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Department of Energy
Washington, DC 20585

March 29, 2006

The Honorable A. J. Eggenberger

Chairman -

Defense Nuclear Facilities Safety Board ' o
625 Indiana Avenue, N.W. P
Suite 700 A

Washington, D.C. 20004-2901
Dear Mr. Chairman:

By letter to the Defense Nuclear Facilities Safety Board (Board) dated December 31,
20032, the Assistant Secretary for Environment, Safety and Health committed to revise
DOE-STD-3009 and DOE-STD-3011 to complete Deliverable 4.2.2 in the Department of
Energy’s Implementation Plan (IP) for Recommendation 2002-3. The Department made
this commitment to provide more formal guidance for the identification and
implementation of specific administrative controls (SACs) consistent with DOE-STD-
1186, Specific Administrative Controls, which was developed under IP commitment
422,

Enclosed is Change Notice No. 3 to DOE-STD-3009 that incorporates guidance on
SACs. This revision was submitted for DOE-wide review and comment, and also was
reviewed by and commented on by your staff. All comments are resolved. This revised
standard was posted on the DOE Technical Standard Program website on March 24,
2006, and is available for use. Since DOE-STD-3011 references DOE-STD-3009 in all
material respects when identifying and implementing SACs, we believe that no further
revision to DOE-STD-3011 is necessary.

This action completes the Department’s actions relative to Deliverable 4.2.2 and
Commitment 4.2. We also believe that we have completed all commitments and actions
for Board Recommendation 2002-3. We are working with your staff to arrange a briefing
to discuss closure of this Recommendation.

Smcerely,

Y/

Rlcha . Black
Director
Office of Nuclear and Facility Safety Policy
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Available to DOE and DOE contractors from ES&H Technical Information Services, U.S. Department
of Energy, (800) 473-4375, fax: (301) 903-9823.
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Section

Change

Page vi / Foreword

Updated contact information

Page x / Guiding Principles

Added paragraph on Specific Administrative Controls

Page xxv / Definitions

Added SAC definition

Acronyms

Page xxviii / Abbreviations and

Added SAC acronym

Introduction

Revised to include SAC information, including Figures
I-1 and I-2

Chapter 3: Purpose

Purpose of Chapter 3 - Added “SACs” to the second
item under the fourth bullet

Chapter 3 section 3.3

Revised Figure 3-1 to include SAC in process

Chapter 3 section 3.3.2.3

Revised Figure 3-2 to include SAC in worker safety
evaluation

Chapter 3 section 3.3.2.3.2

Added “SACs”
Added new last paragraph in this section.

Chapter 3 section 3.3.2.3.3

Added “and SACs” in bullet statement on top of the
page.

Second paragraph, changed “two” to “three”

Added second bullet statement “specific administrative
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Added new fifth paragraph in this section on SACs
(“Identify specific administrative controls . . .”)

Chapter 3 section 3.4

Added “SACs” in third paragraph
Revised Figure 3-4 to include SAC

Chapter 3 section 3.4.2.X.5

Added “SACs” to title of this section, and inserted “(or
equivalent SAC)” in the first sentence of this section.

Chapter 4 Introduction

Revised to include SAC information.

Chapter 4 section 4.5

Added new section 4.5 Specific Administrative Controls

Chapter 5 Purpose

Added “(SACs)”

Chapter 5 Application of the
Graded Approach
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Change Notice No. 2 " DOE-STD-3009-94
April 2002

Preparation Guide for U.S. Department of Energy
 Nonreactor Nuclear Facility Documented Safety Analyses

Table of Changes
Section Change

Whole document Requirements from DOE Order 5480.23 were
replaced by those from 10 CFR 830.

Whole document Terminology was made consistent with 10 CFR
830.

Whole document ' References to DOE Orders 5480.21, 5480.22,
and 5480.23 were replaced by references to 10
CFR 830.

Whole document References to specific revision numbers of
documents were deleted since most recent
edition of the document applies.

Whole document References to other documents were updated.

Whole document The term “Evaluation Guidelines” was changed
to “Evaluation Guideline”.

vii / Foreword National Nuclear Security Administration was
added as an applicable organization.

vii / Foreword Address for beneficial comments was changed.

13/ Table I-1 Table I-1 was deleted because it refers to the
5480.23 Order, rather than the 10 CFR 830
rule.
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Change Notice No. 1 DOE-STD-3009-94 January 2000

Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis

Reports
Section Change

p. xv / Table of Contents Appendix A information inserted.

p. xix / Definitions Appendix A referenced under Evaluation
guidelines.

Introduction Appendix A referenced under Accident
Analysis.

Introduction Appendix A referenced at the end of
Safety-class structures, systems, and
components.

Chapter 3 Appendix A referenced in 3.3.2.3.5 Accident
Selection, relating to Figure 3-4, Flowchart
for performing an accident analysis.

p- A-1/ Appendix A Insert Appendix A in back of document
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Foreword

This Department of Energy (DOE) Standard (STD) has been approved for use by the
Department of Energy, including the National Nuclear Security Administration
(NNSA), and its contractors. Any reference to a document (e.g., DOE standards,
orders, and guides) refers to the most current version.)

