November 7, 2000

The Honorable Bill Richardson
Secretary of Energy

1000 Independence Avenue, SW
Washington, DC 20585-1000

Dear Secretary Richardson:

On October 10, 2000, the Department of Energy (DOE) published in the Federa Register an
interim fina rule on Nuclear Safety Management, 10 Code of Federd Regulations (CFR) Part 830.
The rulemaking notice invited comments to be submitted by November 9, 2000.

The Defense Nuclear Fecilities Safety Board (Board) believes that judicious implementation of
this rule can strengthen and enhance an effective safety management program for DOE defense nuclear
fadilities. This objective can be accomplished if DOE (1) places emphasis on better utilization and
upkeep of the many vital safety systems and programs that currently exist to ensure safety rather than a
magjor program of authorization bases recongtruction and (2) uses the enforcement provisons of the
Price-Anderson Act and its fee-award contract provisonsin abalanced way to obtain the safety
performances it expects its contractors to deliver.

Reative to the upgrading of authorization bases, the Board has been among those that have
urged DOE to focus upon the specifics of hazardous operations that make up its current missons.
During the padt five years, the gradud implementation of integrated safety management and the
concomitant adoption of authorization agreements have sharpened and clarified the safety envelope for
hazardous activities a defense nuclear facilities. The pending program for assessment of vitd safety
systems in response to Board Recommendation 2000-2, Configuration Management—Vital Safety
Systems, will help to further define these envelopes. While some authorization bases upgrades may il
be needed, particularly those focused upon activity level hazards, the Board believes that resources
should be focused upon exigting vulnerabilities, such as aged fire protection and ventilation systems.
Consgtent with achieving safety improvements while minimizing paper requirements that do not
substantidly improve the safety bases, the Board is providing the enclosed technica report,
DNFSB/TECH-28, Safety Basis Expectations for Existing Department of Energy Defense
Nuclear Facilities and Activities, for DOE and contractor consideration in developing action plans
responsive to the new rule.

Relative to the al-encompassing 10 CFR Part 830.120, Quality Assurance Requirements
provison of the rule, the Board notes that the criteria established as requirements are not identica to
those that have been long-standing in the nuclear industry.
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The rationde for the differences and the expectations from the contractors in response are not
apparent. The provisions of 10 CFR Part 830.120 are essentialy those adopted in 1995 by DOE as
part of a Secretarid initiative to go towards a Total Quality Management (TQM) concept for DOE asa
whole. While 10 CFR Part 830.120 does not explicitly mandate TQM, the current Guide, G 414.1-2,
Quality Assurance Management System Guide for use with 10 CFR 830.120 and DOE O 414.1,
that provides implementation guidance on the rule does embody much of the TQM philosophy and
principles. Since the provisons of the qudity assurance (QA) rule provide in large measure the basis
upon which enforcement actionsinvolving nuclear safety will take place, the Board believesthe
achievement of qudity products rlative to nuclear safety should more clearly be the focus of quaity
efforts. Unless DOE guidance makes this clear, including the acceptance of industry nuclear quaity
assurance standards as away of achieving rule compliance, the rule as drafted could cause needless
reworking of contractor’s existing QA programs.

Further detailed comments for your consderation are provided in the enclosures.

Sincerdly,

John T. Conway
Charman

cc: TheHonorable T. J. Glauthier
Mr. Mark B. Whitaker, Jr.

Enclosures
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Enclosure
DETAILED COMMENTS
Definition Problems

Section 830.201: “A contractor must perform work in accordance with the safety basisfor a
hazard category 1, 2, or 3 DOE nuclear facility and, in particular, with the hazard controls that
ensure adequate protection of workers, the public, and the environment.”

Comment: This section does not add to the rule's substantive requirements, and because
“work” isnot defined in the rule, it could lead to unjustified applications of the rule on the one
hand, or too-narrow interpretations on the other.

Proposed Change: Deete Section 830.201 and preamble discussion thereof.

Definition of “ Safety-Class SSCs’: “Safety class structures, systems, and components
means the structures, systems, or components, including portions of process systems, whose
preventive or mitigative function is necessary to limit radioactive hazardous materia exposure to
the public, asidentified by the documented safety analysis .”

Preamble, page 20: “Safety class structures, systems, and components means structures,
systems, or components, including portions of process systems, whose preventive or mitigative
function is necessary to limit radioactive hazardous materia exposure to the public, as identified
by the safety analysis.”

