantial
uncertainty still exists in these estimates, given the uniqueness of this initiative, a range of cost
information is provided.
1. RBOF Safety Analysis
IA.

Provide information regarding risks posed to RBOF workers from nearby facilities.
Transition

Recurring

Low

50K

0

High

250K

25K

The scope includes providing NRC with existing information concerning hazards, risks and
controls associated with nearby facilities in the H-Area as they may affect the RBOF worker.
Also included is NRC's supporting review of this information. No new safety analysis is
anticipated.
lB.

Provide technical responses to NRC questions regarding RBOF's authorization basis and risk
controls as part of the license application.
Transition

Recurring

Low

50K

OK

High

250K

OK

The scope includes responding to NRC queries after SAR/license submittal, as required to gain
approval.
2. Radiation Safety
Minor - See Administrative Category

This assumes that the NRC would accept DOELAP as satisfying 10 CFR Part 20.
3. Criticality Safety
Minor - See Administrative Category

K>4.

Chemical Process Safety
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Minor- See Administrative Category

5. Fire Safety
Minor - See Administrative Category

6. Emergency Management
Transition

Annual

Low

50K

25K

High

200K

200K

Add additional NRC notification and response requirements, as well as NRC participation in drills
and exercises . The high estimate assumes that NRC oversight requests additional emergency drills
than the existing drill program.
7. Environmental Protection
Transition

Annual

Low

250K

Ok

High

2,000K

0K

These costs reflect NEPA applicability. The low estimate assumes an EA is required. The high
estimate assumes an EIS is prepared, utilizing existing EIS materials for a substantial portion of the
analysis, regarding RBOF. However, if legislative categorical exclusion is approved, the cost would
be insignificant.
8. Decommissioning
Transition

Annual

Low

200K

see below

High

400K

see below

The above table only illustrates the cost of developing a decommissioning plan to be submitted as part
of the license application. Other costs are described below
In developing the scoping estimate for RBOF decommissioning costs, the following criteria and
assumptions were employed. At the time of initiation of decommissioning operations and activities,
all fuel has been relocated from RBOF. Fuel racks, scrap, and sludge remain in the basin, and water
remains in the RBOF basin. All resin from the Resin Regeneration Facility of RBOF has been
removed, but the equipment remains in the facility. There is no exterior contamination in the
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surrounding groundwater attributable to RBOF operations. It also is assumed that excavation to 8 feet
below grade is required, and that remaining concrete below this elevation can be cleared, similar to
what was done at Shippingport. Labor rates are not explicitly utilized in the parametric model used to
develop the cost estimate, but decommissioning labor rates in general are lower than rates assumed in
other sections of this report. A two-shift operation during the decommissioning operations phase is
required to complete this effort within 2 years.
Phase I - Planning - $8 million total spent over three years.
This includes, but is not limited to, the following major scope elements:
Decommissioning Plan
NRC submittals
Records retention
Cost estimates/schedules
Alternatives Study
Final survey, tech specs, and QA Plan
NRC comment/approval cycle
Waste disposal plans, characterize facility waste streams
Contracting strategy, and procurement planning
NEPA/CERCLA Plan - public review

id

Downgrade safety documentation
ES&H and ALARA Plans
Regulatory Approval to Discharge Water
Readiness Reviews
Phase 2 - Decommissioning Operations - 25 million total spent over two years.
Includes:
Basin Decommissioning (Racks, scrap, sludge, water) - $4M
Decommissioning of remaining building - $21 million
Assuming:
24,775 ft2 of clean area
15,487 ft2 asbestos
820 ft2 of high radiation/contamination areas
.12,279 ft2 of low radiation/contamination areas
Phase 3 - Independent verification - S 1.5 million spent over 1 year.
Contingency @25% - $8.5 million

This is a typical contingency percentage applied to similar Decommissioning projects.
Total Cost Estimate Range $40 million to $45 million (including the Decommissioning Plan)
9. Management Control Systems - Corrective Action Management
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Transition

Annual

Low

200K

50K

High

400K

I

I

100K

This scope includes developing a risk based corrective action characterization and prioritization
system. NRC stated this would be expected. The current corrective action management does not
include these elements, and is not required by DOE. These estimates include only the development
and maintenance of the program. At the time of the inspection, there was no backlog of necessary
safety-related corrective actions. These estimates do not assume resources required to implement
corrective actions, as this effort is required under either NRC or DOE regulation.
10. Configuration Management
Transition

