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ABSTRACT

The Standard Review Plan (SRP) (NUREG-1520) provides guidance to the staff reviewers in the
Office of Nuclear Material Safety and Safeguards who perform safety and environmental impact
reviews of applications to construct or modify and operate fuel cycle facilities. The SRP ensures
the quality, uniformity, stability, and predictability of the staff reviews. It presents a defined basis
from which to evaluate proposed changes in the scope and requirements of the staff reviews. The
SRP makes information about licensing acceptance criteria widely available to interested members
of the public and the regulated industry. Each SRP section addresses the responsibilities of
persons performing the review, the matters that are reviewed, the Commission's regulations
pertinent to specific technical matters, the acceptance criteria used by the staff, how the review
is accomplished, and the conclusions that are appropriate to summarize the review.

An integrated safety analysis (ISA), required by a revised 10 CFR Part 70, is produced by an
applicant for a new, renewed, or revised license under Part 70. An ISA summary and other ISA
documentation become fundamental in the NRC staff's review process, and the NRC staff's
expectations for this work is described fully in this SRP. The work that is recorded in the
applicant’s ISA and ISA summary informs the applicant and the NRC staff of the risks inherent in
the plant design and operation, and will provide the basis for the application of the NRC
acceptance criteria presented in this SRP.

(Note: Existing criteria for the review of the safeguards sections of license applications may be
incorporated in this SRP at a later date. These criteria were developed earlier and are published
in NUREGs 1280 and 1365.)
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

INTRODUCTION

The Standard Review Plan for the Review of a License Application for a Fuel Cycle Facility
provides U.S. Nuclear Regulatory Commission (NRC) guidance for the review and evaluation
of health, safety, and environmental protection in applications for licenses to possess and use
special nuclear material (SNM) to produce nuclear reactor fuel. The guidance is also
applicable to the review and evaluation of proposed amendments and license renewal
applications. Specific filing requirements for license applications, and for issuance of such
licenses, are in 10 CFR 70, "Domestic Licensing of Special Nuclear Material."

The principal purpose of the Standard Review Plan (SRP) is to ensure the quality and
uniformity of staff reviews and to present a well-defined base from which to evaluate proposed
changes in the scope, level of detail, and acceptance criteria of reviews. The SRP also will be
used as the basis for the review of requests by licensees for changes in their licenses. Thus,
the SRP, at any point in time, provides the basis for the review of proposed new or renewal
applications, and amendments to existing licenses, as well as modifications to the SRP
resulting from new NRC requirements and licensee initiatives.

Another important purpose of the SRP is to make information about regulatory reviews widely
available and to improve communication and understanding of the staff review process.
Because the SRP describes the scope, level of detail, and acceptance criteria for reviewers, it
serves as regulatory guidance for applicants who need to determine what information should
be presented in a license application.

It is important to note that this SRP:

1) is a guidance document,

2) is for use during the review of license applications, license renewal applications, and
amendment applications,

3) and does not prevent licensees or applicants from suggesting alternate means of
demonstrating compliance.

The responsibility of the staff in the review of a license application, renewal application, or
license amendment for a fuel cycle facility is to determine that there is reasonable assurance
that the facility can and will be operated in a manner that will not be inimical to the common
defense and security, and will provide adequate protection of the health and safety of workers
and the public, and the environment. To carry out this responsibility, the staff evaluates
information provided by an applicant and through independent assessments determines that
the applicant has demonstrated an adequate safety program that is in accordance with
regulatory requirements. To facilitate carrying out this responsibility, the SRP clearly states
and identifies those standards, criteria, and bases that the staff will use in reaching licensing
decisions.
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NRC requirements in 10 CFR 70.61 require that an applicant submit a complete description of
the safety program for the possession and use of SNM to show how compliance with the
applicable requirements will be accomplished. The Safety Program Description must be
sufficiently detailed to permit the staff to obtain reasonable assurance that the facility is
designed and will be operated without undue risk to the health and safety of workers or the
public. Prior to submission of the program description, an applicant should have analyzed the
facility in sufficient detail to conclude that it is designed and can be operated safely. The
Safety Program Description is the principal document with which the applicant provides the
information needed by staff to develop the basis for conclusion. When reviewed and approved
by the staff, and incorporated in the NRC license by reference, the Safety Program
Description, in its entirety and in its parts, is considered a binding commitment of the applicant
regarding the design and operation of the licensed facility. The Safety Program Description is
the safety basis on which the license is issued, and may not be changed except under
circumstances defined in 10 CFR Part 70.

The requirements in 10 CFR 70 specify, in general terms, the information to be supplied in a
Safety Program Description. The specific information to be submitted by an applicant and
evaluated by staff is identified in this SRP. Prospective applicants should study the topic areas
treated in this document (generally, chapter headings) and the subsections within each topic
area, specifically the subsections headed "Areas of Review" and "Acceptance Criteria.” A
license application should contain a Safety Program Description that addresses all the topics in
the Table of Contents of this SRP, in the same order as presented in this document. The
appendix provides additional guidance on the format of applications.

In this SRP, information is provided to assist the licensing staff and the applicant in
understanding the underlying objective of the regulatory requirements, the relationships among
NRC requirements, the licensing process, the major guidance documents NRC staff has
prepared for licensing fuel cycle facilities, and the details of the staff review process set out in
individual SRP sections. Analyses by the staff are intended to provide regulatory confirmation
of reasonable assurance of safe design and operation. A staff determination of reasonable
assurance leads to a decision to issue or renew a license or to approve an amendment. In the
case of a staff determination of inadequate description or commitments, the staff will inform
the applicant of what is needed and the basis upon which the determination was made.

The "Acceptance Criteria" delineated in this SRP are intended to communicate the underlying
objectives but not to represent the only means of satisfying that objective. An applicant should
tailor its safety program to the features of its particular facility. If approaches different from the
SRP are chosen, the applicant should identify in its license application the portions of its
application that differ from the design approaches and acceptance criteria of the SRP and
evaluate how the proposed alternatives provide an acceptable method of complying with the
Commission's regulations. The staff retains the responsibility to make an independent
determination of the adequacy of what is proposed.

The major topics addressed within the Safety Program Description of a facility license
application are addressed in separate SRP sections; each of those sections, or chapters,
includes subsections described below.
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The applicant’s ISA is the central focus for the selection of design and operational safety
measures and the management control systems that assure the availability and reliability of
those measures. The ISA should provide a comprehensive evaluation and presentation,
useful to both the applicant and the NRC, of the distribution of risk among the many activities
ongoing at a fuel cycle facility. The NRC expects to be able to use the ISA findings and
conclusions to focus its resources on the dominant risks of facility design and operation and
the safety controls and assurances necessary to ensure that those controls remain available
and reliable. Accordingly, staff reviewers will conduct a coordinated review of the ISA and will
focus on the information contained in the ISA summary applicable to each of the technical
areas treated in the chapters of the SRP, although review of other ISA documentation may
also be necessary. The acceptance criteria in each of the SRP chapters are the criteria that
apply to the dominant risks of operation. The applicant has the opportunity to justify lesser
criteria for those design and operational features that can be shown to represent lesser risk
than the accident or failure sequences that pose the dominant risks.

While recognizing the fundamental importance of the ISA to understanding the risk at a facility,
certain SRP chapters are less dependent on ISA outcomes than others. The chapters
concerning radiation safety, environmental protection, emergency management, and
decommissioning, for example, contain acceptance criteria that are set primarily by current
regulations that have not been changed in issuing the revision to 10 CFR Part 70. Finally, for
new facilities (that have not already been designed, built, licensed and operated), certain
baseline design criteria have been specified in 10 CFR 70.64. These criteria apply prior to the
NRC approval of an ISA for the complete, final design which may indicate that reduced levels
of assurance are acceptable in certain instances. The acceptance criteria in the SRP chapters
implement the baseline design criteria in 10 CFR 70.64(a). A more detailed description of the
application of these criteria is given in the discussion of “Section 4. Acceptance Criteria“ below.

Section 1. PURPOSE OF REVIEW

This section is a brief statement of the purpose for and objectives of reviewing the subject
areas. It emphasizes the staff's evaluation of the ways the applicant will achieve identified
performance objectives and ensures through the review that the applicant has used a multi-
disciplinary, systems-oriented approach to establishing designs, controls, and procedures
within individual technical areas.

Section 2. RESPONSIBILITY FOR REVIEW

This section identifies the organization and individuals by function, within NRC, responsible for
evaluating the subject or functional area covered by the SRP. If reviewers with expertise in
other areas are to participate in the evaluation, they are identified by function. In general, the
Licensing Project Manager has responsibility for the total review product, a safety evaluation
report for an application. However, an identified technical specialist will have primary
responsibility for a particular review topic, usually an SRP chapter. One or more specialists
may have supporting responsibility. In most situations the review is performed by a team of
specialist reviewers including the lead reviewer for the ISA and the project manager. Although
they individually perform their review tasks, the reviews are extensively coordinated and
integrated to ensure consistency in approach and to ensure risk-informed reviews. The project
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manager oversees and directs the coordination of the reviewers. The reviewers’ immediate
line management has the responsibility to ensure that an adequate review is performed by
qualified reviewers.

Section 3. AREAS OF REVIEW

This section describes the topics, functions, systems, components, analyses, data, or other
information that should be reviewed as part of that particular subject area of the license
application. Because the section identifies information to be reviewed in evaluating the
adequacy of the application, it identifies the acceptable content of an applicant's submittal in
the areas discussed. The areas of review identified in this section obviate the need for a
separate Standard Format and Content Guide.

The topics identified in this section also set the content of the next two sections of the SRP.
Both Section 4, "Acceptance Criteria,” and Section 5, "Review Procedures," should address, in
the same order, the topics set forth in this section as areas to be reviewed. This section also
identifies the information needed or the review expected from other NRC individuals to permit
the individual charged with primary review responsibility to complete the review.

Section 4. ACCEPTANCE CRITERIA

This section contains a statement of the applicable NRC criteria based on regulatory
requirements, and the bases for determining the acceptability of the applicant's commitments
relative to the design, programs, or functions within the scope of the particular SRP section.
Technical bases consist of specific criteria such as NRC regulations, regulatory guides,
NUREG reports, industry codes and standards, and branch technical positions. To the extent
practicable, the acceptance criteria will identify, as objectively or quantitatively as is feasible,
specific requirements and other technical bases that are to be satisfied. The acceptance
criteria (including branch technical positions or other information) present positions and
approaches that are acceptable to the staff. They are not considered the only acceptable
positions or approaches. Others may be proposed by an applicant.

It is NRC's intent that the SRP presents acceptance criteria for each technical function area
(e.g., nuclear criticality safety, fire safety, radiation safety), and for the management control
systems (e.g., quality assurance, maintenance, audits and assessments), that allow an
applicant to provide a level of protection commensurate with the accident risk inherent in the
process activities proposed. For example, at process stations (or for an entire process or sub-
process) for which the inherent risk to workers, the public, or the environment is demonstrably
small, the applicant needs to provide only those design and operating controls which assure
that small risk. The key elements in the regulatory transaction involving presentation by an
applicant, and review and approval by the NRC, are an adequate demonstration of acceptable
control of risk by the applicant, which then supports a competent and informed review by NRC
staff. The starting point for the applicant's demonstration of acceptable control of risk is the
ISA.

The applicant's ISA is the primary supporting rationale for the safety level of design and
operational features. There are, however, design and operational features and management
controls that may be required independent of the ISA. This is to meet the requirements of 10
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CFR 70.64 for new facilities or new processes at existing facilities, or, for all facilities, other
NRC requirements such as 10 CFR Parts 20 and 51. The level of detail presented in the ISA
summary submitted to NRC and in other parts of the application represents the safety basis
committed to by the applicant, and is the basis which is subject to the provisions of 10 CFR
70.72 regarding changes that a licensee may make to the facility without prior NRC approval.

NRC will find an application acceptable if an applicant commits to the design features and
management measures defined by the acceptance criteria within this SRP. The criteria in this
SRP represent the design features or management measures that support an NRC finding of
reasonable assurance of adequate protection, independent of any ISA findings or conclusions
that could lead to NRC approval of reduced levels of assurance for certain design features or
management measures where the associated risk does not warrant the same high level of
assurance.

An applicant for license renewal or an amendment for an existing facility responding to the
requirements of 10 CFR Part 70 may propose structures, systems, and components (SSC) or
management measures that meet less stringent acceptance criteria than described in the SRP
based on supporting analyses from the applicant’s ISA. The ISA may be used to justify a
reduced level of assurance for particular items relied on for safety, that are associated with
lesser risk accident sequences, as defined by the applicant’s analysis of likelihood and
consequences pursuant to 10 CFR 70.61. The criteria shown in this SRP apply to those SSC
and management measures that are involved in the higher risk accident sequences as defined
in 870.61.