Definition of “ Safety-Significant SSCs’: “Safety sgnificant structures, systems, and
components means the structures, systems, and components which are not designated as safety
class Sructures, systems, and components, but whose preventive or mitigetive functionisa
magor contributor to defense in depth and/or worker safety as determined from safety
analyses.”

Preamble, pages 21-22: * Safety sgnificant structures, systems, and components means
systems, structures, and components which are not designated as safety class systems,
Sructures, and components, but whose preventive or mitigative function is a mgor contributor
to defense in depth (i.e., prevention of uncontrolled materid release) and/or worker safety as
determined from hazard analyses.”

Comment: Inconggtent terminology is used in the proposed rule to describe safety analyses,
hazard analyses and documented safety anadlyss. Thisinconsstency should be removed for
clarity.

Proposed Change: Use“documented safety andlyss’ consstently.
1
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Section 830.3, definition of “Preliminary Documented Safety Analysis’: “Prdiminary
documented safety analys's means documentation prepared in connection with the desgn and
condruction of anew DOE nuclear facility or amgor modification to a DOE nuclear facility that
provides a reasonable basis for the preliminary conclusion that the nuclear facility can be operated
safely through the consideration of factors such as (1) The nuclear safety design criteriato be satisfied,
(2) A safety analysisthat derives aspects of design that are necessary to satisfy the nuclear safety
design criteria, and (3) Aninitid ligting of the safety management programs that must be developed to
address operational safety considerations.”

Comments. (1) The PDSA should identify safety syslemsin addition to safety programs, and (2)
the PDSA should discuss how Integrated Safety Management principles will be used for design.

Proposed Change: “and (3) an initid ligting of the safety management programs and safety systemns
that must be devel oped to address operationd safety considerations, and (4) discussion of how
integrated safety management principles will be integrated with the facility desgn.”

Appendix Table 3, Item (8): “nudlear facility with alimited operationd life means a nuclear facility
for which there is a short remaining operationd period before ending the facility’s misson and initiating
deactivation and decommissioning and for which there are no intended additional missions other than
cleanup.”

Comment: “limited operationd life’ and “short remaining operationd period’ are not defined.

Proposed Change: Provide guidance on what these terms mean, for example, “if it would take the
same or greater amount of time to prepare a DSA than the expected life of the facility or activity.”

B. Other Comments

1

Section 830.205(c): “A contractor for an environmentd restoration activity may follow the
provisons of 29 CFR 1910.120 or 1926.65 to devel op the appropriate hazard controls [rather than
the provisons for technica safety requirements in paragraph (a) of this section], provided the activity
involves ether: (1) Work not done within a permanent structure, or (2) The decommissoning of a
facility with only low-leve residud fixed radioactivity.”

Comment: DOE-STD-1120-98, Integration of Environment, Safety, and Health into Facility
Disposition Activities, provides amplifying information regarding the approach to develop and
content of a safety basisfor facilities that are being dispositioned. Although “environmenta restoration
activities’ are not currently within the scope of the Standard, the Standard provides a DOE
memorandum that discusses restoration and disposition activities. Inclusion of DOE-STD-1120-98,
or successor document, may be beneficia to implementation because of the amplifying information
that is provided. (For example, refer to the Standard, sections 3.1.4 and 3.3.4)
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Proposed Change:  “A contractor for an environmental restoration activity may follow the method in
DOE-STD-1120-98, May 1998, Integration of Environment, Safety, and Health into Facility
Disposition Activities or successor document; and the provisions of 29 CFR 1910.120 or 1926.65
to develop the appropriate hazard controls. . .”

Appendix Table 2: “using the method in DOE-STD-3009-94, Preparation Guide for U.S
Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports July 1994 or
successor document.”

Comment: DOE has issued a change notice to DOE-STD-3009-94 dated January 2000. This
version contains the latest SAR guidance.

Proposed Change: All references to DOE-STD-3009-94 should read “ DOE-STD-3009-94,
Change Notice No. 1, January 2000, or successor document.”

Section 203(e)(3): “If the contractor discovers or is made aware of a potential inadequacy of the
documented safety andysis (1) Take action, as appropriate, to place or maintain the facility in asafe
condition until an evauation of the safety of the Situation is completed; (2) Notify DOE of the
stuaion; (3) Perform a USQ determination and notify DOE promptly of the results, and (4) Submit
the evauation of the safety of the Situation to DOE prior to removing any operationd restrictions
initiated to meet paragraph (€)(1) of this section.”

Comment: This section assumes that USQDs are done in atimely manner. There have been
instances where contractors have taken months, even years, to complete the USQD and implement
appropriate controls or corrective actions.