Beneficial comments (recommendations, additions, and deletions) and any pertinent
data that may be of use in improving this document should be addressed to either one
or both of the following:

Richard Englehart Richard Black

Office of Nuclear and Facility Office of Nuclear and Facility Safety
Safety Policy Policy

EH22,270 CC EH-22,270 CC

U.S. Department of Energy U. S. Department of Energy

19901 Germantown Road 19901 Germantown Road
Germantown, MD 20874 Germantown, MD 20874

Phone: (301) 903-3718 Phone: (301) 903-0078

Facsimile: (301) 903-6172 Facsimile: (301) 903-6172

Email: Email: Richard.Black@eh.doe.gov

" Richard.Englehart@eh.doe.gov

3. The 10 CFR Part 830 Rule imposes requirements for nuclear facility documented

safety analyses (DSAs). The Department of Energy recognizes a benefit from
guidance on the interpretation and implementation of this Order to provide safety
assurance for all relevant facilities. This Standard represents a *“‘safe harbor” for the
preparation of a DSA.

The Department of Energy safety management approach is built on a hierarchy of
documents. At the top are safety policies. Next come safety requirements (Orders and
Rules). Below these are safety guides that clarify the requirements. Technical
standards, such as this document, support the guides by providing additional guidance
into how the requirements should be met.

DOE-STD-3009, “Preparation Guide for U.S. Department of Energy Nonreactor
Nuclear Facility Documented Safety Analyses,” was prepared to be consistent with the
Rule requirements. To ensure that DSA developments will be used in compliance with
the Rule, it is advised that this Standard be used in conjunction with the Rule.
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Guiding Principles

This Standard incorporates and integrates many different approaches regarding DSA
format and content. To ensure a consistent application of this Standard among users, the
following guiding principles are provided.

The focus of this Standard is primarily on Hazard Category 2 and Hazard
Category 3 facilities.

Hazard analysis and accident analysis are merged into one chapter (Chapter 3)
to ensure that the proper emphasis is placed on identification and analysis of
hazards. The hazard analysis distinguishes when accident analysis is required
as a function of potential offsite consequence. Guidance for hazard and
accident analysis is not based on probabilistic risk assessment (PRA).

Defense in depth, worker safety, and environmental issues are identified
Defense in depth as discussed in this Standard, consists of two components:

- Equipment and administrative features providing preventive or mitigative
functions so that multiple features are relied on for prevention or
mitigation to a degree proportional to the hazard potential.

- Integrated safety management programs that control and discipline
operation.

Guidance is provided for evaluating the safety of a facility for which
documentable, deterministic design basis accidents (DBAs) do not exist in
order to establish bounding accidents (derivative design basis accidents) that
envelope the safety of existing facilities. Guidance is also provided on the
treatment of beyond design basis accidents.

Distinction is made between “safety-class (SC) structures, systems, and
components (SSCs),” and “safety-significant (SS) structures, systems, and
components,” and the balance of facility structures, systems, and components.
Safety-class structures, systems, and components are related to public
protection and are defined by comparison with the numerical Evaluation
Guideline (EG). (See Appendix A of this Standard for additional guidance.)
Safety-significant structures, systems, and components are identified for
specific aspects of defense in depth and worker safety as determined by the
hazard analysis. Specific definitions are provided for these two terms.

Guidance is provided identifying Administrative Controls that are major
contributors to defense in depth, which are designated as Specific
Administrative Controls (SAC). This Standard, along with DOE-STD-1186
Specific Administrative Controls, provides guidance applicable to these types
of controls. SACs provide preventive and/or mitigative functions for specific
potential accident scenarios, which also have safety importance equivalent to
engineered controls that would be classified as safety-class or safety-
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significant if the engineered controls were available and selected.

Consequences from normal operations are addressed in the Radiation
Protection, Hazardous Material Protection, and Waste Management chapters.

Guidance is provided in each chapter on the application of the graded
approach.

A common DSA format (chapter, title, and organization) for all
nonreactor nuclear facilities is desirable but not essential. A table is to be
provided by the preparer that indicates where the DSA requirements of 10
CFR 830 are addressed. Content needs to be flexible to allow for
different facility types, hazard categories, and other grading factors.

Facility descriptive material is intentionally split to emphasize structures,
systems, and components of major significance:

- Chapter 2, “Facility Description,” provides a brief, integrated overview of
the facility structures, systems, and components.

- Chapter 4, “Safety Structures, Systems, and Components,” provides
detailed information only for those structures, systems, and components
that are safety class and safety significant. This application of the graded
approach will provide for a significant reduction of DSA volume, while
maintaining a focus on safety.

The programmatic chapters, including Chapter 6-17 provide a summary
description of the key features of the various safety programs as they
related to the facility being analyzed. These chapters are not meant to be
used as the vehicle for the determination of adequacy of these programs.
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Definitions

Notes: Ongins of the definitions are indicated by references shown in “[ ] (brackets). If
no reference is listed, the definition originates in this Preparation Guide and is unique to its
application.