Annual

Low

0

0

High

500 K

0

Current configuration control at RBOF utilizes a graded approach commensurate with risk, coupled
with compensatory measures and an upgrade plan. The low estimate reflects the NRC conclusion
from the two week review of acceptability of this program. The high estimate reflects the possibility
that additional upgrading of drawings and information is required. Neither estimate assumes design
basis reconstruction.
11. Maintenance
Minor - See Administrative Category
12. Quality Assurance
Minor - See Administrative Category
13. Training and Qualification
Transition

Annual

Low

250 K

100 K

High

500 K

200 K

The RBOF and site support staff will not be familiar with NRC licensing requirements, nor the
implications/ramifications of non-compliance. Furthermore, initially there will be little understanding
of what will be necessary to transition to NRC regulatory oversight. The low estimate reflects a
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minimal allotment of time for basic training and is based on the following assumptions: 1) 100 people
directly supporting RBOF to be trained, 2) 20 hours of training per person for transition, 3) training
development costs, and 4) 8 hours of annual training. The high estimate assumes that additional
personnel external to RBOF (shared-site resources) must receive training.
14. Procedures - Site Policy, Procedure and Requirements Implementation
Transition

Annual

Low

1,500K

50K

High

2,000K

lOOK

This cost is to administratively incorporate NRC requirements across the site-wide safety, safeguards
and security programs. The SRS integrated safety management process implements DOE
requirements consistently site-wide through S/RID's, Site programs, Site Manuals and Procedures and
facility procedures.
15. Human - System Interfaces
Minor - See Administrative Category

16. Audits and Assessments
Transition

Annual

Low

50K

0

High

200K

400K

The NRC inspection found that RBOF does not meet NRC's expectations for audits and surveillance.
The existing program meets all DOE requirements. The program may be acceptable to NRC, but a
detailed review was not performed. The low estimate assumes that RBOF's existing program is
accepted as is by NRC. The high estimate assumes that an RW-0333P audit and surveillance program
is required to be implemented at RBOF.
17. Incident Investigations
Minor - See Administrative Category

18. Records Management
Minor - See Administrative Category

19. Waste Management
Minor - See Administrative Category
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20. Transportation
Minor-See Administrative Category
This assumes that 10 CFR Part 71 would not apply to the use of the 70-Ton cask, provided it is not
used on a public roadway or railway.
21. Material Control and Accountability
Transition

Annual

Low

1,000K

500K

High

2,000K

1,000K

A significant effort will be required to meet NRC inventory accountability requirements of 10 CFR.
Part 74. New procedures will have to be developed to implement a more detailed inventory process.
The transition costs reflect the new procedure development costs and the performance of a baseline
inventory. The baseline inventory will be expensive, because of the time and effort required to
shuffle a majority of the fuel in order to access the fuels stored in the lower tiers of the basin racks. In
addition, there may be a cost associated with supplemental criticality analysis to support fuel
movements during the inventory process. The low and high estimates assume varying sample
requirements. This element does not include the estimate for a nuclear material measurement device.
22. Protection of Classified Material
Minor - See Administrative Category

23. Physical Security
Transition

Annual

Low

100K

0

High

400K

I

300K

The NRC notes that the performance objectives of 10 CFR Part 73 are essentially met with the
existing system, but that there are shared site issues that will have to be addressed. The existing
system utilizes the H-Area security access that is common to both the H-Canyon and RBOF. A
new/modified facility access control specific to RBOF may be required to meet NRC requirements,
and is included in the high estimate. The cost element is based on the assumption that a small
building modification will be required, and 3 eE security personnel will be required to man the
building continuously.
24. Y2K Computer Resolution
None. Issues addressed.
1-6

RBOF
Appendix I

Pilot Projecton
ExternalReeulation ofDOE Facilities

25. Employee Concerns Program
Transition

Annual

Low

lOOK

lOOK

High

200K

lOOK

This cost is to administratively incorporate NRC requirements into site-wide programs.
26. Administrative