For proposed new facilities or amendments for new processes proposed at existing facilities,
the acceptance criteria described in the SRP apply for design purposes and should be
addressed in the applicant’s licensing submittal for all SSC and management measures, in
accordance with 10 CFR 70.64. During NRC review of the ISA summary, license application
contents, and other ISA documentation as needed, the applicant may justify reduced criteria
for some SSC and management measures based on the ISA findings or conclusions.

Applicants should recognize that substantial time and effort on the part of the staff have gone
into the development of the acceptance criteria and that a significant amount of time and effort
may be required to review and accept proposals that depart from the standard applications
described in the SRP. Thus, applicants resolving safety issues or safety-related design areas
in ways other than those described in the SRP should plan for longer review times and more
extensive questioning in these areas.

Section 5. REVIEW PROCEDURES

This section describes how the review will be performed. It generally describes procedures
that the reviewer should follow to achieve an acceptable scope and depth of review and to
obtain reasonable assurance that the applicant has provided appropriate commitments to
ensure that it will operate the facility safely. This includes identifying licensee commitments to
verify and could include directing the reviewer to coordinate with others having review
responsibilities for other portions of the application than that assigned to the reviewer. This
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section should provide whatever procedural guidance is necessary to evaluate the applicant's
level of achievement of the acceptance criteria.

Section 6. EVALUATION FINDINGS

This section presents the type of positive conclusion that is sought for the particular review
area to support a decision to grant a license or amendment. The review must be adequate to
permit the reviewer to support this conclusion. For each section, a conclusion of this type will
be included in the staff's Safety Evaluation Report (SER) in which the staff publishes the
results of its review. The SER will also contain a description of the review, including aspects of
the review that received special emphasis; matters that were modified by the applicant during
the review; matters that require additional information or will be resolved in the future; aspects
where the plant's design or the applicant's proposals deviate from the criteria in the SRP; and
the bases for any deviations from the SRP or proposed exemptions from the regulations. Staff
reviews may be documented in the form of draft SERs that identify open issues requiring
resolution before the staff can make a positive finding in favor of the license issuance or
amendment.

Section 7. REFERENCES
This section lists references that should be consulted in the review process. However, they

may not always be relevant to the review, depending on the action and approaches proposed
by the applicant.
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ACRONYMS AND ABBREVIATIONS
AEGL Acute Exposure Guideline Level

ALARA As Low As Reasonably Achievable

ANSI American National Standards Institute
ASTM American Society for Testing and Materials
BDC Baseline Design Criteria

CAM Continuous Air Monitor

CFR Code of Federal Regulations

CM Configuration Management

EA Environmental Assessment

EIS Environmental Impact Statement

ERPG Emergency Response Planning Guidelines
FCLB Fuel Cycle Licensing Branch

FHA Fire Hazards Analysis

FONSI Finding of No Significant Impact

HS&E Health, Safety and Environmental

ISA Integrated Safety Assessment

ISO International Organization for Standardization

LIB Licensing and International Safeguards Branch

MOU Memorandum of Understanding

NCS Nuclear Criticality Safety

NEPA National Environmental Policy Act

NFPA National Fire Protection Association

NRC Nuclear Regulatory Commission

SRP - Acronyms 1 July 16, 1999
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OSHA Occupational Safety and Health Administration

RWP Radiation Work Permits

SECY Office of the Secretary of the Commission

SER Safety Evaluation Report

SNM Special Nuclear Material

TWA Time-weighted Average

QA Quiality Assurance
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GLOSSARY

The following terms are defined here by the staff for the purposes of this SRP. Many of the
terms are taken from 10 CFR70.4. The definitions from this CFR section have not been
changed in the list below, but are repeated for convenience. Terms listed in this glossary
represent the definition of the word in any chapter of this SRP. Words for which the definitions
change between chapters are listed in the individual chapters.

Active-engineered
controls

Accident sequence

Acute

Augmented-administrative
controls

Available and reliable to
perform their function
when needed

Baseline Design Criteria

Controls that use active sensors to determine values of
Controlled Parameters and automatically provide a response.
Operation of these controls require no human intervention.

In general, an unintended sequence of events or process
failures that would result in adverse consequences. In the
context of this SRP, an unintended sequence of events which
results in environmental contamination, a radiation exposure,
a release of radioactive material, an inadvertent nuclear
criticality, or an exposure to hazardous chemicals, provided
the chemicals are produced from licensed radioactive
material; or if the accident has the potential to jeopardize the
safety of regulated activities. The term “accident” may be
used interchangeably with accident sequence.

As used in section 70.610f this Part means a single radiation
dose or chemical exposure event or multiple radiation dose or
chemical exposure events occurring within a short time (24
hours or less).

Controls that use warning device(s) to notify humans that
intervention is necessary to implement the controls.
Operation of these controls require human intervention for
implementation

As used in Subpart H of the Part means that, based upon the
analyzed, credible conditions in the integrated safety analysis,
items relied on for safety will perform their intended safety
function and management measures will be implemented that
ensure continuous compliance with the performance
requirements of §70.61 of this Part, considering factors such
as necessary maintenance, operating limits, common cause
failures, and the likelihood and consequences of failure or
degradation of the items and measures.

A set of criteria specifying design features and assurance
measures that are required and acceptable under certain
conditions for new processes or facilities specified in 10 CFR
70.64. These criteria are, in general, the acceptance criteria
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Configuration
management (CM)

Control

Controlled Parameter

Consequence

Consequence of concern

Credible event

Critical mass of special
nuclear material (SNM)

Deviation from safe
operating conditions

Double contingency

DRAFT

applicable to safety design described in the chapters of this
SRP.

Ensuring, as part of the safety program, oversight and control
of all design information, safety information, and modifications
(both temporary and permanent) that might impact the ability
of items relied on for safety to perform their function when
needed.

A system or device intended to regulate a device or process.

A measurable parameter for which the value is maintained
within a specified range by specific controls to ensure the
safety of an operation.

Any result of interest caused by an event or sequence of
events. In this context, adverse consequences refers to the
adverse health or safety effects on workers or the public,
and to adverse environmental impacts of accidents.

Adverse radiological, chemical, or environmental effects
exceeding any of the levels specified in 10 CFR 70.61.

An initiating (or secondary) event that is not an incredible
event (e.g., an event with a likelihood of occurrence greater
than one in a million in any year). Any accident sequence
identified in the ISA as initiated by a credible event must
have its consequences assessed, and controls applied so as
to comply with 10 CFR 70.61.

Special nuclear material in a quantity exceeding 700 grams of
contained uranium-235; 520 grams of uranium-233; 450
grams of plutonium; 1500 grams of contained uranium-235, if
no uranium enriched to more than 4 percent by weight of
uranium-235; 450 grams of any combination thereof; or one-
half such quantities if massive moderators or reflectors made
of graphite, heavy water, or beryllium may be present.

A parameter that is controlled to ensure adequate protection
is outside its established safety limits, or that an item relied on
for safety has been lost or has been degraded so that it
cannot perform its intended function.

A process design that incorporates sufficient factors of safety
to require at least two unlikely, independent, and concurrent
changes in process conditions before a criticality accident is
possible.
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Double contingency
principle

Double contingency
protection

Event

External event

Hazardous chemicals
produced from licensed
materials

Integrated safety analysis
(ISA)

Integrated safety analysis
summary
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A licensed processes should, in general, incorporate sufficient
factors of safety to require at least two unlikely, independent,
and concurrent changes in process conditions before a
criticality accident is possible.

A licensed process possesses double contingency protection
if it has incorporated the double contingency principle.
Double contingency protection is the standard; exceptions
should be made only when it is not practicable and then
redundancy and diversity of controls is expected to be
present in the process.

An occurrence; a change of conditions from a prior state.

An event for which the likelihood cannot be altered by
changes to the regulated facility or its operation. This would
include all natural phenomena events plus airplane crashes,
explosions, toxic releases, fires, etc. occurring near or on the
plant site that cannot be controlled by actions of plant
personnel.

Substances having licensed material as precursor
compound(s) or substances that physically or chemically
interact with licensed materials; that are toxic, explosive,
flammable, corrosive, or reactive to the extent that they can
endanger life or health if not adequately controlled. These
include substances commingled with licensed material, and
include substances such as hydrogen fluoride that is
produced by the reaction of uranium hexafluoride and water,
but do not include substances prior to process addition to
licensed material or after process separation from licensed
material.

A systematic analysis to identify plant and external hazards
and their potential for initiating accident sequences, the
potential accident sequences, their likelihood and
consequences, and the site, structures, systems, equipment,
components, and activities of personnel that are relied on for
safety. As used here, integrated means joint consideration
of, and protection from, all relevant hazards, including
radiological, nuclear criticality, fire, and chemical. However,
with respect to compliance with the regulations of this Part,
the focus of the integrated safety analysis is limited to the
effects of all relevant hazards on radiological safety,
prevention of nuclear criticality accidents, or chemical
hazards directly associated with NRC licensed radioactive
material.

The document submitted in conjunction with the license
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Items relied on for safety

Management measures

Mitigative control

Natural phenomena event

New processes at existing
facilities

Passive-engineered
Controls
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application, license amendment application, or license
renewal renewal application that provides a synopsis of the
results of the information the integrated safety information
specified in 870.65(b)

Structures, systems, equipment, components, and activities
of personnel that are relied on to prevent potential accidents
at a facility that could exceed the performance requirements
in 870.61 or to mitigate their potential consequences.
However, the does not limit the licensee from identifying
additional structures, systems, equipment, components, and
activities of personnel(i.e, beyond those in the minimum set
necessary for compliance with the performance
requirements) as items relied on for safety.

The functions performed by the licensee, generally on a
continuing basis, that are applied to items relied upon for
safety, identified in the integrated safety analysis, to ensure
they are available and reliable to perform their functions
when needed. Management measures include configuration
management, maintenance, training and qualifications,
procedures, audits and assessments, incident investigations,
records management, and other quality assurance systems.

A control intended to reduce the consequences of an
accident sequence, not to prevent it entirely. When a
mitigative control works as intended, the results of the
sequence are called the mitigated consequences.

Earthquakes, floods, tornadoes, tsunamis, hurricanes, and
other events that occur in the natural environment and could
adversely affect safety. Natural phenomena events,
depending on their likelihood of occurrence, may be credible
or incredible.

Systems-level or facility-level design changes to process
equipment, process technology, facility layout, or types of
licensed material possessed or used. This definition does
not, generally, include component-level design changes or
equipment replacement.

Controls that use only fixed design features to control a
Controlled Parameter. Operation of these controls require
no human intervention.

SRP - Glossary

4 July 16, 1999
NUREG-1520



Preliminary process
hazards analysis (PHA)

Preventive control

Safety control

Simple-administrative
controls

Unacceptable
performance deficiencies

Uncontrolled outcome

Unmitigated
consequences
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An analysis undertaken during the early design or
development phases of a process to identify the principal
hazards and to enable them to be eliminated, minimized or
controlled with minimal cost or disruption. The analysis also
assists in identification and optimization of potential
corrective, mitigative or preventive safety controls and
management measures.

A control intended to prevent an accident entirely, i.e., to
prevent any of the types of radiological or chemical
consequences in 10 CFR 70.61 of any magnitude.

A system, device, or procedure intended to regulate a
device, process, or human activity, so as to maintain a safe
state. Effectively synonymous with “item relied on for
safety”. In the context of this SRP, use of the unmodified
term “control” normally means safety control. Other controls
will be referred to as “process controls”. The function of
safety controls is the avoidance of consequences of concern
defined in 10 CFR Part 70.61. Controls may be active or
passive engineered controls or administrative (procedural)
controls. Controls may be preventive or mitigative. A
process control may or may not be “an item relied on for
safety” depending on whether the control of the process is
required to assure safety.

Controls that requires only human intervention for
implementation

Deficiencies in the items relied on for safety or the measures
used to assure the items are available and reliable to
perform their function when needed, that need to be
corrected to ensure an adequate level of protection as
defined in 10 CFR 70.61(b), (c), or (d).

The sequence of events and consequences that result if no
controls or barriers are available to prevent or mitigate an
accident sequence. Thus the consequences of an
uncontrolled outcome are, by definition, unmitigated. These
consequences may also be referred to as uncontrolled
consequences.