Proposed Change: “(3) Within 30 [60] days, perform a USQ determination and notify DOE
promptly of the results,”

Section 204(b)(2): “[The DSA must identify] both naturd and man-made hazards associated with
the facility.”

Comment: These hazards should be addressed for both facilities and activities therain.

Proposed Change: “[The DSA must identify] both natural and man-made hazards associated with
thefacility and with activities conducted in the fecility.




Appendix Paragraph G: “DOE Order 420.1 provides DOE’ s expectations with respect to fire and
criticdity sfety.”

Comment: DOE Order 420.1 contains requirements, not expectations.

Proposed Change: Change the word “expectations’ to “requirements.”

Section 830.204(b)(6): “With respect to a nonreactor nuclear facility with fissonable materid ina
form and amount sufficient to pose a potentid for criticaity, define a criticality safety program that: (i)
Ensures that operations with fissonable materia remain subcritical under dl norma and credible
abnormal conditions, (ii) Identifies goplicable nuclear criticdity safety standards, and (iii) Describes
how the program meets gpplicable nuclear criticdity safety standards.

Comment: The rule does not incorporate the criticaity standards identified in DOE Order 420.1.

Proposed Change: “(ii) Identifies gpplicable nuclear criticality safety standards induding those
referenced in DOE Order 420.1, Facility Safety.”

Appendix, Sentence Preceding Table 3. “Table 3 defines the specific nuclear facilities referenced
in Table 2 that are not defined in 10 CFR 830.3.”

Comment: Table 3 defines both facilities and activities.

Proposed Change: “. . . defines the specific nuclear facilities or activities. . . .”
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FOREWORD

In the Defense Nuclear Fecilities Safety Board's (Board) Recommendation 95-2, Integrated Safety
Management, the Board sought to have the Department of Energy (DOE) define and indtitutiondize a
process for arriving at facility- and activity-specific control measures for hazardous work, tailored to the
hazards involved. In DNFSB/TECH-5, Fundamentals for Understanding Sandards-Based Safety
Management of Department of Energy Defense Nuclear Facilities, the Board defined four mgor
elements of safety management programs for defense nudlear facilities (1) Standards/Requirements
I dentification Document, (2) Authorization Badgs, (3) Authorization Agreement, and (4) Readiness
Certificetion.

The Board issued DNFSB/TECH-19, Authorization Agreements for Defense Nuclear Facilities
and Activities, to provide a suggested approach for preparing Authorization Agreements, with emphasison
their key dements derived primarily from the authorization basis documents. Preparation of authorization
bases for defense nuclear facilities has been successful at amgjority of exiging facilities, mainly asaresult of
the requirements and guidance provided by DOE in its nuclear safety directives, such as DOE Order
5480.23, Nuclear Safety Analysis Reports and supporting standards. There are, however, some instances
in which alack of proper application of existing guidance, or alack of integration of existing guidance
provided in different documents, may have hindered achieving the expected safety enhancements. Thisareais
the subject of DOE’s current programs to evaluate and upgrade facilities' authorization bases.

This report reviews some of the current practices and activities involved in the preparation of
authorization bases and presents observations of the Board' s staff. Specifically, this report provides
suggestions for improving identification of Technica Safety Requirements for passive design features and
adminigrative contrals; providing adequate safety bases for existing facilities and activities with short remaining
life; providing adequete safety bases for exiding facilities and activities with long remaining life; and evauating
the adequacy of design, performance, and reliability of safety controls identified in the authorization bases for
exiging defense nudlear facilities.

The Board bdlieves this report may assst DOE in providing contractors with clear guidance on how
to achieve DOE' s safety expectations while minimizing paper requirements. Thisis condstent with the
Board' s expectations for continuous assessment and upgrading of the safety bases of defense nuclear facilities
as stated in aletter from the Board to Deputy Secretary of Energy, T. J. Glauthier, dated March 2, 2000.

John T. Conway
Chairman



EXECUTIVE SUMMARY

Operationd sefety at defense nuclear facilities hasimproved significantly since the formation of the
Defense Nuclear Fecilities Safety Board (Board) in 1989. Large contributions to this improvement have
been made through initiatives of the Department of Energy (DOE) and the Board' s recommendations. The
Board' s Recommendation 95-2 (Defense Nuclear Facilities Safety Board, 1995) and DOE'’ s issuance of
new and updated safety directives (such as the 5480 Order series) exemplify such activities.