IS

Transition

Annual

Low

750K

lOOK

High

1500K

200K

The administrative cost is a roll-up of all uncosted items for which the judged cost would be minor,
but difficult to qualify. A 0.5 FTE (low) and 1.0 FTE (high) has been assigned to each item. For
example, the NRC noted that there should be no impact relative to the technical aspects of RBOF fire
protection, but it is anticipated that there will be some administrative changes to the program to
recognize NRC administrative and compliance requirements. Likewise, the chemical safety program
was determined to be adequate, but it too is a shared site program that will have to accommodate
NRC regulation requirements for RBOF.
27. License Application Preparation
Transition

Annual

Low

500K

200K

High

1500K

200K

This cost element is based on the assumption that a license under 10 C.F.R. Part 70 is applied for
external regulation. The estimate includes technical, legal and administrative support to prepare and
maintain the license, as well as the cost to provide on-going interface and communication with NRC.
28. License Fee
Transition

|

Annual

Low

678

347

High

678

347
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See Section 6.3 for the License Fee costs.
29. Transition Plan

Low
High

.

Transition

Annual

250K

0

500K

0

An integrated transition plan and schedule will be required to transition RBOF to NRC regulation.
Given this would be a first-time event at the site and the importance of complete transition for
regulation, a significant effort is expected to produce a plan that captures all of the shared site issues
as well as the facility specific issues. This cost element reflects increased management review,
oversight and attention to ensure smooth execution. The estimate also includes the weekly meetings
with multiple organizations that will be required to facilitate this transition.
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Value Added by NRC Regulatory Oversight
WSRC View Point
Although NRC regulation of DOE nuclear facilities provides numerous potential advantages, NRC
regulatory oversight at RBOF would not add value or be cost effective. WSRC reached this conclusion
based largely on three factors: acceptable control of current facility hazards, limited remaining facility
mission and complexity of implementing alternate standards in a facility that depends heavily on
centralized integrated safety management systems.
Acceptable Control of Current Hazards
The primary factor WSRC used to evaluate the benefit of a transition to NRC oversight at RBOF was
safety. WSRC concluded that current safety, health, environmental, and security and safeguards
programs and controls were acceptable, and transition to NRC requirements would not provide any
measurable improvement to worker or public safety.
During Phases I and II of the NRC pilot program, RBOF's safety, safeguards and security programs were
compared with NRC requirements and expectations. NRC concluded that the level of risk and the
control of those risks at RBOF were acceptable. Further, NRC stated that RBOFs safety programs and
controls satisfied or exceeded NRC requirements. Areas where NRC requirements were exceeded
included authorization basis documentation, Technical Safety Requirements and criticality controls,
event reporting, and training and qualification of operating personnel.
Several "gap" areas were also identified, where current RBOF programs did not fully meet NRC
requirements. The most significant gap involved MC&A inventory practices. The details concerning
this gap are provided elsewhere in this report. Further, the SRS 70-ton spent fuel-shipping cask did not
meet NRC requirements; however, NRC stated that the current cask recertification effort should be
sufficient for shipments within the site boundary. Several other gap areas, including aspects of the QA
program, were less significant in nature. Details on the gap areas are contained in appropriate sections of
this report.

Limited Facility Mission
The second factor WSRC used to evaluate the benefit of a transition to NRC oversight at RBOF was the
limited remaining facility mission. WSRC concluded that the expense of transition during a period of
diminishing facility risk and limited operational life would not be cost effective.
RBOF is scheduled to be dc-inventoried and shut down by 2006, based on current funding projections.
Spent Nuclear Fuel currently stored in RBOF will be shipped to L-Area and stored in the 105-L basin.
The 105-L basin has many operational advantages over RBOF for long-term fuel storage and
consolidation will provide significant cost savings. Shipments from RBOF to L-Area were initiated in
FY-98 and are continuing in the current fiscal year. The majority of fuel currently shipped to the site is
now unloaded and stored in L-Area.

K>_

NRC stated that transition to NRC regulatory authority could not be implemented until 2003, at the
earliest. That would leave only a few years of operations under NRC oversight until RBOF shutdown
was completed. During that period, fuel will continue to be consolidated in L-Area and the inventory of
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nuclear material will be continuously decreased in RBOF. The RBOF hazards will be reduced and the
risk to workers and the public will be diminished.
Given the short duration of potential NRC regulation at RBOF, the cost/benefit of a transition at this time
must be questioned. Such a transition would introduce substantial additional costs, both one-time
transition costs and ongoing costs throughout the operational life of the facility. These costs are
described in more detail in other sections of this report, but include:
-