The consequences that result from an accident sequence
when mitigative control fails or does not exist.
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

Worker An individual whose assigned duties in the course of
employment involve exposure to radiation and/or radioactive
material from licensed and unlicenced sources of radiation
(i.e., an individual who is subject to an occupational dose as
in 20 CFR 20.1003).

11 FACILITY AND PROCESS DESCRIPTION

111 PURPOSE OF REVIEW

The purpose of this review is to establish that the license application includes an overview of
the facility layout and a summary description of the structures, systems, equipment,
components, and actions of personnel (SSC) used in the processes that comprise the facility's
operating objectives. This overview of the application will be used by all reviewers, NRC
managers, and the general public to understand the purpose of the facility and its processes; a
more detailed description of this information should be provided in appropriate sections of the
ISA summary.

1.1.2 RESPONSIBILITY FOR REVIEW
Primary: Licensing Project Manager

Secondary: None

Supporting: None

1.1.3 AREAS OF REVIEW

SRP - Facility and Process Description 1.11 July 16, 1999
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

The staff should review the general facility description and process descriptions provided by
the applicant, which should include (1) scaled drawings showing the locations of facility
buildings and other major structures, hazardous materials storage areas, on-site roadways,
railroad spurs or sidings, and major ingress and egress routes for the site, (2) a text index with
titles that are descriptive of the purpose of each feature, (3) the interrelationships of the
features, (4) the relationship of facility features to site features, and (5) the movement of
personnel, materials, and equipment during facility operations. This information should be
consistent with and summarize the information provided in the applicant’s ISA summary in
response to the acceptance criteria of this SRP, Section 3.4.3 “Acceptance Criteria”, and
should also be consistent with information reviewed under the Environmental Protection and
Emergency Management chapters of this SRP.
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1.1.4 ACCEPTANCE CRITERIA

1141 Regulatory Requirements

The regulation applicable to the areas of review in this SRP is 10 CFR 70.22, "Contents of
Applications"”, §70.60, “Applicability”, and 870.61, “Safety Performance Requirements”.
1.1.4.2 Regulatory Guidance

There are no regulatory guides that apply to a general facility description for a fuel cycle
facility.

1.1.4.3 Acceptance Criteria

The reviewer will determine that the applicant’s presentations with respect to this section of the
SRP are acceptable if the following criteria are met:

1. The application presents the facility and process description at a level of detalil
appropriate for general familiarization and understanding of the proposed facility and
processes.

2. The application presents a summary of the facility information presented in the

application in response to the guidance described in Section 3.5, Item 2 of this SRP.
This includes descriptions of the overall plant layout on scaled drawings, including site
geographical features, and plant structural features such as buildings, towers, and
tanks and transportation right of ways. The relationship of specific facility features to
the major processes that will be ongoing at the facility is described.

3. The major chemical or mechanical processes involving SNM to be licensed are
described in summary form, based in part on information presented in the application in
response to the guidance described in Section 3.5, Item 3 of this SRP. This description
should include reference to the building locations of major components of the
processes, brief descriptions of the process steps, the chemical forms of SNM in
process, the maximum amounts of SNM in process in various building locations, and
the types, amounts, and discharge points of waste materials discharged to the
environment from the processes.

4. The general description of the facility and processes is consistent with, yet less detailed
than, information presented in the applicant’s ISA summary.

1.1.5 REVIEW PROCEDURES

1.1.5.1 Acceptance Review
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The staff review starts with a determination by the primary reviewer that the content of the
application as required by 10 CFR Part 70 regarding facility and process design for fuel cycle
facilities has been included, and that topics discussed in Section 1.1.3, "Areas of Review,"
have been included.

If significant deficiencies are identified in the application, the applicant should be requested to
submit additional material before the start of the safety evaluation. The reviewer should then
determine that the applicant has provided the information required. If necessary, a request for
additional information should be prepared for issue to the applicant. With the complete
submittal available, the reviewer should examine the summary data and determine
acceptability by comparison with the acceptance criteria in section 1.1.4.3 above and
information in the ISA summary.

1.1.5.2 Safety Evaluation

If the application is accepted for NRC review, the reviewer will proceed by comparing the
application with the acceptance criteria. The material to be reviewed is informational in nature,
and no technical analysis is required. The information to be reviewed is only used as
background for the more detailed descriptions in later sections of the application. Therefore,
the primary reviewer only confirms that the descriptive information presented is consistent with
the information presented in the ISA summary.

1.1.6 EVALUATION FINDINGS

The staff's review verifies that sufficient information has been provided in the license
application to satisfy the 10 CFR Part 70 requirements for this section and that the regulatory
acceptance criteria in section 1.1.4.3 are appropriately satisfied. On the basis of this
information, the staff concludes that this evaluation is complete. The reviewer writes material
suitable for inclusion in the SER prepared for the entire application. The report includes a
summary statement of what was reviewed and why the reviewer finds the submittal
acceptable. The staff can document the review as follows:

The staff has reviewed the general facility description for [name of facility] according to the
Standard Review Plan Section 1.1. The applicant has adequately described (1) the facility and
processes so that the staff has an overall understanding of the relationships of the facility
features and (2) the function of each feature. The applicant has cross-referenced its general
description with the more detailed descriptions elsewhere in the application. The staff
concludes that the applicant has complied with the general requirements of 10 CFR 70.22,
"Contents of Applications", §70.60, “Applicability”, and with 870.61, “Safety Performance
Requirements”, as applicable to this section.

1.1.7 REFERENCES

Code of Federal Regulations, Title 10, Part 70, Domestic Licensing of Special Nuclear
Material, U.S. Government Printing Office, Washington, DC.
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

1.2 INSTITUTIONAL INFORMATION

1.2.1 PURPOSE OF REVIEW

The purpose of this review is to establish that the license application includes adequate
information identifying the applicant, the applicant’s characteristics, and the proposed activity.

1.2.2 RESPONSIBILITY FOR REVIEW

Primary: Licensing Project Manager

Secondary: None

Supporting:  Office of the General Counsel; Office of Administration/Division of
Security

1.2.3 AREAS OF REVIEW

Information provided for review should include the identity and address of the applicant’s
facility and corporate headquarters; corporate information sufficient to show the relationship of
the applicant’s organization relative to other corporate entities; the existence and extent of
foreign ownership or influence; financial information sufficient to indicate the resources
available to the applicant to pursue the activities for which the license is sought; the site
location as legally described in land records; a description of each proposed licensed activity in
the form of requested authorized uses; the type of license being applied for; and the type,
guantity, and form(s) of material(s) proposed to be licensed.

1.2.4 ACCEPTANCE CRITERIA

1.2.4.1 Regulatory Requirements

The regulations applicable to the areas of review in this SRP are 10 CFR 70.22, "Contents of
applications”, §70.23, “Requirements for the Approval of Applications”, 870.61, “Performance
Requirements”, 870.65, “Additional Contents of Applications,” 10 CFR 2.109 “Effect of Timely
Renewal Application, * 10 CFR 70.33, “Renewal of Licenses,” and 10 CFR 95, “Security
Facility Approval and Safeguarding of National Security Information and Restricted Data.”
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1.2.4.2 Regulatory Guidance

There are no regulatory guides that apply to institutional information for a fuel cycle facility.

1.2.4.3 Regulatory Acceptance Criteria

The application is acceptable if the following criteria are met:

1.

Corporate Identity

The applicant has furnished its full name and address. The address of the fuel cycle
facility is provided if it is different from that of the applicant. If the application is for
renewal, the applicant identifies the number of the license to be renewed. A full
description of the plant site location (State, county, and municipality) is given. The
State where the applicant is incorporated or organized and the location of the principal
office are indicated. If the applicant is a corporation or other entity, the names and
citizenship of its principal officers are provided. The entity to be licensed is clearly
described with respect to any higher level related corporate structure. The description
clearly identifies and explains any proposed foreign ownership or control of activities,
and shows that there is no foreign controlling interest. Primary ownership and
relationships to other components of the same ownership are explicitly described. The
presence and operations of any other company on the site to be licensed are fully
described.

Financial Qualifications

A description of financial qualifications demonstrates the applicant’s current and
continuing access to the financial resources necessary to engage in the proposed
activity in accordance with §70.22(a)(8) and §70.23(a)(5).

Type, Quantity, and Form of Licensed Material

The elemental name, maximum quantity, and specifications, including the chemical and
physical form(s), of the special nuclear material the applicant proposes to acquire,
deliver, receive, possess, produce, use, transfer or store are identified. For special
nuclear material, the specifications include the isotopic content and amount of
enrichment by weight percent. In addition, any trace impurities or contaminants, such
as fission products or transuranics are characterized by identity and concentration. The
applicant describes the amounts, if any, of Agreement State licensed radioactive
material for the proposed facility. The proposed possession at the facility of any
moderator or reflector with special characteristics, such as beryllium or graphite, is
identified.

Authorized Uses

Each activity or process in which special nuclear material is proposed to be acquired,
delivered, received, possessed, produced, used, processed, transferred, or stored is
described. The authorized uses are consistent with the Atomic Energy Act of 1954, et
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seq. The description is consistent with more detailed process descriptions submitted as
part of the ISA summary reviewed under Section 3.0 of this SRP.

If the application is for a renewal, the applicant states the period of time for which
license renewal is requested, and why the renewal application should be considered
timely in accordance with 10 CFR 70.

5. Special Exemptions or Special Authorizations

Specific requests for exemptions or authorizations of an unusual nature should be
listed in this section and justified in the appropriate technical section of the application.

6. Security of Classified Information

If applicable, applicant has requested and received a facility security clearance in
accordance with 10 CFR 95.

1.2.5 REVIEW PROCEDURES
1.2.5.1 Acceptance Review

The staff review starts with a determination by the primary reviewer that the content of the
application has been included as required by 10 CFR Part 70 regarding institutional
information for fuel cycle facilities and that the information discussed in Subsection 1.2.3,
"Areas of Review," has been included.

If significant deficiencies are identified in the application, the applicant will be requested to
submit additional material before the start of the safety evaluation.

1.2.5.2 Safety Evaluation

If the application is accepted for review, the reviewer conducts the review with respect to the
acceptance criteria in section 1.2.4 above. The material to be reviewed is for the most part
informational in nature, except for information on financial qualifications and foreign ownership
and control, and detailed technical analysis is generally not required beyond the acceptance
criterion. The reviewer requests review assistance, as needed, from the Division of Security
and the Office of the General Counsel in the review of corporate and financial information.
The material provided by the applicant should satisfy the acceptance criteria of section 1.2.4.
above.

1.2.6 EVALUATION FINDINGS

The staff's review will verify that sufficient information has been provided in the license
application to satisfy the regulations listed under section 1.2.4.1 above with respect to
institutional information and that the information provided is consistent with the guidance of this
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SRP. On the basis of this information, the staff will conclude that this evaluation is complete.
The staff can document its review as follows:

The staff has reviewed the institutional information for [name of facility] according to Standard
Review Plan Section 1.2. Based on the review, the NRC staff has determined that the
applicant has adequately described and documented the corporate structure and financial
information, and that the applicant is in compliance with those parts of 10 CFR 70.22 and
70.65 relating to other institutional information. In addition, the applicant has adequately
described the types, forms, quantities, and proposed authorized uses of licensable materials to
be permitted at this facility as follows:

Material Form Quantity Authorized Use(s)

The applicant’s proposed activities are consistent with the Atomic Energy Act. The applicant
has provided all institutional information necessary to understand the ownership, financial
gualifications, location, planned activities, and nuclear materials to be handled in connection
with the requested license.

1.2.7 REFERENCES

Code of Federal Regulations, Title 10, Part 70, Domestic Licensing of Special Nuclear
Material, U.S. Government Printing Office, Washington, DC.
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

1.3 SITE DESCRIPTION

1.3.1 PURPOSE OF REVIEW

The purpose of this review is to determine that the information provided by an applicant
adequately describes the geographic, demographic, meteorologic, hydrologic, geologic, and
seismologic characteristics of the site and the surrounding area. The site description is a
summary of the information used by the applicant in preparing the Environmental Report,
Emergency Plan, and the ISA summary, which identify hazards, potential credible accidents,
and the consequences of those accidents.

1.3.2 RESPONSIBILITY FOR REVIEW

Primary: Licensing Project Manager
Secondary: ISA Reviewer, Environmental Protection Reviewer, and Emergency Plan
Reviewer

Supporting:  Fuel Facility Inspection staff

1.3.3 AREAS OF REVIEW

The types of information NRC staff will review include the following (as appropriate for the
facility being reviewed):

1. Site Geography

a. Site location: state, county, municipality, topographic quadrangle (71/2 minute
series).

Major nearby highways.

Nearby bodies of water.