Implementation of Integrated Safety Management (1ISM) Systems at defense nuclear facilities, dong
with the requirements and guidance provided in DOE Order 5480.23, Nuclear Safety Analysis Reports
(U.S. Department of Energy, 1992), and its supporting standards, provide a process for the preparation of
safety anadlyses. This process involves methodicaly and systematically identifying hazards associated with
the work being performed, analyzing those hazards, identifying the necessary controls, implementing those
contrals, and improving operationa safety through feedback of lessonslearned. Implementation of this
process has been largely successful at the mgority of existing defense nuclear facilities. There are,
however, some instances in which alack of proper gpplication of existing guidance or lack of integration of
exigting guidance with the dements of ISVI may have limited the achievement of successful results.

This report identifies some areas in need of further guidance and proposes additiona guidance for
evauation of exigting or preparation of new authorization bases. Currently, there are no consistent
expectations for performance, functiondity, and reliability of the safety controls that are identified in the
authorization bases of existing defense nuclear facilities, especidly passive design features and adminidrative
controls. This report demongrates the need for additionad DOE guidance concerning safety structures,
systems, and components (SSC), and presents a suggested approach for eva uating the design,
performance, and reliability of safety rdated controls. In summary, this report:

I Demondrates that in many cases, Basis for Interim Operation reports prepared using bounding
anayses of hazards need to be supplemented with process hazard analyses as recommended by
DOE or replaced with an gppropriately tailored Safety Analysisto identify the controls
necessary for a given activity to be performed safely.

Presents an approach for tailoring the 17-chapter Safety Analysis Reports (currently
recommended by DOE standards) using existing ISM provisons for more effective use of
resources and integration of safety initiatives.

I dentifies important attributes and characteristics of passive design features and administrative
controls congstent with the consequences of the accidents they are intended to help prevent or
mitigete.

Shows the need for a directive or DOE-recommended process and suggests a methodol ogy
and principa dements for evauation of design, performance, and reliability of existing design
features and safety SSCsthat are identified in the authorization basis documents.

\
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1. INTRODUCTION

In Order 5480.23, Nuclear Safety Analysis Reports (U.S. Department of Energy, 1992), the
Department of Energy (DOE) requires that contractors responsible for the design, construction, operation,
decontamination, or decommissioning of nuclear facilities complete safety analyses demondrating the
adequacy of thefacilities safety bases. This expectation, which is smple to articulate, has proven difficult
to redize. DOE and its contractors have had even more difficulty in agreeing upon the required format and
content of the reports that document safety anadyses.

To improve the andys's and communication of the bases for safe operations at defense nuclear
facilities, Order 5480.23 (U.S. Department of Energy, 1992) sets forth expectations for a document called
a Safety Andyss Report (SAR). These expectations include expanding the documentation of safety bases
beyond the traditiona focus on hardware designed to protect the public to include al eements of the safety
system (e.g., procedures, training, and management) and to encompass protection for workers and the
environment. DOE redlized that such a shift would require time to implement, even though it would be
desrable to start accruing the benefits as soon as possble. To facilitate implementation of its new
expectations for safety analyss and documentation, DOE alowed its contractors to devel op phased
implementation plans and to tailor their responses as appropriate. To expedite the benefits of the new
approach, DOE required its contractors to develop Bases for Interim Operations (BIO) that would
document the safety of operations during the period prior to completion of the final upgraded safety
andyses and reports. DOE communicated its expectations for these temporary documentsin
DOE-STD-3011-94, Guidance for Preparation of DOE 5480.22 (TSR) and DOE 5480.23 (SAR)
Implementation Plan (U.S. Department of Energy, 1994):

It is emphasized that because of the interim nature and expected level of effort of the BIO,
maximum use of gppropriate exigting programs and safety documentation is encouraged,
and discussions on the covered topics should be brief and by reference where possible.

This approach was deemed reasonable given DOE' s origind intent that the BIOs would be relied upon only
for ashort period. However, most of the BIOs prepared to date have significant potentia shortfalls when
used as de facto final safety analyses or safety bases.