Accident. An unplanned sequence of events that results in undesirable consequences.

Accident analysis. Accident analysis has historically consisted of the formal
development of numerical estimates of the expected consequence and probability of
potential accidents associated with a facility. For the purposes of implementing this
Standard, accident analysis is a follow-on effort to the hazard analysis, not a
fundamentally new examination requiring extensive original work. As such, it requires
documentation of the basis for assignment to a given likelihood of occurrence range in
hazard analysis and performance of a formally documented consequence analysis.
Consequences are compared with the Evaluation Guideline to identify safety-class
structures, systems, and components.

Administrative controls (ACs). Provisions relating to organization and management
procedures, record keeping, assessment, and reporting necessary to ensure the safe
operation of a facility. [10 CFR 830]

Organization and management, procedures, recordkeeping, assessment, and reporting
necessary to ensure safe operation of a facility consistent with the technical safety
requirement. In general, the administrative controls section addresses (1) the requirements
associated with administrative controls, (including those for reporting violations of the
technical safety requirement); (2) the staffing requirements for facility positions important
to safe conduct of the facility; and (3) the commitments to the safety management
programs identified in the documented safety analysis as necessary components of the
safety basis for the facility. [10 CFR 830 Appendix A]

Beyond design basis accident. An accident of the same type as a design basis accident
(e.g., fire, earthquake, spill, explosion, etc.) but defined by parameters that exceed in
severity the parameters defined for the design basis accident. The same correlation applies
to beyond derivative design basis accidents with regard to derivative design basis
accidents.

Decommissioning. Those actions taking place after deactivation of a nuclear facility to

retire it from service and includes surveillance and maintenance, decontamination, and
dismantlement. [10 CFR 830]

Decontamination. The removal or reduction of residual radioactive and other
hazardous materials by mechanical, chemical, or other techniques to achieve a stated
objective or end condition. [10 CFR 830]

Design basis. The set of requirements that bound the design of systems, structures,
and components within the facility. These design requirements include consideration
of safety, plant availability, efficiency, reliability, and maintainability. Some aspects
of the design basis are important to safety, although others are not.
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Evaluation Guideline (EG). The radioactive material dose value that the safety analysis
evaluates against. The Evaluation Guideline is established for the purpose of identifying
and evaluating safety-class structures, systems, and components. On-site Evaluation
Guidelines are not required for adequate documentation of a safety basis utilizing the
overall process of this Standard. The Evaluation Guideline is discussed separately in
Appendix A.

Facility. Any equipment, structure, system, process, or activity that fulfills a specific
purpose. Examples include accelerators, storage areas, fusion research devices, nuclear
reactors, production or processing plants, coal conversion plants, magnetohydrodynamics
experiments, windmills, radioactive waste disposal systems and burial grounds,
environmental restoration activities, testing laboratories, research laboratories,
transportation activities and accommodations for analytical examinations of irradiated and
nonirradiated components.

For the purpose of implementing this Standard, the definition most often refers to buildings
and cther structures, their functional systems and equipment, and other fixed systems and
equipment installed therein to delineate a facility. However, specific operations and
processes independent of buildings or other structures (e.g., waste retrieval and processing,
waste burial, remediation, groundwater or soil decontamination, decommissioning) are
also encompassed by this definition. The flexibility in the definition does not extend to
subdivision of physically concurrent operations having potential energy sources that can
seriously affect one another or which use common systems fundamental to the operation
(e.g., acommon glovebox ventilation exhaust header).

Fissionable materials. A nuclide capable of sustaining a neutron-induced chain reaction
(e.g., uranium-233, uranium-235, plutonium-238, plutonium-239, plutonium-241,
neptumium-237, americium-241, and curium-244). [10 CFR 830]

Graded approach. The process of ensuring that the level of analysis, documentation,
and actions used to comply with a requirement in this part are commensurate with:

(1) The relative importance to safety, safeguards, and security;

(2) The magnitude of any hazards involved;

(3) The life cycle stage of a facility;

(4) The programmatic mission of a facility;

(5) The particular characteristics of a facility;

(6) The relative importance of radiological and nonradiological hazards; and

(7) Any other relevant factor. {10 CFR 830]
Hazard. A source of danger (i.e., material, energy source, or operation) with the potential
to cause illness, injury, or death to personnel or damage to an operation or to the

environment (without regard for the likelihood or credibility of accident scenarios or
consequence mitigation). {10 CFR 830]

DSA s specifically examine those hazards inherent in processes and related operations
that can result in uncontrolled release of hazardous material (i.e., chemical or
radiological) or process-unique energy sources (e.g., high pressure autoclave). Standard
industrial hazards do not require DSA coverage. Standard industrial hazards such as
burns from hot objects, electrocution, falling objects, etc., are of concern only to the
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degree that they can be a contributor to a significant uncontrolled release of hazardous
material (e.g., 1 15-volt wiring as initiator of a fire) or major énergy sources such as
explosive energy.