Any other significant geographic feature that may impact accident analysis within
one mile of the site (e.g., ridges, valleys, specific geologic structures).

coo

2. Demographics

a. Latest census results for area of concern.

b. Description, distance, and direction to nearby population centers.

c. Description, distance, and direction to nearby public facilities (e.g., schools,
hospitals, parks).
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d. Description, distance, and direction to nearby industrial areas or facilities that may
present potential hazards (including other nearby nuclear facilities).

e. Uses of land within one mile of the facility (i.e., residential, industrial, commercial,
agricultural).

f. Uses of nearby bodies of water.

Meteorology

a. Primary wind directions and average wind speeds.

b. Annual amount and forms of precipitation. The design basis values for accident
analysis of maximum snow or ice load, probable maximum precipitation.

c. Type, frequency, and magnitude of severe weather (e.g., lightning, tornado,
hurricane). Design basis event descriptions for accident analysis.

Hydrology

a. Characteristics of nearby rivers, streams, and bodies of water as appropriate.
b. Depth to the water table; potentiometric surface map.

c. Groundwater flow direction and velocity for the site.

d. Characteristics of the uppermost aquifer.

e. Design basis flood events used for accident analysis.

Geology

a. Characteristics of soil types and bedrock.
b. Design basis earthquake magnitudes used for accident analysis.
c. Description of other geologic hazards, e.g. mass wasting.

The above information complements and is consistent with the information presented in the
Environmental Report, Emergency Plan, and ISA summary prepared by the applicant. In
contrast to these more detailed descriptions, the summary site description reviewed under this
section is less detailed and more brief.

1.3.4 ACCEPTANCE CRITERIA

The site description summary will be considered acceptable if the following is included:

1.

A brief description of the site geography, including its location relative to prominent
natural and man-made features such as mountains, rivers, airports, population centers,
schools, commercial and manufacturing facilities, etc.

Population information based on the most current available census data to show
population distribution as a function of distance from the facility.

Appropriate meteorologic data. Applicant’s presentation or discussion includes design
basis values for accident analysis of maximum snow or ice load, and probable
maximum precipitation. The applicant presents appropriate design basis values for
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lightning, high winds, tornado, hurricane, and other severe weather conditions that are
applicable to the site.

4. A description of the hydrology, and geology, including seismicity, for the area.
Applicant describes the design basis flood event for which the plant may be safely shut
down. This event is at least the 100 year flood for the site, and is consistent with U.S.
Army Corps of Engineers flood plain maps. The applicant describes the maximum
earthquake magnitude and peak ground acceleration at the site and its expected
likelihood, in terms of return period at which the plant processes can be shut down
safely with acceptable risk of radiological exposure to workers, public, and the
environment. Applicant compares the design basis earthquake with the maximum
earthquake accelerations expected on the site with a return period of 10,000 years.
The purpose of the comparison is to evaluate the likelihood of the design basis
earthquake to ensure that such an event is properly considered in the applicant’s ISA.

Applicant’s descriptions are consistent with the more detailed information presented within the
ISA information in Chapter 3 of the application, the Environmental Report, and the Emergency
Plan, if applicable. The information in the description is based on official assessments
prepared by Federal, State, or local authorities.

1.3.5 REVIEW PROCEDURES
1.3.4.1 Acceptance Review

The staff review starts with a determination by the primary reviewer that the application
provides the content as required by 10 CFR Part 70 regarding the site description for fuel
cycle facilities, and that topics discussed in Section 1.3.3, "Areas of Review," have been
addressed. The information in this section provides a general summary of the bases for
evaluations completed in the ISA section of the application and is consistent with the
applicant’'s environmental report and emergency plan. The applicant may include
references to the more detailed data used to complete evaluations in the ISA. The primary
reviewer reviews the information in the application for completeness.

If significant deficiencies are identified in the application, the applicant will be requested to
submit additional material before the start of the safety evaluation. The detailed information
necessary to support the site description summary will be included in the ISA section of the
application.

For license renewals, the details necessary to support the information in the site description
summary may be referenced to prior submittals or material included else where in the renewal
application.

1.3.4.2 Safety Evaluation
The material to be reviewed in this section is informational, summarizing the reports and

information which provide the bases for the ISA evaluations. The primary reviewer verifies that
the information is acceptable using the acceptance criteria of this SRP, and accurately portrays
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and is consistent with the information in the ISA summary, Environmental Report, Emergency
Plan and other documents referenced by the applicant. No technical analysis is required, as
the primary reference for the information is the ISA. If information being verified is found to be
inconsistent from the primary source, the applicant is requested to submit clarifying information
or corrections. This section may also need to be updated by the applicant based upon any
information changes made in response to the staff's environmental, emergency management,
and ISA reviews.

1.3.6 EVALUATION FINDINGS

The staff’s review verifies that sufficient information has been provided in the license
application to satisfy 10 CFR Part 70.22, “Contents of Applications,” requirements with respect
to the site description and that the information provided is consistent with the guidance in this
SRP and information contained in other sections of the application. On the basis of this
information, the staff concludes that this evaluation is complete and the applicant’s site
description is acceptable. The staff can document its review as follows:

The staff has reviewed the site description for [name of facility] according to the Standard
Review Plan Section 1.3. The applicant has adequately described and summarized general
information pertaining to (1) the site geography, including its location relative to prominent
natural and man-made features such as mountains, rivers, airports, population centers,
schools, and commercial and manufacturing facilities; (2) population information based on the
most current available census data to show population distribution as a function of distance
from the facility; (3) meteorology, hydrology, and geology for the site; and (4) applicable design
basis events. The reviewer verified the site description to be consistent with the information
used as a basis for environmental, emergency management, and ISA analyses.

1.3.7 REFERENCES

Code of Federal Regulations, Title 10, Part 70, Domestic Licensing of Special Nuclear
Material, U.S. Government Printing Office, Washington, DC.
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

2.0 ORGANIZATION AND ADMINISTRATION
2.1 PURPOSE OF REVIEW

The purpose of the review of the applicant's 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.

2.2 RESPONSIBILITY FOR REVIEW

Primary: Licensing Project Manager

Secondary: None

Supporting:  Primary reviewers for other SRP Chapters, e.g., technical area chapters
and management measures chapters; Fuel Facility Inspection staff

2.3 AREAS OF REVIEW

The organizational structure and associated administrative program proposed by the applicant
should include administrative policies, procedures, and management measures, qualifications
of key management positions, along with a description of how these are deemed adequate to
provide reasonable assurance that the health, safety, and environmental protection (HS&E)
functions will be effective.

For new applicants, or already licensed plants undergoing major modifications, the applicant
should address the integration of authorities and responsibilities among the process designers,
the architect-engineering firm, the construction contractor, and the plant operator, as
applicable, to provide assurance that they will function as needed on the HS&E-related tasks.

The application should address how the management measures ensure the establishment and
maintenance of design and operations. The administrative policies and management
measures should describe the relationships among major plant safety functions such as the
ISA, configuration management, maintenance, quality assurance (QA), training, radiation
safety, nuclear criticality safety, fire safety, chemical safety, environmental monitoring,
emergency planning, audits and assessments, and incident investigations. The applicant
should also describe its qualification criteria for education, training, and experience for key
management positions. Management positions for which such criteria should be described
include the plant manager, operations manager, shift supervisor, and managers for various
safety and environmental disciplines. Qualification criteria should be described generally, in
terms of academic credentials, formal continuing education, and work experience. For

SRP - Organization and Administration 2.0-1 July 16, 1999
NUREG-1520



DRAFT

example, “...bachelor’'s degree in nuclear engineering or related scientific or engineering field,
with 5 years experience managing the operations of a nuclear fuel manufacturing facility.”

2.4  ACCEPTANCE CRITERIA
2.4.1 Regulatory Requirements

A management system and administrative procedures for the effective implementation of
HS&E functions is required by 10 CFR Part 70.22, 70.23, and other sections of Part 70, as
revised,' concerning the applicant’s corporate organization, qualifications of the staff, and the
adequacy of the proposed equipment, facilities, and procedures to provide adequate safety for
workers, the public, and the environment.

2.4.2 Regulatory Guidance

There are no regulatory guides specific to the organization and administration description of
fuel cycle facilities.

2.4.3 Regulatory Acceptance Criteria

The application is acceptable if the following criteria are met. Appropriate commitments
relevant to these criteria should be included in the applicant’s safety program description.

New Facilities or Facilities Undergoing Major Modifications (In addition to the criteria listed
below for existing facilities):

1. The applicant has identified and functionally described the specific organizational
groups responsible for designing, constructing and operating the facility.
Organizational charts are included in the application.

2. Clear, unambiguous management control and communications exist among the
organizational units responsible for the design and construction of the facility. A
corporate officer is responsible for HS&E activities.

3. The personnel to design, construct, and operate the facility have substantive breadth
and level of experience and are appropriately available. The qualifications,
responsibilities, and authorities for key supervisory and management positions with
HS&E responsibilities, including the plant manager, operations manager, shift
supervisor, and HS&E managers (or similar positions), are clearly defined in position
descriptions that are accessible to all affected personnel and to the NRC, upon request.

1 This reference is to the draft revision to 10 CFR Part 70, subject to on-going dialogue.
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4. The applicant has described specific plans to transition from the design and
construction phase to operations.

Existing Facilities:

1. Applicant has identified and functionally described the specific organizational groups
responsible for designing and operating the facility. Organizational charts should be
included.

2. The qualifications, responsibilities, and authorities of key supervisory and management

positions with HS&E responsibilities including the plant manager, operations manager,
shift supervisor, and HS&E managers (or similar positions), are clearly defined in
position descriptions that are accessible to affected persons and to the NRC, upon
request. A corporate officer is responsible for HS&E activities.

3. In the organizational hierarchy, the HS&E organization(s) is independent of the
operations organization(s), allowing it to provide objective HS&E audit, review, or
control activities. "Independent” means that neither organization reports to the other in
an administrative sense. Both may report to a common manager. Lines of
responsibility and authority are clearly drawn.

4. The individual delegated overall responsibility for the HS&E functions has the authority
to shut down operations if they appear to be unsafe, and must in that case approve
restart of shutdown operations. Typically, this individual should be at as high a
management level as the production or operations manager and have direct line
responsibility to the plant manager.

5. The activities essential for effective implementation of the HS&E functions are
documented in formally approved, written procedures, prepared in compliance with a
formal document control program.

6. The applicant should commit to a simple mechanism for reporting potentially unsafe
conditions or activities to the HS&E organization and/or to upper management that is
available for use by any person in the plant. Reported concerns are investigated,
assessed, and resolved promptly.

7. Effective lines of communication and authority among the organization units involved in
the engineering, HS&E, and operations functions of the facility are clearly defined.

8. The applicant has committed to establish formal management measures including
configuration management, maintenance, quality assurance (QA), training and
gualification, procedures, human factors, audits and assessments, incident
investigations, and records management, as necessary and appropriate to ensure the
availability and reliability of controls relied on for safety. The detailed guidance for
these functions is addressed in separate SRP sections on the specific topic. The
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applicant also describes how management assures, by formal procedures, that all
applicable management measures are appropriately implemented for all structures,
systems, and components that are considered items relied on for safety as defined by
the safety program and its ISA.

9. Written agreements exist with off-site emergency resources such as fire, police,
ambulance/rescue units, and medical services. This is addressed in more detail in
Section 7.0, "Fire Safety," and Section 8.0, "Emergency Planning," of this SRP.

Commitments relevant to meeting the acceptance criteria described above are included in the
applicant's safety program description.

2.5 REVIEW PROCEDURES
2.5.1 Acceptance Review

The primary reviewer should evaluate the application to determine whether it addresses the
“Areas of Review” discussed in Section 2.3, above. If significant deficiencies are identified, the
applicant should be requested to submit additional material before the start of the safety
evaluation.

2.5.2 Safety Evaluation

After determining that the application is acceptable for review in accordance with Section
2.5.1, above, the primary reviewer should perform a safety evaluation against the acceptance
criteria described in Section 2.4. The objective of the review is to ensure that the corporate-
level management and technical support structure, as demonstrated by organizational charts
and descriptions of functions and responsibilities, are clear with respect to assignments of
primary responsibility. The primary reviewer consults with the NRC inspection staff to verify
that the applicant’'s management positions are adequately defined in terms of both numbers of
persons and their responsibilities, authorities, and required qualifications.
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The review process should consist of:

1. An examination of the applicant's organizational structure and administration as
described in the application.

2. Site visits by one or more reviewers (with support from the NRC inspection staff, as
appropriate) to review, discuss, and verify implementation of the management
structure, systems, and administrative procedures.