There are some safety analyses prepared in accordance with DOE' s recommended format and
content for exigting facilities that could be improved by applying a process for design and performance
adequacy reviews of safety controls. Thisisa process by which safety controls are systematically evaluated
to ensure that credit given in the safety analyses is technically judtified. However, guidanceis lacking on a
recommended process for identification, performance readiness, cost-benefit analys's, and review and
approva of safety controls (safety-class or safety-significant) that would enhance the safety and protection
of the public and workers.
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1.1 BACKGROUND

DOE issued Order 5480.23 (U.S. Department of Energy, 1992) and its guiding standard, DOE-
STD-3009-94 (U.S. Department of Energy, 1994), in 1992 and 1994, respectively, to bring the safety
bases of defense nuclear facilities to an acceptable level consstent with then current commercid nuclear
practices. The requirements and recommendations in these DOE directives are prescriptive and detailed,
and taken primarily from the requirements for safety bases of commercid nuclear reectors.

In 1995, the Defense Nuclear Facilities Safety Board (Board) issued Recommendation 95-2,
Integrated Safety Management, and two technical reports, DNFSB/TECH-5, Fundamental s for
Understanding Standards-Based Safety Management of Department of Energy Defense Nuclear
Facilities (DiNunno, Defense Nuclear Facilities Safety Board, 1995), and DNFSB/TECH-6, Safety
Management and Conduct of Operations at the Department of Energy's Defense Nuclear Facilities
(Kouts and DiNunno, Defense Nuclear Fecilities Safety Board, 1995). These documents were intended to
introduce the concept of Integrated Safety Management (ISM) and to ensure enhanced safety of operations
at defense nuclear facilities through its implementation. In response to Recommendation 95-2, Sgnificant
changes were made to the way contractors implemented safety measures. They were required to prepare
authorization basi's documents that identified the hazards of the work, anayzed those hazards, and identified
the necessary controls. Contractors were also expected to sign Authorization Agreements with DOE that
identified their safety commitments regarding the implementation of specific controls and adherence to the
associated terms and conditions.

In 1998, the Board issued DNFSB/TECH-19, Authorization Agreements for Defense Nuclear
Facilities and Activities (Bamdad, Defense Nuclear Facilities Safety Board, 1998), presenting some
guidance and a suggested approach for the preparation of Authorization Agreements. Guidance provided
in DOE Order 5480.23 (U.S. Department of Energy, 1992) and DOE-STD-3009-94 (U.S. Department of
Energy, 1994) was comprehensive enough to be adequate for the preparation of authorization basis
documents that serve as afoundation for these Authorization Agreements. With the exception of afew
facilities, however, this guidance has not been implemented satisfactorily, for severa reasons:

I Contractors perceive tha the guidance is too prescriptive, and dthough it alows for tailoring
based on three defined criteria, it provides inadequate information on how the tailoring should
be accomplished.

The guidance needs revision to be consstent with the ISM methodology being implemented at
defense nuclear facilities,

The guidance does not provide for contingencies, for expectations regarding potential upgrades,
or for quaification of the existing controls to meet some consistent leve of rdiability for defense
nuclear facilities with Smilar hazards. Instead, the guidance is used to establish the safety of
exiging facilities based on the existing design and operationa boundaries of the facilities.
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DOE and its contractors have executed Authorization Agreements for the mgjority of hazard category 2
defense nuclear facilities. The foundation for these Authorization Agreements is the authorization basesin place
a thetime. The hazard andyses supporting some of these authorization bases, while adequate in the short run,
do not satisfy the expectations for an appropriately taillored safety basis suitable for acomplex operation with a
long remaining operationd lifetime. Some of these authorization basis documents do not describe the current
operationsin the facility, are based on inadequate bounding scenarios, use the evauation guideline (25 rem) asa
criterion for identifying Technical Safety Requirements (TSR), or do not address worker safety. Although these
authorization bases are acceptable for an interim period, appropriate tailoring of DOE’ s requirements would lead
to amore robust andysisin many cases.

1.2 PURPOSE OF THISREPORT

The purpose of this report isto identify aminimum set of expectations for preparation of safety bases of
existing defense nuclear facilities and activities that would demondrate the adequacy of their safe operations.
This report is not intended to generate additiona requirements for preparation of authorization basis documents,
or produce more volumes of documents. On the contrary, this report emphasizes reducing administrative burden
and duplication of the information provided in these documents,

Thereis sgnificant confusion regarding expectations for the safety andysis and SAR for some DOE
fecilities. However, thisis not necessarily the case for the design phase of anew facility. The physicd facility
has not yet been built, so numerous options for control schemes are available for consideration. The question
with regard to preparation of the safety bases for new defense nuclear facilitiesis related to DOE' s expectations
for the amount of safety information to be provided in a Preliminary SAR or Find SAR. DOE Order 5480.23
(U.S. Department of Energy, 1992), its attachment, DOE Order 420.1, Facility Safety (U.S. Department of
Energy, 1995), and its implementation guides provide some guidance on preparation of Prdiminary SARs and
Find SARsfor new fadilities and magor modifications to exigting facilities.