Hazard analysis. The determination of material, system, process, and plant characteristics
that can produce undesirable consequences, followed by the assessment of hazardous
situations associated with a process or activity. Largely qualitative techniques are used to
pinpoint weaknesses in design or operation of the facility that could lead to accidents. The
hazards analysis examines the complete spectrum of potential accidents that could expose
members of the public, onsite workers, facility workers, and the environment to hazardous
materials.

Hazard categorization. Evaluation of the consequences of unmitigated releases to
categorize facilities or operations into the following hazard categories:

1. Hazard Category 1: The hazard analysis shows the potential for significant offsite
consequences.

2. Hazard Category 2: The hazard analysis shows the potential for significant onsite
consequences.

3. Hazard Category 3: The hazard analysis shows the potential for only significant
localized consequences. [10 CFR 830]

DOE-STD-1027 provides guidance and radiological threshold values for determining the
“hazard category of a facility. DOE-STD-1027 interprets Hazard Category 1 facilities as
Category A reactors and other facilities designated as such by the Program Secretarial
Officer.

Hazardous material. Any solid, liquid, or gaseous material that is toxic, explosive,
flammable, corrosive, or otherwise physically or biologically threatening to health.

Candidate hazards inciude radioactive matenals, hazardous chemicals as defined by
OSHA in 29 CFR 1910.1200 and 29 CFR 1910.1450; any material assigned a reportable
quantity value in 40 CFR 302, Table 302.4; threshold planning quantities in 40 CFR 355
Appendix A; threshold planning quantities in 29 CFR 1910.119; level of concern
quantities in EPA’s “Technical Guidance for Hazard Analysis—Emergency Planning for
Extremely Hazardous Substances™; or materials rated as 3 or 4 in National Fire Protection
Association 704 “Identification of the Fire Hazards of Materials.”

Limiting conditions for operation (LCO). The limits that represent the lowest
functional capability or performance level of safety-related structures, systems, and
components required for safe operations. [10 CFR 830]

Limiting control settings (LCSs). Settings on safety systems that control process
variables to prevent exceeding a safety limit. [10 CFR 830]

Mitigative feature. Any structure, system, or component that serves to mitigate the
consequences of a release of hazardous materials in an accident scenario. [DOE-STD-
1027] '

Nounreactor nuclear facility. Those facilities, activities, or operations that involve, or will
involve, radioactive and/or fissionable materials in such form and quantity that a nuclear or
nuclear explosive hazard potentially exists to workers, the public, or the environment, but

does not include accelerators and their operations and does not include activities involving
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only incidental use and generation of radioactive materials or radiation such as check and
calibration sources, use of radioactive sources in research and experimental and analytical
laboratory activities, electron microscopes, and X-ray machines. [10 CFR 830]

Nuclear facility. A reactor or a nonreactor nuclear facility where an activity is
conducted for or on behalf of DOE and includes any related area, structure, facility, or
activity to the extent necessary to ensure proper implementation of the requirements
established by 10 CFR 830. [10 CFR 830]

Process Safety Management (PSM). A process or activity involving the application of
management principles as defined in 29 CFR 1910.119, “Process Safety Management of
High Hazardous Chemicals.” ~

Programmatic. Reference to facility specific programs or site-wide programs necessary
to ensure the safe operation of a facility. Radiation protection, hazardous material
protection, quality assurance, training, document control, and emergency preparedness are
examples of programs that provide programmatic controls to ensure safe operations.

Preventive feature. Any structure, system, or component that serves to prevent the
release of hazardous material in an accident scenario. [DOE-STD-1027]

Public. All individuals outside the DOE site boundary.

Risk. The quantitative or qualitative expression of possible loss that considers both the
probability that an event will occur and the consequences of that event.

Safety analysis. A documented process: (1) to provide systematic identification of
hazards within a given DOE operation; (2) to describe and analyze the adequacy of the
measures taken to eliminate, control, or mitigate identified hazards; and (3) to analyze
and evaluate potential accidents and theirassociated risks. )

Safety basis. The documented safety analysis and hazard controls that provide
reasonable assurance that a DOE nuclear facility can be operated safely in a manner that
adequately protects workers, the public, and the environment. [10 CFR 830]

Safety-class structures, systems, and components (SC SSCs). Structures, systems, or
components including portions of process systems, whose preventive and mitigative
function is necessary to limit radioactive hazardous material exposure to the public, as
determined from the safety analyses. [10 CFR 830]

Safety limits (SLs). Limits on process variables associated with those safety-class
physical barriers, generally passive, that are necessary for the intended facility functions
and which are required to guard against the uncontrolled release of radioactive materials.
[10 CFR 830]

Safety-significant structures, systems, and components (SS SSCs). Structures, systems,
and components which are not designated as safety-class SSCs but whose preventive or
mitigative function is a major contributor to defense in depth and/or worker safety as
determined from safety analyses. [10 CFR 830]

As a general rule of thumb, safety-significant SSC designations based on worker safety
are limited to those systems, structures, or components whose failure is estimated to
result in a prompt worker fatality or serious injuries or significant radiological or
chemical exposures to workers. The term, serious injuries, as used in this definition,
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refers to medical treatment for immediately life-threatening or permanently disabling
injuries (e.g., loss of eye, loss of limb). )

The general rule of thumb cited above is neither an evaluation guideline nor a quantitative
criterion. It represents a lower threshold of concern for which safety-significant SSC
designation may be warranted. Estimates of worker consequences for the purpose of
safety-significant SSC designation are not intended to require detailed analytical modeling.
Considerations should be based on engineering judgment of possible effects and the
potential added value of safety-significant SSC designation. [DOE G 420.1-1]

[Note: Safety-significant SSC as used in this Standard distinguishes a specific category
of SSCs other than safety-class SSCs. It should not be confused with the generic
modifier “safety significant” used in DOE orders.]