The supporting staff reviewers determine, on the basis of the foregoing, the overall
acceptability of the applicant's management system, management qualifications,
organizational structure, and administrative procedures. To facilitate the review of the
applicant's proposed organization and administration program, the reviewers should examine
organization charts, position descriptions, corporate and plant policies, and the descriptions of
administrative procedures and guidance documents concerning HS&E. The reviewers should
make a determination whether the acceptance criteria of Section 2.4 are satisfied and then
prepare an SER in accordance with Section 2.6.

2.6 EVALUATION FINDINGS

The staff's evaluation should verify that the license application provides sufficient information
to satisfy the regulatory requirements of Section 2.4.1 and that the regulatory acceptance
criteria in Section 2.4.3 have been appropriately considered in satisfying the requirements. On
the basis of this information, the staff should conclude that this evaluation is complete. The
reviewer should write material suitable for inclusion in the SER prepared for the entire
application. The SER should include a summary statement of what was evaluated and the
basis for the reviewers' conclusions.

The staff can document the evaluation as follows:

The staff has reviewed the organization and administration for [name of facility] according to
the Standard Review Plan Chapter 2.0.

[For new facilities] The applicant has described (1) clear responsibilities and associated
resources for the design and construction of the facility and (2) its plans for management of
the project. [Insert a summary statement of what was evaluated and why the reviewer finds
the submittal acceptable.] The staff has reviewed these plans and commitments and
concludes that they provide reasonable assurance that an acceptable organization,
administrative policies, and sufficient competent resources have been established or are
committed, to satisfy the applicant's commitments for the design and construction of the
facility.

[For operating and new facilities] The applicant has described its organization and
management policies for providing adequate safety management and management measures
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for the safe operation of the facility. [Insert a summary statement of what was evaluated and
why the reviewer finds the submittal acceptable.] The staff has reviewed these measures and
concludes that the applicant 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.

2.7 REFERENCES

1) Code of Federal Regulations, Title 10, Part 70, Domestic Licensing of Special Nuclear
Material, U.S. Government Printing Office, Washington, DC.

2) Proposed Revision to Code of Federal Regulations, Title 10, Part 70, Domestic
Licensing of Special Nuclear Material, as revised.

3) NUREG-1324, Proposed Method for Regulating Major Materials Licensees, Sections
3.1, Organization Plan, and 3.2, Managerial Controls and Oversight, U.S. Nuclear
Regulatory Commission, 1992.
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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

NOTE
SRP CHAPTER 3 HAS BEEN REVISED TO ADDRESS SOME OF THE COMMENTS
RECEIVED THROUGH MAY 1999. IT WAS NOT POSSIBLE TO COMPLETELY ADDRESS
ALL OF THE COMMENTS RECEIVED DUE TO TIME CONSTRAINTS IMPOSED BY
PUBLICATION DATES. ADDITIONAL COMMENTS ARE EXPECTED ON THIS CHAPTER. A
SUBSEQUENT REVISION WILL ADDRESS ALL COMMENTS RECEIVED ON THIS
CHAPTER.

3.0 INTEGRATED SAFETY ANALYSIS (ISA)

3.1 PURPOSE OF REVIEW

The purpose of the ISA review is to establish reasonable assurance that the applicant or
licensee has:

1. Performed a comprehensive ISA of the fuel cycle facility and its processes using effective
systematic methods.

2. ldentified and evaluated all hazards and credible accident sequences in the ISA involving
process deviations or other events internal to the plant (e.g., explosions and fires), and
credible external events (e.g., floods, high winds, and earthquakes) that could result in
consequences to the public, worker, or the environment of the types specified in 10 CFR
70.61.

3. Designated engineered and administrative items relied on for safety, and evaluated the set
of items for each accident sequence to provide reasonable assurance, through preventive
or mitigative measures, that the safety performance requirements of 10 CFR 70.61 are
met.

4. Used competent staff in the ISA process.

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

3.2 RESPONSIBILITY FOR REVIEW

Primary: LIB assigned reviewer
Secondary: Technical specialists in specific areas
Supporting: Fuel Facility Inspection Staff
SRP - Integrated Safety Analysis 3.0-1 July 16, 1999
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3.3 AREAS OF REVIEW

Information about the licensee’s ISA is contained in the license application, the ISA summary,
and other ISA documentation. The application and the ISA summary are submitted to NRC
whereas additional documentation of the ISA is available for NRC review at the facility site.
The term “results of the ISA” includes all the ISA information that is submitted to NRC plus the
additional supporting information that is found on-site. In general, the application contains
information needed by the reviewer to understand the nature of the ISA process performed at
the site, the qualifications of the team performing the ISA, the major results of the ISA, and the
procedures for conducting and maintaining the ISA. The application provides licensee
commitments that demonstrate the adequacy of the ISA program. The summary of the ISA
provides a synopsis of the results of the ISA as specified in 70.65(b). Information contained in
the ISA summary that also satisfies the information requirements in the application may be
referenced in the application.

The staff reviews the application and the ISA results (ISA summary and other ISA
documentation) to find reasonable assurance that the applicant has performed a systematic
evaluation of the hazards and credible accident sequences. The review includes the makeup
of the ISA team and the administrative and physical safety controls required to prevent or
mitigate the consequences of accidents. The review boundary includes those accidents that
result in a release of licensed radioactive material or an inadvertent nuclear criticality event. In
addition, the staff reviews accidents involving hazardous chemicals when the chemicals are
composed of, or produced from the processing of, licensed radioactive material; or if the
accident has the potential to jeopardize the safety of regulated activities. An event sequence
having consequences less than those identified in 10 CFR 70.61(c) would not require further
consideration within the ISA. The areas of review are as follows:

1. The site description (see Section 1.3, "Site Description") concerning those factors that
could affect safety, such as geography, meteorology (e.g., high winds and flood potential),
seismology, and demography.

2. The facility description concerning features that could affect potential accidents and their
consequences. Examples of these features are facility location, facility design information,
and the location and arrangement of buildings on the facility site.

3. The description of each process analyzed as part of the ISA. Specific areas reviewed
include basic process function and theory, major components !their function and operation,
process design and equipment, and process operating ranges and limits.

4. The applicant's commitment to compile and maintain a current and accurate set of process
safety information (PSI) including information on the hazardous materials, technology, and
equipment used in each process. The applicant should explain this activity in detail in the
description of its configuration management program (Section 11.1, “Configuration
Management”).

5. The description of the applicant's requirements for ISA team training and qualifications
(Section 11.3, “Training and Qualification”).

6. The ISA method used for each individual process node and the justification for its selection.
For purposes of this review, the ISA begins with an identification of hazards (chemicals,
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radiological materials, fissile materials, etc.) that may present a potential threat to the public,
facility workers, or the environment. Based on a systematic analysis of each plant process,
the ISA Process Hazard Analysis (PHA) identifies a set of individual accident sequences or
process upsets that could result from the hazards. The review of the ISA methodology
includes evaluating the applicant’s methods in the following specific areas:

a. Hazard identification.

b. Process hazard analysis (accident identification).

c. Accident sequence construction and evaluation.

d. Consequence determination and comparability to 10 CFR 70.61.

e. Likelihood categorization for determination of compliance with 10 CFR 70.61.

7. The narrative description, process hazard analysis documentation, and the tabular summary
of the ISA results in the following specific areas:

a. The list of hazardous materials and conditions resulting from the Hazard Identification
task.

b. The Hazard Interaction Matrix table [see reference AIChE 1992, section 3.3].
c. Accident sequences identified by the ISA systematic Process Hazard Analysis.

d. Unmitigated and mitigated consequences of each postulated accident to facility
workers or the public.

e. Comparisons of the consequences of each postulated accident to the consequences
of concern identified in 10 CFR Part 70.61.

f. Identification of engineered and administrative controls involved in each accident
sequence.

g. Assignment of accident sequences to likelihood categories and comparison to 10 CFR
70.61 requirements.

8. The description of the engineered and administrative safety controls, and mitigative
barriers used to maintain safe operation of the facility to ensure that, for each accident
sequence, the controls are commensurate with 10 CFR 70 requirements as interpreted in
the acceptance criteria of section 3.4 below. These criteria are risk informed in that
systems of controls applied to accident sequences having more severe consequences are
to be correspondingly more reliable. The applicant should also commit to maintain safety
controls and mitigative barriers available and reliable for high and intermediate risk
accident sequences.

9. The management measures (see definition in Glossary) applied to each safety control
needed to conform to the requirements of 10 CFR 70.62(d). Those management
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measures that are generically applied to all safety controls or to specified classes of
controls may be described in Section 11, “Management Controls Systems,” or in Sections 4
through 7 and 9, which cover specific safety disciplines. However, since the ISA identifies
the safety controls as such, and provides other information needed to apply management
measures in a graded manner, the information from the ISA summary and other ISA
documentation needed to implement these systems should be reviewed.

For accident sequences evaluated as potentially having the consequences specified in
70.61, but meeting the likelihood requirements of 10 CFR 70.61 without controls, staff
reviews the basis for the applicant evaluation of the sequence as being of acceptably low
likelihood. Typically such accident sequences involve very low likelihood natural
phenomena or other initiating events.

10. The facility procedures for conducting and maintaining the ISA. The object of this
review is to ensure the overall integrity of the ISA as a current and accurate safety
basis for the facility. Specific review areas include the applicant's procedures for: (1)
performing and updating the ISA, (2) review responsibility, (3) documentation
(including provisions for updating NRC on changes to controls or seeking NRC
approval of changes per 70.72, and (4) maintenance of ISA records per 70.62(a)(2).
The integrity of the ISA procedures should be controlled by the applicant's
configuration management program.

3.4 ACCEPTANCE CRITERIA
3.4.1 Regulatory Requirements

The requirement to perform an Integrated Safety Analysis (ISA) is specified in 10 CFR 70.62.
10 CFR 70.62(c) specifies requirements for the tasks comprising the ISA and the
demonstration that items relied on for safety meet the safety performance requirements of
70.61. 10 CFR 70.72 states requirements for keeping the ISA and its documentation current
when changes are made to systems, structures, and components.

3.4.2 Regulatory Guidance

Guidance applicable to performing an ISA and documenting the results is contained in
NUREG-1513, "Integrated Safety Analysis Guidance Document.” A sample ISA Summary for
one process is also available to illustrate an acceptable form and content.

3.4.3 Regulatory Acceptance Criteria

The acceptance criteria for an ISA are based on meeting the relevant requirements in 10 CFR
Part 70, "Domestic Licensing of Special Nuclear Material." The ISA will form the basis for the
safety program by identifying accidents of concern, designating controls and management
measures, and evaluating the likelihood of each accident sequence for compliance with 70.61.
The staff will accept the ISA, the designation of controls, and the management of the ISA
process if the reviewer finds the following criteria are met:
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1. The description of the site for processing nuclear material is considered acceptable if the
applicant includes or references the following safety-related information in the application:

a. A description of the site geography, including its location from prominent natural and
man-made features such as mountains, rivers, airports, population centers, possibly
hazardous commercial and manufacturing facilities, etc. adequate to permit evaluation
of the likelihood and magnitude of consequences of concern.

b. Population information, based on recent census data, that shows population distribution
as a function of distance from the facility adequate to permit evaluation of regulatory
requirements, including exposure of the public to consequences listed in 10 CFR 70.61.

c. Characterization of natural phenomena (e.g., tornadoes, hurricanes, and earthquakes)
and other external events sufficient to assess their impact on plant safety and to assess
their likelihood of occurrence. The discussion identifies the design basis events for the
facility and indicates which events are considered incredible and the basis for that
determination. The assessment also indicates which events could occur without
adversely impacting safety.

The level of detail for this material is greater than that which would be acceptable in the
general information in Chapter 1.

2. The description of the facility is considered acceptable if the applicant identifies and
describes the general features that are relied on or required for safety. If such information
is available elsewhere in the application, reference to the appropriate sections is
considered acceptable. The information provided should adequately support an overall
understanding of the facility structure and its general arrangement as it pertains to the ISA.
As a minimum, the applicant adequately identifies and describes:

a. The facility location and the distance from the site boundary in all directions, including
the distance to the nearest resident and distance to boundaries in the prevailing wind
directions.

b. Design information regarding the resistance of the facility to failures caused by credible
external events, when those failures may produce consequences of concern.

c. The location and arrangement of buildings on the facility site.