Magor problems arise most commonly when DOE seeks to improve the safety basis for an existing
fadility, in particular when establishing an “interim” safety basis that is more gppropriate for afacility with short
remaining life and may not be suiteble to serve asthe find or long-term safety basis for afacility with long
remaining life. Problems aso occur when judtifying the sefety basis of afacility within the bounds of an existing
design that may not be adequate to provide the assurance needed for long-term operation. Therefore, two
categories of facilities and operations (and associated analyses and reports) require some additiona guidance:
(1) exiging fadllities with ardatively long remaining life and (2) exidting fadilities with ashort remaining life.

This report reviews some of the DOE practices and activities in response to the implementation of 1SM,
examines how these activities may be tied to the safety bases and tailoring of the authorization bases for the
facilities, and proposes an gpproach and the principal € ements to be addressed in authorization bases to make
them consstent with the intent of 1ISM and DOE'’ s expectations. The proposed approach encompasses existing
facilities with both limited and long-term programmatic missons. The report dso documents some of the existing
problemsin identifying TSR level controls that may have been caused by DOE’ s lack of an accepted process or
guidance.
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2. AUTHORIZATION BASES
21 USEOF BASSFORINTERIM OPERATION ASSAFETY BASIS

One of the fundamental purposes of this report isto discuss the need to augment BIO reports with
process hazard andyses. Before addressing that point however, it isimportant to distinguish between BlOs that
are intended to be in effect for an interim period and those that can be designated as find safety basis documents.
The latter case occurs mogt often for facilities that have short remaining operational missons; in such cases, the
BIOs need to be supplemented by process hazard andlyses. The term “interim” for these BIOs should be
replaced by “ short-term,” and the period involved is based on the operationa plans for the facility itsalf.

In contragt, those BIOs that were written as compensatory measures to satisfy minimal expectations until
more gppropriate andyses and documentation were available (e.g., anew SAR) can truly be identified as “interim
. The period that this class of BIOsis expected to cover should be defined by the time required to develop and
approve the upgraded fina safety bass. Thistype of BIO istypicdly generated for exigting facilities that have
Substantia hazards and substantia remaining operationd lifetimes. Prolonged reliance on this class of BIOs (de
facto finad safety analyses), due to delays in developing a suitable replacement, can potentialy expose the public,
and more likely workers, to unandyzed hazards.

Some Bl Os and the analyses that support them are appropriately tailored to satisfy DOE' s expectations
for afind safety basis (particularly for facilities facing deactivation or decommissioning that are near the end of
their programmatic life). On the other hand, some older safety anadyses (prepared mainly in the 1980s) that have
been submitted and approved as BIOs would not provide adequate technical rationde to serve, even temporarily,
as the authorization bass for a hazardous nuclear activity with along remaining mission life.

The hazard andyses supporting the BIOs for nuclear facilities are generally based on areview of the
bounding scenarios identified for event categories. The analyses do not reflect an attempt to prevent or mitigate
accidents with lesser consequences than those of the bounding accident scenarios unless the preventive or
mitigative controls are the same. In addition, BIOs generdly do not attempt to establish defense-in-depth
controls. For example, events are categorized asfires, ills, or explosions, and the bounding scenarios are
assessed quditatively for the identification of facility-level, and in afew cases activity-leve, controls for protection
of the public. Given their intended short-term function, these BIOs generaly are not based on detailed process
hazard analyses that enable the identification of activity-level controls needed for worker protection. Many BIOs
do not include the andlysis of consegquences to workers and collocated workers or the development of associated
controls. Thislimitation of BIOs, combined with delays in developing SARs or expanded safety bases that
include such analyses and resultant controls, suggests that the hazards to workers may not be adequately
assessed.