Safety structures, systems, and components (safety SSCs). The set of safety-class
. structures, systems, and components, and safety-significant structures, systems, and
components for a given facility. [10 CFR 830]

Site boundary. A well-marked boundary of the property over which the owner and
operator can exercise control without the aid of outside authorities.

For the purpose of implementing this Standard, the DOE site boundary is a geographic
boundary within which public access is controlled and activities are governed by DOE
and its contractors, and not by local authorities. A public road traversing a DOE site is
considered to be within the DOE site boundary if, when necessary, DOE or the site
contractor has the capability to control the road during accident or emergency
conditions.

Standard industrial hazards. Hazards that are routinely encountered in general industry
and construction, and for which national consensus codes and/or standards (e.g., OSHA,
transportation safety) exist to guide safe design and operation without the need for special
analysis to design safe design and/or operational parameters.

Specific administrative control (SAC). An administrative control is designated as a SAC
if (1) it is identified in the documented safety analysis as a control needed to prevent or
mitigate an accident scenario, and (2) it has a safety function that would be safety-
significant or safety-class if the function were provided by an SSC.

Technical safety requirements (TSRs). The limits, controls, and related actions that
establish the specific parameters and requisite actions for the safe operation of a nuclear
facility and include, as appropriate for the work and the hazards identified in the
documented safety analysis for the facility: Safety limits, operating limits, surveillance
requirements, administrative and management controls, use and application provisions,
and design features, as well as a bases appendix. [10 CFR 830]

To satisfy the intent of this Standard, he administrative equivalent of TSRs should also be
assigned for the conditions, the safe boundaries, and the management of administrative
controls necessary to ensure the safe operation of the facility and to reduce the potential
risk to the public and facility workers from uncontrolled releases of nonradiological
hazardous material or energy. Such equivalents designated for control of nonradiological
hazards are considered as important to safety as radiological TSRs, and are needed to
satisfy the overall process outlined in this Standard for controlling the broad spectrum of
hazards in accordance with the requirements of 10 CFR 830. Distinguishing between the
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radiological TSRs and their nonradiological equivalents may be necessary due to the
potentially different regulatory enforcement structures associated with each. However,
such distinction is beyond the scope of this Standard as the DSA only provides information
to derive these controls, not formally define them. Accordingly, for the purposes of this
Standard, no distinction is made between radiological TSRs and their nonradiological
equivalents, and the term TSRs refers to both. TSRs for radiological hazards are formally
defined in the separate TSR document required by 10 CFR 830.
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Abbreviations and Acronyms
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Introduction

This introduction addresses the following major topics related to implementing the
requirements of 10 CFR 830.

e Purpose of DOE-STD-3009—Indicates scope and general applicability of
this Standard.

e DSA Preparation Conceptual Basis and Process — Ensures consistent and
appropriate treatment of all DSA requirements for the variety of DOE
nonreactor nuclear facilities.

e Hazard Analysis—Provides final facility hazard categorization and considers
and incorporates into programmatic requirements measures to protect workers,
the public, and the environment from hazardous and accident conditions.
Technical Safety Requirements and safety-significant structures, systems, and
components, that are major contributors to worker safety and defense in depth,
are identified in the hazard analysis.

e Accident Analysis—Designates safety-class .structures, systems, and
components and safety controls (i.e., TSRs) as a function of the Evaluation
Guideline (see Appendix A).

e Application of the Graded Approach—Provides a consistent and measured
treatment of this concept, including guidance on the minimum acceptable DSA
content.

PURPOSE OF DOE-STD-3009

This Standard describes a DSA preparation method that is acceptable to the DOE as
delineated for those specific facilities listed in Table 2 of Appendix A, “General Statement
of Safety Basis Policy”, to Subpart B, “Safety Basis Requirements”, of 10 CFR 830. It
was developed to assist Hazard Category 2 and 3 facilities in preparing SARs that will
satisfy the requirements of 10 CFR 830. Hazard Category 1 facilities are typically
expected to be Category A reactors for which extensive precedents for SARs already exist.

Guidance provided by this Standard is generally applicable to any facility required to
document its safety basis in accordance with 10 CFR 830. For new facilities in which
conceptual design or construction activities are in progress [i.e., Preliminary Documented
Safety Analysis (PDSAs)] elements of this guidance may be more appropriately handled
as an integral part of the overall design requirements process (e.g., preliminary design to
design criteria). The methodology provided by this Standard focuses more on
characterizing facility safety (i.e., back-end approach) with or without well-documented
information than on the determination of facility design (i.e., front end approach).
Accordingly, contractors for facilities that are documenting conceptual designs for PDSAs
should apply the process and format of this Standard to the extent it is judged to be of
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benefit.