3. The description of the processes analyzed as part of the ISA is considered acceptable if it
describes the following features sufficiently to permit: 1) an evaluation of the completeness
of the hazard (accident) identification task, and 2) an evaluation of the likelihood and
consequences of the accidents identified. If the information is available elsewhere in the
application and is adequate to support the ISA, reference to the appropriate sections is
considered acceptable. The information provides an adequate explanation of how the
safety controls reliably prevent the process from exceeding safety limits for each case
identified in the ISA results where they are needed.

a. Basic process function and theory. This information includes a general discussion of
the basic theory of the process.
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Major components!their function and operation. This information includes the general
arrangement, function, and operation of major components in the process. It includes
process schematics showing the major components and instrumentation and, if
appropriate, chemical flow sheets showing compositions of the various process
streams.

Process design and equipment. This information includes a discussion of process
design, equipment, and instrumentation that is sufficiently detailed to permit an
adequate understanding of the results of the ISA. It includes schematics indicating
safety interrelationships of parts of the process. In particular, either schematics or
descriptions indicating the location and geometry of Special Nuclear Materials,
moderators, and other materials in the process are sufficient to permit an
understanding of the adequacy of controls on mass, geometry, moderation, reflection,
and other criticality parameters affected by geometry.

Process operating ranges and limits. This information includes the operating ranges
and limits for measured process variables (e.g., temperatures, pressures, flows, and
compositions) used in engineered or administrative controls to ensure safe operation of
the process. The process operating limits and ranges are considered acceptable if they
are consistent with those evaluated as adequate for safety in the ISA. One acceptable
way of presenting this information is as a tabular summary of all safety controls
grouped according to hazard type, i.e. nuclear criticality, radiological hazards, chemical
hazards, etc., as shown in Appendix A, Table A.3-7.

4. For purposes of conducting an ISA, the applicant's Process Safety Information is
considered acceptable if the applicant commits to maintain, at a minimum, the following
information current and accurate:

a.

Hazardous material information including toxicity information, permissible exposure
limits, physical data, reactivity data, corrosivity data, and stability data (thermal and
chemical).

Process technology information including block flow diagrams or simplified process flow
diagrams, process chemistry, maximum intended inventory, and safe upper and lower
limits for parameters controlled for safety reasons, such as temperatures, pressures,
flows, and compositions.

Process equipment information including materials of construction, piping and
instrumentation diagrams (P&IDs), electrical classification, relief system design and
design basis, ventilation system design, design codes and standards used, material
and energy balances, and safety systems (e.g., interlocks, detection systems, and
suppression systems).

5. The ISA team for each process analyzed is considered acceptable if the following criteria
are met:

a.

The ISA team has a team leader who is formally trained and knowledgeable in the ISA
methodology chosen for the hazard and accident evaluations. In addition, the team
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leader can demonstrate an adequate understanding of all process operations and
hazards under evaluation, but is not the cognizant engineer or expert for that process.

b. Atleast one member of the ISA team has thorough, specific, and detailed experience in
the process under evaluation.

c. The team represents a variety of process operating and engineering design experience,
in particular, radiation safety, nuclear safety, fire protection, and chemical safety
disciplines.

d. A manager provides overall administrative and technical direction for the ISA.

6. The descriptive summary of the ISA methodology is considered acceptable if it describes
the methods used for each ISA task, and the basis for selection of each method, so that
the adequacy of the method is clear and appropriate according to the criteria described in
NUREG-1513 for selection of ISA methods. Specific acceptance criteria for the ISA
methodology are as follows:

a. The hazard identification method selected is considered acceptable if it:

i. Provides a list of materials (radioactive, fissile, flammable, and toxic) or conditions
that could result in hazardous situations (e.g., loss of containment of licensed
nuclear material). The list includes maximum intended inventory amounts and the
location of the hazardous materials at the facility.?

ii. Determines potential interactions between materials or between materials and
conditions that could result in hazardous situations.

b. The process hazard analysis (accident sequence identification) method selected is
considered acceptable if:

i. Its selection is consistent with the guidance provided in NUREG-1513. For methods
used by the applicant but not addressed in NUREG-1513, the applicant provides
justification and references for their use.

ii. Itadequately address all the hazards identified in the hazard identification task of
section 6.a above. The applicant identifies and justifies any hazards eliminated
from further consideration.

iii. It provides reasonable assurance that the applicant identifies all significant accident
sequences (including the controls used to prevent or mitigate the accidents) that
could result in consequences of concern identified in §70.61°.

2At least the following hazardous materials should be included in the inventory list if present on-site: ammonia, fines
(UO, dust), flammable liquids and gases, fluorine, hydrofluoric acid, hydrogen, nitric acid, organic solvents, propane,
uranium hexafluoride, and Zircalloy.

The release of hazardous chemicalsis of regulatory concern to NRC only to the extent that such hazardous releases
result from the processing of licensed nuclear material or have the potentia for adversely affecting radiological safety.

SRP - Integrated Safety Analysis 3.0-8 July 16, 1999
NUREG-1520



DRAFT

iv. It takes into account the interactions of identified hazards and proposed controls,
including system interactions, to ensure that the overall level of risk at the facility is
consistent with the requirements of §70.61 and appropriately limited.

v. It addresses all modes of operation including startup, normal operation, shutdown,
and maintenance.

vi. It addresses hazards resulting from process deviations (e.g., high temperature, high
pressure), initiating events internal to the facility (e.g., fires or explosions), and
hazardous credible external events (e.g., floods, high winds, and earthquakes,
airplane crashes). The applicant provides justification for its determination that
certain events are incredible and, therefore, not subject to analysis in the ISA.

vii. It adequately considers initiation of, or contribution, to accident sequences by
human error by appropriate use of human-systems interface analysis.

viii. It adequately considers common mode failures and system interactions in
evaluating systems that are to be protected by double contingency.

c. The application demonstrates that valid consequence evaluation methods have been
used, as described in the appropriate safety chapters of the license application (e.g.,
Section 5.0, "Nuclear Criticality Safety," Section 6.0, "Chemical Safety"). Acceptable
methods of consequence evaluation are described in Nuclear Fuel Cycle Facility
Accident Analysis Handbook, NUREG/CR-6410, March 1998.

d. The applicant uses, and submits adequate documentation of, an effective method for
evaluating the adequacy of items relied on for safety in all identified accident
sequences. This evaluation method is considered acceptable if:

i. For nuclear criticality accident sequences, it can demonstrate adherence to the
double contingency principle, including reasonable assurance that common failure
modes are accounted for (see Section 3.4.3.8), or

ii. It can demonstrate compliance with the graded protection criteria of 10 CFR
70.62(a) consistent with the guidance in the Appendix A. Or, for individual accident
sequences not conforming to the guidance in Appendix A, specific and adequate
justification showing conformance to 10 CFR 70.61 is provided.

7. ISA RESULTS: The documentation of the ISA results, consisting of both the ISA
Summary and the in-plant documentation of results, is acceptable if it is sufficient to
demonstrate that the following three top level criteria have been met:

a) completeness in identifying all accident sequences,
b) acceptable evaluation of consequences, and
c) acceptable evaluation of likelihood.

That is, the documentation of results is acceptable if it demonstrates:
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(a) completeness of the ISA in identifying all hazards and accident sequences that might
be capable of producing consequences of concern. This means that all accidents
exceeding the minimum consequence levels of 10 CFR 70.61 including: those that involve
releases of licensed material or hazardous chemicals produced from licensed material, all
unplanned radiation exposures, and all nuclear criticality accidents have been identified.
The primary criterion for completeness is that the systematic method chosen was correctly
applied. During the PHA phase accidents will be identified whose consequences may
initially be unknown, then later are analyzed and shown to be beneath the minima of
concern. The ISA documentation must show which such accidents have been eliminated
due to insufficient consequences, otherwise the completeness of those identified cannot
be evaluated. Large groups of events of a similar nature and clearly having
consequences below the level of concern may be described as a single item, provided the
definition of the group is sufficiently clear as to which accidents are included, so that
completeness is evident;

(b) correct evaluation of the consequences of each accident sequence and comparison to
the consequence levels of concern in 10 CFR 70.61, and

(c) evaluation showing, with adequate basis, compliance with the likelihood requirements
of 10 CFR 70.61.

Supporting criteria for acceptable ways of complying with each of these three top level criteria
follow.

a. COMPLETENESS.

The information submitted is acceptable for showing completeness in identifying accident
sequences and evaluation of consequences if:

i. The summary of the hazard identification results provides:

1) A list of materials (radioactive, fissile, flammable, and toxic) or conditions that could
result in hazardous situations. The list includes maximum intended inventory
amounts and the location of the hazardous materials at the site.

2) A hazards interaction table showing potential interactions either between materials
or between materials and conditions that could possibly result in hazardous
situations.

ii. The ISA results documentation provides either:

1) A tabular summary description of the accident sequences identified in the process
hazard analysis. The tabular description consists of one row for each accident
sequence. Accident sequences initiated by the same type of event, and consisting
of the same sequence of control failures, and resulting in the same consequence
category are summarized as a single row. This row lists the initiating event, the
controls or barriers that must fail in order for the accident to occur, and the level of
unmitigated consequences, if all controls fail. The listing clearly indicates the
sequence and linkage between each initiating event, the controls designed to
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prevent or mitigate consequences of concern, and the resulting consequences
when these controls fail. The tabular summary identifies the severity level of each
type of consequence (radiological, criticality, chemical, environmental) according to
the values defined in 10 CFR 70.61. Information sufficient for evaluation of
compliance with the likelihood requirements of 10 CFR 70.61, such as likelihood
indices are tabulated. Appendix A, Table A-1, provides an acceptable way of
presenting this information.

2) A set of logic diagrams, such as fault trees or event trees for each process,

presenting the same information as in 1) above.

In the tabular summary or diagrams showing accident sequences, it is not
necessary to list as a separate sequence every conceivable permutation of the
accidents. The listing has three purposes: 1) to show completeness, 2) to permit
evaluation of likelihood (adequacy of controls), and 3) to identify controls relied on
to prevent and mitigate accidents. Accidents having characteristics that all fall in
the same categories can be grouped as a single line item in the table, if: a) the
initiating events have the same type of effect on the system, b) they all consist of
failure of the same controls, c) they all result in violation of the safety limit on the
same parameter, and d) they all result in the same type and severity category of
consequences. A primary purpose of showing completeness is to assure that
existing safety controls are adequate. Once this has been shown for a class of
accidents having the same characteristics, it is hot necessary to distinguish among
the different types. On the other hand, if a different initiating event poses a
different type of challenge to a safety control, then it should be listed separately,
because it may reveal a weakness of the control.

To demonstrate completeness, it may be necessary to describe certain accidents
evaluated as incredible events, when this is not obvious. Justification for their
evaluation as incredible should be provided.

b. CONSEQUENCES.

The information submitted is acceptable for showing adequate evaluation of consequences of
accidents if:

The ISA results documentation at the plant includes a description of each accident that
includes an estimate of its quantitative consequences (doses, chemical exposures,
criticality) in a form that can be directly compared to the consequence levels in 10
CFR 70.61 or includes a reference to a calculated value that applies to that accident;
and

The ISA Summary includes a brief description of each process that also summarizes
the accident consequences in that process by giving the maximum calculated
exposure values for each type of chemical and the maximum radiological dose, other
than from criticalities, to both workers and the offsite public, and whether a criticality
accident was identified in that process.
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The ISA results documentation must show that all accident sequences have a likelihood and
consequences, such that the safety performance requirements of 10 CFR 70.61 are met.
Showing the consequences for each accident can be done using a tabular summary as shown
in Appendix A, Table A-1, by a narrative list of all accident sequences, or by annotated logic
diagrams.

Consistent with the guidance in the following paragraph, criticality accidents will normally be
high consequence events because the dose will exceed 100 rem to nearby workers (see
Section 5.0, “Criticality Safety”). For processes with effective engineered shielding, criticalities
may produce very low doses to workers. However, as stated in the regulation, notwithstanding
the effectiveness of shielding or other mitigative features, primary reliance must be on
prevention of criticalities. However, when shielding is used, it is acceptable that preventive
measures of lower reliability be used. That is, shielded criticality events need not be highly
unlikely.

In assessing the consequences of nuclear criticality accidents to workers, since a typical
criticality of 10’ fissions produces a dose of about 450 to 1000 rem at 2 meters, it is
acceptable to assume that, absent shielding, criticalities will exceed the 100 rem threshold.
Hence, all such criticalities would be categorized as “high consequence” accidents in the
terminology of 10 CFR 70.61. Any reduction of the dose from a criticality accident to a value
below 100 rem is acceptable if due to reliable engineered features, such as shielding.
Administrative controls alone would not normally be considered of adequate reliability. In
evaluating shielding, a criticality of a conservative credible magnitude must be assumed. The
Nuclear Fuel Cycle Facility Accident Analysis Handbook, NUREG/CR-6410, March 1998,
provides methods for estimating magnitudes of criticality events.

c. LIKELIHOOD

The ISA documentation is acceptable for showing compliance with 10 CFR 70.61 and 70.62(a)
if:

1) It contains an evaluation of the likelihood of each accident that is adequately
supported, and
2) these evaluated likelihoods comply with 70.61.