Appendix A to DOE-STD-3011-94 (U.S. Department of Energy, 1994) provides summary guidance for
the development of BIOs given its intended function to specify expectations for short-lived documents. This has
led to wide variability in the rigor and completeness of the BIOs for facilities across the complex and even within a
particular Ste. Thereisaneed for additional DOE guidance to define what condtitutes an adequate authorization
basis for facilities throughout the complex that continue to rely on a BIO as the cornerstone of their safety basis.
Some exigting BIOs are inadequate regardless of whether they are to serve asinterim or fina authorization basis
documents (L etter, Conway to Glauthier, 1999).
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2.2 FEATURES AND COMPONENTSOF AUTHORIZATION BASES

The authorization basis for afacility is defined in DOE Order 5480.21, Unreviewed Safety Questions
(U.S. Department of Energy, 1991), as “those aspects of the facility design basis and operationd requirements
relied upon by DOE to authorize operation.” The Board considers the authorization basis to be “the composite of
information a contractor must provide in responseto al ES&H (environment, safety and hedlth) requirements
applicable to afacility” (DiNunno, Defense Nuclear Facilities Safety Board, 1995). Thisinformation is used by
DOE asthe bassfor Sgning an Authorization Agreement. The information provided in the authorization basis
should, a aminimum, include identification of the hazards of the work, andysis of those hazards, and identification
of required controls.

The authorization basis of afacility or activity may comprise severa documents. SAR or Basisfor
Operation (BFO), activity-based hazard analys's, site generic safety andysis, TSRs or Operationd Safety
Requirements, fire hazard andyss (FHA), Safety Evauation Report, environmental assessment or impact
satement, and (potentialy) Emergency Hazard Assessment (EHA). In the following paragraphs a brief
description of each of these documents and its relationship with the authorization basis of the facility or activity is
provided.

Safety Analysis Report and Basisfor Operation. These reports document the safety basis of a
facility or operation and demondtrate its adequacy for safe operation, construction, and/or decommissoning
(maintenance and shutdown are considered to be modes of operation). These documents systematicaly identify
the hazards of the work; analyze those hazards, and identify the controls needed to eiminate, prevent, or mitigate
the hazards to protect the public and workers.  Although the content of these documents may vary throughout the
complex, they are referred to interchangeably in this report as they both contain the same type of materidl.

Activity-Based Hazard Analysis. Thisandyssisfocused on the hazards posed by a specific activity.
A sysematic hazard analysis of the activity is performed to complement other safety anadlyses that may have been
done for the facility where the activity will occur. In this context, the activity-based hazard analysis does not
condtitute the authorization basis by itsdf because it may not address externd events and natura phenomena
hazards, interaction with other activities, or hazards associated with the facility itsdf.

Site Generic Safety Analysis. The Management and Operating contractor may determine that it is
more cogt-effective to document the common sections of SARs for severd facilities located at the same Siteina
generic document. Thisanalyss may contain such information as Ste characterization, natural phenomena
hazards, and commitments to Ste safety programs that would otherwise be included in individua SARs or BFOs.
The controls identified in this anadysis should complement those identified in more specific hazard andyses;
therefore, this document should be referenced in the Authorization Agreement for each specific facility or activity.

Technical (or Operational) Safety Requirements. The information provided in these documents
conssts primarily of (1) requirements for passive and active engineered design features of Structures, systems, and
components (SSCs) and their support systems; (2) associated safety, design, or operationa limits; and (3)
adminigrative controls and work practices identified for protection of the public, the workers, and the
environment. A sgnificant number of TSR documents are prepared using DOE guidance
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on format and content without a good understanding of the hierarchy of controls and their specific characterigtics
or interrdationships. Specificaly, the existing defense nuclear facilities rely heavily on their passve design features
(such asfire barriers, tanks, pipes, and vessdls) for preventing harmful consequences in the event of an accident.
These design festures may have specific attributes that are taken credit for and should be preserved to control the
hazards. For example, the thickness and continuity of fire wals should be preserved to prevent fires from
gpreading rapidly, or the thickness and lesk-tightness of tanks should be maintained to confine radioactive
materids. These atributes and their routine surveillance programs should be caled out in the TSRsto ensure
compliance and avoid deterioration. Many of the existing TSR documents lack such information and the
corresponding requirements.

Suggestion: The important attributes of the passive design features that are taken credit

for in the accident analyses should be identified in the TSRs for routine examination and ensuring
that the assumed parameters are controlled throughout the life of the facility. Appendix A of this
report describes the expected contents of a TSR document in more detail, including specific
characteristics of the elements of such a document.

FireHazard Analyss. DOE Order 420.1 (U.S. Department of Energy, 1995) requires that properly
graded FHAs be developed for dl nuclear facilities and facilities that represent unique or Significant safety risks. It
aso requires that the conclusions of the fire hazard analysis be incorporated into the SAR accident analysis, and
integrated into design basis and beyond design basis accident conditions. Some FHASs for defense nuclear
facilities are not completed with enough rigor or detail to dlow effective incorporation into SARs. The results of
the FHAS, to the extent that they address the fire hazards of the facilities, should be considered as part of the
facilities authorization basis, and the associated controls should be considered for incorporation into the TSR
document.