-

License application and defense
WSRC/DOE contract revisions
Compliance Plan development, and closure of "gap" and other corrective actions
Procedural and administrative changes
Modifications and additions to programs such as employee concerns, event reporting, enforcement
interface and requirements
Establishing interfaces with other agencies, such as OSHA
Transition period activities

Complexity of Integration
The third factor WSRC used to evaluate the benefit of a transition to NRC oversight at RBOF was the
difficulty of implementing alternate standards in a facility that depends heavily on centralized integrated
safety management systems. WSRC concluded that the cost and complexity of this implementation
would be counterproductive to both RBOF and the site.
RBOF is a small facility within H-Area, both in terms of size and number of employees. The number of
employees assigned to work in RBOF is approximately 70, including operations, maintenance,
radiological controls and engineering functions. Due to it's size, many of the safety management
functions that RBOF relies upon are centrally integrated and implemented by non-facility personnel who
are shared among all other SRS facilities. These shared functions include emergency preparedness,
safeguards and security, safety documentation development, criticality analysis, environmental
protection, and fire protection services. Consistent standards are required for shared functions and
resources to be effective at both facility and site levels.
Even if NRC regulation is implemented, a substantial continued DOE involvement and oversight with
RBOF operations will continue. Not only are the RBOF safety programs integrated with site-wide
programs, so are many of the RBOF processes and personnel. For example, RBOF receives and
regenerates spent resins from the 100 Areas. Personnel from other SRS divisions, particularly those with
functions in H-Area, are frequently in and around the RBOF facility. Nuclear waste from RBOF is
disposed of in SRS liquid storage tanks and solid waste facilities. The close proximity of RBOF to other
SRS nuclear facilities and hazards further amplifies the integrated aspects of SRS. An event that occurs
at RBOF affects neighboring facilities, and visa-versa. It would be difficult to "carve-out" the portion of
the SRS that would be subject to NRC regulation, in a manner that is clear to the contractor, NRC and
DOE.
DOE will continue to maintain an interest in the operations of RBOF given their role of "owner" as well
as "regulator" of other aspects of SRS operations for which close interrelationships exist. WSRC is
concerned that duplication of oversight by NRC and DOE could not be eliminated. The level of
J-2

PilotProjecton
ExternalRegulation ofDOE Facilities

RBOF
Appendix J

continued DOE involvement in RBOF operations in their role as "owner" and "regulator" of nearby
integrated facilities and site safety programs was not determined in this pilot program. Involvement of
other regulatory agencies, such as OSHA, further complicates oversight
interfaces. In addition, the potential for duplication in programs beyond those listed above, such as event
reporting, lessons learned, employee concerns and others also exists. The extent that overlap and/or dual
oversight will exist after NRC regulation, will directly detract from the cost effectiveness of the
initiative.
The nature of the processes at RBOF is substantially different and unique than most other nuclear
facilities at SRS. Similarly, the level of detail in the design documentation, the rigor of safety
authorization basis analysis and risk controls, and the characteristics of the hazards to worker and public,
may vary from facility to facility at SRS. While certain elements of site wide safety programs are
implemented identically in RBOF as other facilities, a transition to NRC regulation of RBOF does not
readily extrapolate to other facilities at SRS or within the DOE complex.
Conclusion
NRC regulatory oversight at RBOF would not add value due to the rigor of existing safety programs, a
limited remaining facility mission and the complexity and expense of implementing alternate standards
in a small facility that depends heavily on centralized integrated safety management systems. A
transition to NRC regulation would represent a substantial diversion of budget and key resources without
a corresponding improvement in safety. Eliminating the hazards at RBOF by consolidating spent nuclear
fuel in L-Area better employs those resources.
Should a decision be made to implement NRC regulation at RBOF, WSRC will fully and actively
support the effort. Keys to success will include:
-

Minimizing the overlap of oversight among regulators
Developing MOU's between regulators that are clear and concise
Defining transition scope commensurate with the low risk and short term mission of RBOF
Providing for transition funding, and a transition period, with a moratorium of compliance period
while NRC regulations are being implemented
Eliminating double jeopardy for enforcement actions
Determining a regulatory approach and defining the licensee
Developing an approach for regulatory interface for the shared site safety services
Developing cost effective solutions to the "gap" areas, reflecting risk, remaining mission life and
other compensatory measures
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