The likelihood requirements stated in 10 CFR 70.61 are that accidents resulting in
consequences of concern in 70.61(b), “high consequences”, be “highly unlikely”; and those
resulting in consequences in 70.61(c), “intermediate consequences”, be “unlikely”.

Acceptance criterion 1 above means that, to be acceptable, the evaluation of the accidents
must be supported by use of a methodology that provides reasonable assurance that the items
relied on to prevent or mitigate the accident are sufficient to achieve the regulatory
requirement of unlikeliness. Such methods must be systematic, consistent among different
practitioners, consistent with the actual history of failure events at the plant, and consider all
the factors that affect the reliability of items. As a minimum, the method should consider the
factors of redundancy, independence, concurrency, and human error. To achieve consistency,
objective written methods, data, and criteria should be established to be followed by ISA Team
members evaluating likelihood compliance.
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Acceptance criteria 2 above means that, ultimately, the conclusion of an evaluation must
clearly assign the accident as “highly unlikely” or “unlikely” as required. This means that the
terms, “unlikely” and “highly unlikely”, require interpretation. The applicant may provide in the
ISA submittal, a definition and basis for these terms. One basis acceptable to the staff is
provided in the following.

The text and tables in Appendix A describe an acceptable method for establishing likelihoods
based on estimated frequencies of failure.

LIKELIHOOD CRITERIA

The terms, “highly unlikely” and “unlikely”, are inherently quantitative in nature. That is, the
underlying concept is that events have a certain likelihood of occurrence in any one year; and
adequate safety performance means this likelihood be sufficiently low. The obvious questions
are:

1) What annual frequency would qualify as “unlikely” or “highly unlikely” respectively?
2) How can compliance with the requirements be demonstrated?

10 CFR 70.61 safety performance likelihood requirements are stated in qualitative rather than
guantitative form. Thus staff should not interpret these requirements as mandating that
guantitative analysis be done to show compliance. However, quantitative analysis of
likelihoods is one acceptable method of showing compliance. If quantitative analysis is
performed, accident sequence frequencies should be determined using established methods
and input values consistent with industry performance. Because quantitative methods would
be acceptable, there follows a discussion of acceptable accident frequency values based on
Commission guidance. Following this discussion of frequencies, criteria for acceptable non-
guantitative methods will be given.

QUANTITATIVE LIKELIHOOD EVALUATION

Quantitative Evaluation Methods

Standard methods for quantitative evaluation of the frequency of accidents can be found in
works on reliability engineering and probabilistic risk assessment. Such methods require input
information concerning failure and repair rates for basic events. These basic events may be
external or internal initiating events or failures of items relied on for safety. Quantitative credit
should not be taken for the low likelihood of an event without justification. One justification is
that the event is failure of an item relied on for safety that is subject to management measures
(e.g. maintenance, training) to assure meeting its reliability goal. Another justification is that
the event has inherently low likelihood that cannot reasonably be increased by human
intervention.

Quantitative Acceptance Criteria

There are two safety performance measures established as part of the NRC Strategic Plan
that bear on the question of how reliable safety controls must be. These goals thus bear
directly on the question of acceptance criteria for safety controls identified in the ISA’s to be
done at fuel cycle facilities. The two safety performance measures are: 1) No inadvertent
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nuclear criticalities, and 2) no increase in reportable radiation releases. Unshielded criticality
events can be expected to produce doses to workers exceeding the 100 rem value defining
“high consequences”. Hence, high consequence events are tied to this first safety
performance measure. That is, an acceptable interpretation of the 70.61 requirement that high
consequence events be “highly unlikely” should be consistent with the goal of “no inadvertent
nuclear criticalities”. This cannot mean zero likelihood, but neither can it mean that criticalities
are expected frequently.

The second Commission safety performance measure refers to the requirements for Abnormal
Occurrence reports by the NRC to Congress of radiation releases. One of these Abnormal
Occurrence reporting criteria is 25 rem exposure to any adult. In terms of 70.61, 25 rem is an
intermediate consequence event for a worker, and a high consequence event for the offsite
public. Hence, the 70.61requirement that intermediate consequence accidents be “unlikely” is
constrained by the Commission goal of “no increase” in the rate of 25 rem doses.

The current 1997 five year average of reportable radiation exposures (25 rem) is 0.4 per year.
If no increase is to be permitted, then the contribution of fuel cycle facilities, which in the past
has likely been zero, should be at most a small fraction of this 0.4 per year. For example, let

the fuel cycle industry be allocated 10% of this value, hence 0.04 per year. If there are about
10 fuel cycle facilities, this is 0.004 per facility per year.

Similarly, to achieve no inadvertent criticalities, the expected frequency per accident per year
must be sufficiently low. Let us say that, for the whole industry we wish to have a likelihood of
criticality no more than once in 100 years. This would appear to be about as high a value as is
tolerable for be consistent with the Commission goal. For an industry of 10 facilities, 0.01 per
year is 0.001 per facility per year. Note that this is less than the 0.004 per facility per year goal
for offsite doses exceeding 25 rem derived above.

Considering the above, a consistent set of quantitative goals would require that the sum of the
frequencies of all accident sequences at a facility be less than:

1) 0.001 per facility per year for high consequence events, and

2) 0.004 per facility per year for intermediate consequence events.

It should be noted that the safety performance requirements of 70.61 are applied to each
individual accident identified in the ISA. If an applicant chooses to use quantitative methods
for evaluating compliance with 70.61, then summing the accident frequencies for the whole
facility and showing compliance with the above numerical goals is one acceptable way of
demonstrating compliance with the requirements.

NON-QUANTITATIVE LIKELIHOOD EVALUATION

In order that each accident sequence have sufficiently low likelihood to comply with 70.61 it is
necessary that the system of safety controls (IROFS) designed to make the likelihood low have
certain reliability characteristics. These characteristics include redundancy, independence, low
failure rate, rapid detection of failures, and rapid restoration or repair. Qualitatively, the system
of controls preventing an accident is sufficient to make it highly unlikely if it has double
contingency protection as interpreted by the NRC staff. Double contingency protection can be
achieved by having two independent highly reliable controls, or a larger number of redundant
controls of equivalent system reliability. Qualitatively, the system of controls preventing an
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accident is sufficient to make it unlikely if it has at least one highly reliable control, or multiple
redundant controls of equivalent system reliability.

For an accident sequence with unmitigated consequences in the high consequence category
of 70.61, adherence to double contingency is acceptable. Adherence to double contingency
requires that at least two unlikely, independent, and concurrent changes in process conditions
are necessary before a criticality accident can occur. If double contingency is not feasible,
then the controls should exhibit sufficient redundancy and diversity to make criticality
comparably unlikely.

For an accident sequence that results in the intermediate consequence category of 10 CFR
70.61, at least a single unlikely event must occur before the unmitigated consequences of the
accident occur. The following is a logical deduction from the set of safety performance
requirements; namely, that a mitigative control applied to a sequence must reduce the
consequences below the limits defining the lower bound of the category in order to be credited
in determining compliance with 70.61.

To show qualitative compliance with the likelihood requirements, the applicant must describe
the qualitative likelihood evaluation method and criteria that have been used. The results of
applying this method and criteria must then be documented for each accident sequence
identified in the accident identification (PHA) phase of the ISA. The evaluation method must
be systematic and sufficiently objective to allow different teams to produce consistent results. It
is not adequate merely to have the ISA Team express a holistic judgement that the system of
IROFS preventing a given accident makes it sufficiently unlikely. Such a method lacks
consistency and objectivity and cannot be evaluated. The double contingency principle
identifies the reliability characteristics required but does not provide criteria for when a process
change is sufficiently “unlikely” to qualify.

The acceptance criterion for a non-quantitative likelihood evaluation method is that it include
evaluation of each of the reliability characteristics of the system of controls. These
characteristics to be evaluated are:

redundancy,

independence,

concurrency of the system,

likelihood of each of the individual “process changes”.

Detailed acceptance criteria for each characteristic are given below.

Redundancy

Redundancy refers to process designs where multiple items relied on for safety must fail
before an accident can occur. An effective way to make accidents highly unlikely is to provide
sufficient redundancy. Double contingency is a concept that includes redundancy as one
element. It may appear that double contingency only requires a twofold degree of redundancy.
This is not strictly true. Some controls used to prevent accidents are not sufficiently reliable on
their own to make the undesired process change qualify as “unlikely”. This is particularly true
when relying on administrative controls. By administrative is meant procedures requiring
correct action by an operator. When using such low reliability controls, process parameters are
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often controlled by multiple redundant items. Though no one of them would qualify alone as
“unlikely” to fail, taken together they make the process change unlikely. Thus, to achieve
double contingency may require a degree of redundancy greater than two. Two highly reliable
engineered controls may be sufficient, but a greater number of controls is needed if each is of
lower reliability.

Independence

Independence must be evaluated when redundancy is relied upon. Two events are
independent if the likelihood of occurrence of each does not depend on the other. If
independence is not achieved, then the likelihood of both failures may not be as low as one
estimates. Independence means no common cause, no shared elements, and nothing else
that could cause loss of both functions. There are checklists and other methodological tools
for performing common cause evaluations of sets of controls. Ideally these methods should be
used. In any case, independence should be evaluated. Controls that act upon the same
process parameter may be subject to a single point failure that bypasses or overwhelms both.
Processes which rely on correct action by an operator may be vulnerable to a single point
failure that is an incorrect action by that operator. Protecting against this type of operator error
may require physical locks or other means of preventing any single individual from taking an
action that could be incorrect.

Concurrency

Any non-quantitative method for evaluating redundant systems of safety controls should take
credit for lack of concurrency of control failures. Accidents often require that two process
changes occur, each a change in the state of the system. The first change places the system
in a certain state, for example, a critical mass accumulates. The second change, for example,
addition of moderator, must occur while this first state still exists. If the first state is detected
and corrected rapidly, it is much less likely that the second event will occur while the system is
vulnerable. Thus for such active redundant systems, the evaluation methodology should
include evaluation of the time to detect and correct failures. These time periods are referred to
as “surveillance intervals” and “repair times”. The total of these two for the first failure should
be much shorter than the mean time between failures of the second control.

Another way of saying the same thing is that systems having items that may fail during the life
of the plant require at least annual surveillance. Similarly, systems containing items known to
fail frequently must have virtually continuous surveillance. This is not necessarily difficult
because many processes are continuously manned during operation, failures are obvious,
and restoration is quick. It can also be achieved by fail safe devices or by continuous
automatic monitoring. The point is that the evaluation must explicitly consider surveillance and
repair times. Without surveillance, failure of redundant systems containing items which can falil
cannot be considered highly unlikely.

Likelihood

As stated earlier, the number of redundant items needed to make an accident highly unlikely
depends on how unlikely failure of each redundant item is. All items are not created equal. In
general, certain types of items are less likely to fail than others. A better way of saying this is
that items with certain characteristics can more easily be made reliable. The usual hierarchy
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is: passive engineered controls, active engineered controls, enhanced administrative controls,
and simple administrative controls. Among administrative controls another such hierarchy is:
enhanced prohibitions, simple prohibitions, enhanced positive actions, and simple positive
actions required for safety. Although the reliability of safety items can be roughly categorized
in this way, a better way is to define groups of items graded according to their safety
significance. For instance the terms “safety equipment”, “safety related equipment”,”high
reliability equipment”, “process features relied on for safety”, etc. may be used. Equipment or
features in these groups then receive sufficient management measures (e.g., maintenance,
surveillance, configuration management) to assure that they achieve a reliability appropriate to
their group. The point is that, to be acceptable, a method for non-quantitative evaluation of
accident sequences requires that the reliability of individual safety items be assured by
characteristics or measures whose presence and relative effectiveness can be objectively
determined.

Appendix A describes a method for demonstrating compliance with the likelihood requirements
of 10 CFR 70.61. This method, though derived from and related to underlying frequencies of
failure, can be applied as a purely qualitative method.

8. The “list describing items relied on for safety” required by 10 CFR 70.62(c)(vi) is
acceptable if:

1) it includes all items relied on for safety in the identified accident sequences; and
2) the description of the items relied on for safety, their management measures, and the
associated safety limits and margins is adequate to permit a determination of

compliance with 10 CFR 70.62(c)(vi); and

3) information concerning the assignment of management measures to safety controls is
adequate to show compliance with 10 CFR 70.62(d).