Beyond conceptual design and construction, the methodology in this Standard is
applicable to the spectrum of missions expected to occur over the lifetime of a facility
(e.g., production, shutdown/standby, decontamination and decommissioning). As the
phases of facility life change, suitable methodology is provided for use in updating an
existing DSA and in developing a new DSA if the new mission is no longer adequately
encompassed by the existing DSA (e.g., a change from production operations to
decontamination and decommissioning). This integration of the DSA with changes in
facility mission and associated updates should be controlled as part of an overall safety
management plan.

A unique element of DSA documentation is the required provisions for decontamination
and decommissioning (D&D) as discussed in Chapter 16 of this Standard. This forward
looking aspect of facility operations is independent of facility mission and is intended to
be a means of ensuring that current facility operations take into account D&D operations
that will occur in the future.

For facilities transitioning into D&D, the safety basis of the D&D operations is
documented throughout a DSA. This DSA, of which the principal emphasis is on the
D&D operations themselves, provides the necessary analysis and supporting information to
describe the facilities as they undergo shutdown, deactivation, decontamination, and
decommissioning or dismantlement. The facility consists of the physical building, its
constituent components, and the actual processes of D&D being performed. Physical
buildings and constituent components targeted for D&D are briefly described in Chapter 2,
“Facility Description.” Detailed descriptions are reserved for the actual D&D processes,
which are the focus of evaluation in Chapter 3, “Hazard and Accident Analysis,” and
Chapter 4, “Safety Structures, Systems, and Components,” for each stage of major
configuration change. Also included are the temporary engineering and administrative
controls used to maintain the safety basis. This description and evaluation would envelop
major configurations during the D&D operations for which the authorization basis 1s
sought. This is consistent with the intent of DSAs for operating facilities where all
operations conducted are not detailed in the DSA. DSAs for D&D describe in Chapter 16,
“Provisions for Decontamination and Decommissioning,” assurances that the D&D
operations for which approval is being sought are effectively planned and will not result in
future, unnecessary D&D activities (e.g., inadequate labeling of characterized hazardous
material).

DSA PREPARATION CONCEPTUAL BASIS AND PROCESS

The safety management programmatic requirements identified in 10 CFR 830, and
illustrated in Figure I-1, form the boundaries within which the safety analysis is
performed and represent the means of assuring safe operation of the facility. Hazard
analysis and accident analysis are performed to identify specific controls and
improvements that feed back into overall safety management. Consequence and
likelihood estimates obtained from this process also form the bases for grading the level
of detail and control needed in specific programs. The result is documentation of the
safety basis that emphasizes the controls needed to maintain safe operation of a facility.
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The DSA preparation process is illustrated in Figure I-2. The level of detail provided in
the DSA depends on numerous factors. Applying the guidarice for the graded approach
in this Standard will assist the preparer in establishing an acceptable level of detail.

The foundation for effectively preparing a DSA is the assembly and integration of an
experienced preparation team. The size and makeup of the team depend on the magnitude
and type of facility hazards and the complexity of the processes that are required to be
addressed in the DSA. In determining the makeup of the preparation team, careful
consideration should be given to the key hazard analysis activity. In general, the safety
analysis base team should include, as a minimum, individuals experienced in process
hazard and accident analyses, facility systems engineers, and process operators.
Individuals with experience in specific subject matter such as nuclear criticality,
radiological safety, fire safety, chemical safety, or process operations may be needed in
the hazard analysis on a regular or as needed basis. Such individuals will typically be
necessary in the development of programmatic DSA chapters as well. Consistent,
accurate exchange of information among the team members is at least as important as the
makeup of the team itself. This can be assured through meaningful integration of the
required tasks.

Once team makeup is determined, base information needed to support DSA development is
gathered. Maximum advantage should be taken of pertinent existing safety analyses and
design information (i.e., requirements and their bases) that are immediately available, or
can be retrieved through reasonable efforts. Other information arises from existing sources
such as process hazards analyses (PrHAs), fire hazards analyses (FHAs), explosive safety
analyses, health and safety plans (HASPs), environmental impact statements (EISs), etc.
The need for additional or specific information becomes apparent throughout the hazard
analysis process. The remaining key steps for efficient completion of the safety analysis
and the DSA development process are:

e Identify the DSA project functions using project information and ensure the team
matches the functions that are required.

e Perform hazard analysis to provide facility hazard classification, evaluate worker
safety and defense in depth, and identify unique and representative accidents to be
carried forward to accident analysis. Safety-significant SSCs, SACs and TSRs are
designated in hazard analysis as well, with a preference given to safety-related
SSCs over SACs.

e Perform an accident analysis and assess the results to identify any safety-class
SSCs, SACs and accident specific TSRs based on comparison of accident
consequences to the Evaluation Guideline.

e Develop the chapters for the DSA by providing information necessary to support
the results of the safety analysis. These chapters detail the results of the analysis,
describe the facility and the safety SSCs, and the safety management programs
that relate to the facility safety basis.

e Prepare the Executive Summary.
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The process of developing a DSA is a process that may require numerous iterations
depending on the complexity of the facility and the level of detail required. The hazard
and accident analyses (hazard analysis is adequate for Category 3 facilities) are the central
elements of this process. The results of the hazard analysis form the basis for grading the
level of detail necessary to ensure an acceptable DSA. The hazard analysis specifically
identifies safety-significant SSCs and SACs for defense in depth and worker safety, and
TSR controls. The results of the accident analysis form the basis for determining
additional safety controls imposed on the facility (e.g., safety-class SSCs and TSRs) as a
function of the Evaluation Guideline. These specific controls are then factored into overall
safety management programs that ensure the operational discipline required by the hazards
identified is maintained.

Several specific topics are directly relevant to understanding the conceptual basis of this
Standard. These topics are worker safety, defense in depth, programmatic commitments,
SSC and TSR commitments, and correlation of this Standard to 10 CFR 830 requirements.
The remainder of this section discusses each of these topics in discrete subsections.

Worker Safety

Workers, typically those in close proximity to operations, are the population principally at
risk from potential consequences associated with Hazard Category 2 and 3 facilities. The
DOE recognizes, via 10 CFR 830, the importance of including worker safety in safety
analyses by specifically noting the worker as a population of concern. Developing a
conceptual basis for the methodology used in this Standard requires answering the
fundamental question of how worker safety is most appropriately addressed in the DSA.

The Occupational Health and Safety Administration (OSHA) has published 29 CFR
1910.119, “Process Safety Management of Highly Hazardous Chemicals.” OSHA defines
the purpose of this regulation in summary fashion as, “Employees have been and continue
to be exposed to the hazards of toxicity, fires, and explosions from catastrophic releases of
highly hazardous chemicals in their workplaces. The requirements in this standard are
intended to eliminate or mitigate the consequences of such releases.” Many of the topics
requiring coverage in this federal regulation, such as design codes and standards, process

hazard analysis, human factors, training, etc., are directly parallel to the requirements in 10
CFR 830.

DOE O 440.1 and the OSHA standard address the issue of worker safety from process
accidents by requiring the performance of hazards analyses for processes (exclusive of
standard industrial hazards) in conjunction with implementation of basic safety programs
that discipline operations and ensure judgments made in hazard analyses are supported by
actual operating conditions. These requirements effectively integrate programs and
analyses into an overall safety management structure without requiring quantitative risk
assessment. This integration and the basic concepts of Process Safety Management (PSM)
described by OSHA regulations and the manuals and codes of practice described in DOE
O 440.1 are philosophically accepted as appropriate for DSAs. This Standard effectively
merges PSM principles with traditional DSA precepts.
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Defense in Depth

Defense in depth as an approach to facility safety has extensive precedent in nuclear safety
philosophy. It builds in layers of defense against release of hazardous materials so that no
one layer by itself, no matter how good, is completely relied upon. To compensate for
potential human and mechanical failures, defense in depth is based on several layers of
protection with successive barriers to prevent the release of hazardous material to the
environment. This approach includes protection of the barriers to avert damage to the
plant and to the barriers themselves. It includes further measures to protect the public,
workers, and the environment from harm in case these barriers are not fully effective.

The defense-in-depth philosophy is a fundamental approach to hazard control for
nonreactor nuclear facilities even though they do not possess the catastrophic accident
potential associated with nuclear power plants. In keeping with the graded-approach
concept, no requirement to demonstrate a generic, minimum number of layers of defense in
depth is imposed. However, defining defense in depth as it exists at a given facility is
crucial for determining a safety basis. Operators of DOE facilities need to use the
rigorous application of defense-in-depth thinking in their designs and operations. Such
an approach is representative of industrial operations with an effective commitment to
public and worker safety and the minimization of environmental releases.

For high hazard operations, there are typically multiple layers of defense in depth. The
inner layer of defense in depth relies upon a high level of design quality so that important
systems, structures, and components will perform their required functions with high
reliability and high tolerance against degradation. The inner layer also relies on
competent operating personnel who are well trained in operations and maintenance
procedures. Competent personnel translate into fewer malfunctions, failures, or errors
and, thus, minimize challenges to the next layer of defense.

In the event that the inner layer of defense in depth is compromised from either equipment
malfunction (from whatever cause) or operator error and there is a progression from the
normal to an abnormal range of operation, the next layer of defense in depth is relied upon.
It can consist of: (1) automatic systems; or (2) means to alert the operator to take action or
manually activate systems that correct the abnormal situation and halt the progression of
evenis toward a serious accident.

Mitigation of the consequences of accidents is provided in the outer layer of defense in
depth. Passive, automatically or manually activated features (e.g., containment or
confinement system, deluge systems, filtered exhaust), and/or safety management
programs (i.€., emergency response) minimize consequences in the event that all other
layers have been breached. The contribution of emergency response actions to
minimizing consequences of a given accident cannot be neglected as they represent a
truly final measure of protection for releases that cannot be prevented.