Acceptance criteria 1) through 3) above are explained in greater detail below.

1) ALL ITEMS: The primary function of the “list describing all items relied on for safety” is to
document the safety basis of all processes in the facility to assist in assuring that these items
are not degraded or removed without a justifying safety review. Thus the key feature of this list
is that every item relied on for safety be included. No item, aspect, feature, or property of the
processes that is needed to show compliance with the safety performance requirements of the
regulation may be left off this list.

For example, if a process upset is required before an accident may occur, and if, in showing
compliance with 70.61 reliance is placed on the fact that this process upset is an unlikely
event, then those features of the process that assure that the upset is of low frequency are an
item relied on for safety. Similarly, if the dimension or the material composition of a piece of
process equipment is essential to preventing an accident, then that dimension or material is an
item relied on for safety. In such cases, only those dimensions, features, or properties of the
process that are essential to the safety function are items relied on for safety. It is essential
that such process features be clearly identified so that a description of their safety function is
available to safety reviewers for change control.
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Items relied on for safety include both hardware safety controls and administrative controls. All
such items must be listed, no matter how low their safety significance, if they are relied on to
demonstrate compliance with the safety performance requirements of 70.61. Such items may
assure compliance by making the accident unlikely or by mitigating its consequences.

2) THE DESCRIPTIONS OF ITEMS: The essential features of each item relied on for safety
(IROFS) that are required to achieve adequate reliability should be described. Sufficient
information should be provided about hardware controls to permit an evaluation that, in
principle, controls of this type will have adequate reliability. If the IROFS is an administrative
control, the nature of the action or prohibition involved must be described sufficiently to permit
an understanding that, in principle, adherence to it should be reliable.

3) MANAGEMENT MEASURES: The description of each item must contain any information
needed to identify how the management measures, such as maintenance, training,
configuration management, etc. of 10 CFR 70.62(d) are applied to it. If a system of graded
management measures is used, the grade applied to each control should be determinable
from information provided. To show compliance with the performance requirements of 10
CFR 70.61, the description of the items relied on for safety and the management measures
applied to them, must show how they meet all applicable provisions of the Baseline Design
Criteria as described in Sections 4 through 7 and Section 11, or a lesser set of measures if
justified. The primary justification for lesser management measures is lower risk significance.

One example of a tabular description of IROFS meeting these criteria is Table A-7 in Appendix
A.

9. The description of the facility procedures for conducting and maintaining the ISA is
acceptable if it includes: management policies, organizational responsibilities,
administrative controls, and procedures governing the performance, review, and approval
of the initial ISA and any revisions to the ISA. The applicant commits to evaluating the
need for updating the ISA to reflect changes using a team with similar qualifications to the
team that originally prepared the ISA for the system under review. In addition, the
applicant commits to maintain the ISA under an adequate configuration management
function. The applicant also identifies updates to the table on controls necessary to
ensure safety, as well as seeks prior approval for any changes that raise unreviewed
safety questions or increase the level of risk. Administrative controls ensure the
independence of reviewing organizations and individual reviewers. The applicant
establishes procedures to control records and supporting documentation concerning the
ISA.

3.5 REVIEW PROCEDURES
3.5.1 Acceptance Review

The primary reviewer will review the application to determine if it contains the topics
and information discussed in Section 3.3, “Areas of Review.” If significant deficiencies
are identified in the application, the applicant will be requested to submit additional
information before the start of the safety evaluation. The primary reviewer will then
determine that the applicant has provided the information required. If necessary, a
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request for additional information to the applicant will be prepared in conjunction with
the licensing project manager.

Safety Evaluation

The staff reviews the applicant's description of the facility to determine if adequate
information is presented to provide an understanding of those factors that could pose
a hazard to the facility. The reviewer reviews the types, frequency, and severity of
specific external hazards (such as locations of nearby airports, rail lines, port facilities,
other nuclear or chemical facilities, dams, rivers, etc. ) identified in the application.
The reviewer similarly reviews natural external event hazards, such as severe weather
conditions, hurricanes, earthquakes, floods, tornadoes, that are specific threats to the
site.

The staff reviews the applicant's description of the facility to determine that the
applicant has adequately discussed the features that could affect potential accidents
and their consequences. The reviewer should verify that the applicant has provided
information describing the location and arrangement of buildings at the site and their
distance from the site boundary and nearby population. The reviewer should also
determine that design criteria for the facility are justified on the basis that (1) they are
sufficient to withstand the effects of credible external events that could occur at the
site or (2) the consequences of such credible external events are acceptable, given
their expected frequency of occurrence.

The staff reviews the applicant's description of each process analyzed in the ISA to
determine that it provides an adequate understanding of process function and theory,
as well as major component function and operation. The staff also reviews
information provided on process design, equipment, and instrumentation to determine
that it is sufficient to understand the results of the ISA.

The staff reviews the applicant's commitment to compile and maintain current and
accurate process safety information on hazardous materials, process technology, and
process equipment.

The staff reviews the applicant's description of the ISA team to determine the
adequacy of the makeup of the team and qualifications of the team leader and team
members. The reviewer should determine that the qualifications of the team meet the
acceptance criteria in Section 3.4.3.5.

The staff reviews the applicant's description of the ISA methodology selected to verify
that the applicant has cogently described the methodology (i.e., the methods used for
hazard identification, hazard analysis and accident identification, accident
consequence determination, and accident sequence evaluation) and the bases for its
choice. The reviewer also verifies that the acceptance criteria in Section 3.4.3.6 are
satisfied.

The staff reviews the narrative and tabular summary of the results of the ISA to
determine if the information provided is complete and satisfies the acceptance criteria
in Section 3.4.3.7 and Appendix A. The information reviewed includes:
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a. a listing of hazardous materials and conditions and a table showing interactions
between materials and between materials and conditions that could result in a
hazardous situation; and

b. either:
(i) A tabular summary listing of each accident sequence that could result in
radiological or chemical exposures to workers or the public, or environmental
consequences. This tabular summary identifies for each sequence, the events that
occur, including initiating event, and failures of safety controls, and the unmitigated
consequences resulting. Staff reviews this list following the procedures in Appendix
A; or, (ii) a set of logic diagrams that identify the all combinations and sequences
of failure events that would cause consequences of concern.

The staff reviews the tabular list describing the administrative and engineered safety
controls identified in the accident sequences as being relied on for safety. The review
determines if the controls satisfy the acceptance criteria provided in Section 3.4.3.8
and its appendix. These criteria specify the redundancy, independence, quality, and
reliability of the controls needed to assure that the likelihood and consequences of
identified accidents meet the safety performance requirements of 10 CFR 70.61.

The risk significance of accident sequences will be evaluated by staff using the risk
indices from Table A-1 in Appendix A. The procedure for evaluating risk significance
is described in the last section of Appendix A. Accident sequences will be placed in
categories. Safety controls appearing in those sequences in the category of highest
risk significance will each be reviewed in detail. Independent evaluation or site visits
will be performed, if warranted. For accident sequences categorized as lower risk
significance, staff will select a representative sample (e.g., 5 to 10%) of sequences for
specific evaluation, while the remainder receive a less detailed review.

The staff reviews the management practices proposed by the applicant to ensure that
the ISA is used so as to assure safety, and is kept current and accurate. The reviewer
verifies that the applicant practices mandate adequate procedures for ISA
performance, update, review responsibility, documentation, and record maintenance.

EVALUATION FINDINGS

The reviewer verifies that the information submitted by the applicant is sufficiently complete so
that compliance with 10 CFR Part 70 can be evaluated. The reviewer also verifies that the
applicant's submittal contains sufficient information and that the staff review supports
statements and conclusions of the following type, which the staff should include in the SER:

Many hazards and potential accidents can result in unintended exposure of persons to
radiation, radioactive materials, or toxic chemicals associated with licensed materials.
The applicant has performed an Integrated Safety Analysis (ISA) to identify and
evaluate those hazards and potential accidents, and to establish safety controls to
ensure facility operation within the bounds of the ISA. The NRC staff has reviewed
those postulated accidents resulting from the facility hazards that may be anticipated
to occur (or are considered unlikely or highly unlikely). To ensure that the limits in 10
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CFR Part 70 are met, the applicant has adequately established both administrative
and engineered safety controls. The staff has reviewed these safety controls and
finds them acceptable based on the ISA evaluation and other supporting information.

The staff concludes that (1) the identification and evaluation of the hazards and
accidents as part of the ISA 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.
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APPENDIX A
EXAMPLE PROCEDURE FOR RISK EVALUATION

NRC requirements in 10 CFR 70.61 require that the occurrence of consequences of concern,
defined in 70.61, be sufficiently unlikely. In addition, 10 CFR 70.62(c) requires that the
applicant perform an ISA to identify all potential accident sequences and to assess their
consequences. These two requirements are related. The consequences of concern result
from accident sequences identified in the ISA. Thus, to show that the likelihood of occurrence
of the consequences is sufficiently low, it is necessary to show that for each of the accident
sequences identified in the ISA, the resulting consequences are sufficiently unlikely.

As defined in 10 CFR 70.61, the required likelihood is graded according to the severity of the
consequences of the accident. Accidents in the intermediate consequence category of
70.61(c) must be “unlikely”, while those in the high consequence category of 70.61(b) must be
“highly unlikely”. The procedure described in this appendix is one way by which the applicant
may use the ISA results to demonstrate that the requirements of 10 CFR 70.61 have been
met. If the licensee evaluates accidents using a different method, the method should produce
similar results in terms of how accidents are categorized. This method should be regarded as
a screening method, not as a definitive method of proving the adequacy or inadequacy of the
controls for any particular accident. The method requires the licensee to identify and evaluate
the characteristics of controls used to limit accident sequences in a consistent manner. This
will permit identification of accident sequences with defects in the combination of controls
used. Such controls can then be further evaluated or improved to establish adequacy. The
procedure also ensures the consistent evaluation of similar controls by different ISA teams.
Sequences or controls that have risk significance, and are evaluated as marginally acceptable,
are good candidates for more detailed evaluation by the applicant and the reviewer.

The tabular accident summary resulting from the ISA should identify, for each sequence, what
safety controls must fail for consequences of concern in 10 CFR 70.61 to occur. Section
3.4.3.8 specifies acceptance criteria for these safety controls, such that the performance
requirements of 70.61 are met. These criteria require that safety controls be sufficiently
unlikely to fail. However, the criteria of 3.4.3.8 do not provide for a method for assessing
likelihood. This appendix describes an acceptable procedure for this required assessment of
likelihood.

A.1 DETERMINING COMPLIANCE WITH GRADED PROTECTION REQUIREMENTS

Section 70.61 of 10 CFR Part 70 describes requirements for a graded system of protection
sufficient to bound the risk of identified accidents by making accidents of higher potential
consequences have a proportionately lower likelihood of occurrence. The regulation specifies
two categories of consequences of concern into which an accident may fall. The first category
is referred to in 70.61 as “high consequences”, the second as “intermediate consequences”.
Implicitly there is a third category; namely, those accidents that produce consequences less
than “intermediate”. These will be referred to as “low consequence” accidents. Since the
primary purpose of Process Hazard Analysis is to identify all accidents having consequences
of concern, it will, in some cases, be necessary to identify accidents that produce radioactive
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or chemical exposures, then subsequently determine that some of these exceed the threshold
values of the regulation. For this reason, the list of accidents resulting from such analysis will
include such low consequence accidents in order to show that they have been considered.
Otherwise, the analysis will not have demonstrated its completeness.

The limits defining the three accident consequence categories are given below. Note that the
categories are numbered in ascending order of the magnitude of their consequences. The
usefulness of this numbering will be evident later. The symbols AEGL and ERPG refer to
chemical exposure levels from accidents sufficient to produce certain effects. AEGL-3 and
ERPG-3 levels are life threatening.

Consequence Category 3- High Consequences: An accident resulting in any consequence
specified in 70.61(b); that is: an acute worker exposure of 1 Sievert (100 rem)* or greater
TEDE*, or a chemical exposure that could endanger the life of a worker (above AEGL-3 or
ERPG-3); 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 that could lead to irreversible or other serious long-lasting health effects (
exceeding AEGL-2 or ERPG-2).

Consequence Category 2- Intermediate Consequences: An accident resulting in any
consequence specified in 70.61(c). That is, acute exposure of a worker to a radiation dose
between 0.25 Sievert and 1 Sievert TEDE, or chemical exposure that could lead to irreversible
or other serious long-lasting health effects (above AEGL-2 or ERPG-2); 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, 