Structures, systems, or components that are major contributors to defense in depth are
designated as safety-significant SSCs. Additionally, this Standard provides guidance on
grading the safety management programs (e.g., radiation protection, hazardous material
protection, maintenance, procedures, training) that a facility must commit to compliance
in order to establish an adequate safety basis. The discipline imposed by safety
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management programs goes beyond merely supporting the assumptions identified in the
hazard analysis and is an integral part of defense in depth.

Administrative Controls (AC) that are major contributors to defense in depth are
designated as Specific Administrative Controls (SAC) that are required for safety because
they are the basis for validity of the hazard or accident analyses, or they provide the main
mechanisms for hazard control. This Standard, along with DOE-STD-1186, “Specific
Administrative Controls,” provides guidance applicable to these types of controls. SACs
provide preventive and/or mitigative functions for specific potential accident scenarios,
which also have safety importance equivalent to engineered controls that would be
classified as safety-class or safety-significant if the engineered controls were available
and selected. The established hierarchy of hazard controls requires that engineering
controls with an emphasis on safety-related SSCs be preferable to ACs or SACs due to
the inherent uncertainty of human performance. SACs may be used to help implement a
specific aspect of a program AC that is credited in the safety analysis and therefore has a
higher level of importance.

In accordance with nuclear safety precepts, a special level of control is provided through
use of TSRs. DOE Guide 423.1-1, “Implementation Guide for Use in Developing
Technical Safety Requirements,” provides screening criteria for converting existing
Technical Specifications and Operational Safety Requirements (OSRs) into TSRs. For the
purposes of this Standard, the screening criteria are considered a generally reasonable set
of criteria to designate TSRs for defense in depth. The safety items identified in the
hazard analysis are examined against those criteria to identify a subset of the most
significant controls that prevent uncontrolled release of hazardous materials and nuclear
criticality. These TSR controls may be captured in operational limits or in administrative
controls, including those on safety management programs.. This collection of TSRs
formally acknowledges features that are of major significance to defense in depth.

Safety Management Program Commitments

Sections 10 CFR 830.204(b)(5) and 830.204(b)(6) of the Rule require that the DSA define
the characteristics of the safety management programs necessary to ensure the safe
operation of the facility. Program commitments (e.g., radiation protection, maintenance,
quality assurance) encompass a large number of details that are more appropriately
covered in specific program documents (e.g., plans and procedures) external to the DSA.
The cumulative effect of these details, however, are recognized as being important to
facility safety, which is the rationale for a top level program commitment becoming part
of the safety basis.

As appropnate to the hazard, the safety basis may identify specific controls (e.g.,
hazardous material inventory limits) that are required for safety. These controls should be
considered for designation as a SAC as discussed in this Standard and DOE-STD-1186.

The 1mportance of the program commitments, which can be incorporated in TSRs as
administrative controls, cannot be overestimated. The safety basis, however, includes
only the top-level summary of program elements, not the details of the program or its
governing documents. Inspection discrepancies in a program would not constitute
violation of the safety basis unless the discrepancies were so gross as to render premises
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of the summary invalid.

By virtue of application of the graded approach, the majority of the engineered features in
a facility will not be identified in the categories of safety-class or safety-significant SSCs
even though they may perform some safety functions. However, such controls noted as a
barrier or preventive or mitigative feature in the hazard and accident analyses must not be
ignored in managing operations. Such a gross discrepancy would violate the safety basis
documented in the DSA even if the controls are not designated safety-class or
safety-significant, because programmatic commitments extend to these SSCs as well. For
example, the commitment to a maintenance program means that the preventive and
mitigative equipment noted as such in the DSA hazard analysis is included in the facility
maintenance program. As a minimum, all aspects of defense in depth identified must be
covered within the relevant safety management programs (e.g., maintenance, quality
assurance) committed to in the DSA. The details of that coverage, however, are developed
in the maintenance program as opposed to in the DSA. Facility operators are expected to
have noted the relative significance of these engineered features and have provided for
them in programs, in keeping with standard industrial practice, based on the importance of
the equipment. It is the fact of coverage that is relevant to the facility safety basis. The
details of this programmatic coverage (i.e., exact type of maintenance items and associated
periodicities) are not developed in or part of the DSA.

An overall commitment made in a DSA is that the contractor will not change the facility
configuration underlying the documented safety basis without implementing and
completing the unreviewed safety question (USQ) process. However, situations do occur
where a USQ process is not necessary. For example, a stipulation to have a radiation
protection program in the administrative control section of the TSR is a commitment;
however, changes to specific program provisions do not require going through the USQ
process. Further clarification of such interpretations can be found in DOE G 424.1-1,
“Implementation Guide for Use in Addressing Unreviewed Safety Question (USQ)
Requirements”.

DOE facilities that use and rely on site-wide, safety support services, organizations, ana
procedures, may summarize the applicable site-wide documentation provided its interface
with the facility is made clear. The DSA then notes whether the reference appl