Safety Evaluation Report. The documentsidentified above are prepared by the contractor and
submitted to DOE as the safety bases for the operations or activities whose authorization is requested. The
results of DOE'’ s review of these documents, any independent analyses or justification, any additiond controls or
retrictions on the operations, or further information needed for gpprova of the operations or activities are
documented in a Safety Evaluation Report. This document is part of the authorizetion basis of the activity.

Environmental Assessment or Impact Statement. These documents are prepared in response to the
requirements of the Nationa Environmenta Policy Act of 1969. They contain hazard andyses and estimates of
the potentid health effects of dternatives designed to meet the recommendations of the Council for Environmenta
Qudity. They may aso result in a Mitigation Action Plan that sets forth commitments for mitigating the adverse
environmenta impacts associated with the aternatives. These mitigative measures may be controlsthat are
needed for protection of workers, the public, or the environment. They should, therefore, be considered part of
the authorization basis of the preferred aternative when a Record of Decision is made and construction or
operation of the dternative is authorized.
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Emergency Hazard Assessment. Thisdocument is prepared in response to the requirements of DOE
Order 151.1, Comprehensive Emergency Management System (U.S. Department of Energy, 1995). The
contractor is required to perform a systematic hazard andlysis of al nuclear and non-nuclear facilities
on gte. Theresults of this effort are documented in the EHA to support the definition of emergency planning
zones and to ad in the cdlassification of potential events. The EHA may be more comprehensive in identifying all
the site hazards than any specific facility safety andyss. It may dso make assumptions with regard to the amount
of inventory, the religbility of controls, and the response time for mitigating events that may be needed for ste
safety or considered for incorporation into the Authorization Agreement. The EHA, therefore, should be
reviewed for its potentia to serve as part of the authorization bas's, or the pertinent controls and assumptions of
the EHA should be extracted for incorporation into the Authorization Agreement.

The broader definition of authorization basis by the Board, the composite of information provided in
response to al ES&H requirements, introduces some other documents to the set identified by DOE. These
documents may contain controls for operationd hazards of afacility or activity that are identified to support
Federd (e.g., Environmenta Protection Agency) or State requirements for discharges to the environment, such as
permits required for discharge of radioactive materiasto water and air. DOE and the Management and
Operating contractors for defense nuclear facilities are responsible for acquisition of these permits. In effect, the
documents prepared and provided to State or Federa agencies to acquire the permits (authorizations) are aso
part of the authorization basis of the activity or facility. The controls identified in these documents must also be
implemented and maintained to ensure compliance with the commitments made in the permit requests.
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3. TAILORED AUTHORIZATION BASIS

The most important agpect of developing an authorization basisis the process of identifying the hazards
of the work, analyzing the hazards, and identifying the necessary controls. The nuclear safety information
pertinent to this process is usudly found in the facility or activity safety bass documents (i.e, SAR/BFO, BIO,
and activity-based hazard andyss). For the remainder of the discussion in thisreport, it is assumed that the
BIO or SAR contains the activity-based hazard analysis. An approach is suggested for cases in which this
assumption may not be vaid.

Paragraph 8.a of DOE Order 5480.23 (U.S. Department of Energy, 1992) describes the graded
approach for the leve of analysis. The essence of the requirements is that the level of effort necessary for
preparation of a SAR should be proportionate to three factors:

| The magnitude of the hazards,
1 The complexity of the facility and systems, and
1 The stage or stages of the facility life cycle for which DOE approva is sought.

The discussion in the attachment to the Order eaborates on each of these factors and the grading of the SAR
to accommodate the requirements. In addition, the attachment provides some high-level guidance on how to
determine what the contents of each chapter should be and to what level of detail the information should be
provided. Thisleve of guidance would appear to be appropriate and adequate considering the diversity of
defense nuclear facilities and their life-cycle expectations. However, judging by the number of updated SARs
to date, this approach has not been successful.

The following subsections provide additiona guidance based on the experience of the Board' s saff in
reviewing SARs and BIOs during the past 8 years (Since issuance of the Order), including consideration of
DOE's successful development of 1ISM Systems that are currently being implemented at defense nuclear
facilities. Thisdiscussonis not intended to replace the requirements of the DOE Order or the guidance
provided in its attachment, but merely to organize the contents in accordance with the requirements of an ISV
System. Guidance is dso provided on the contents of SARs and BIOs that reflects current knowledge of the
satus of authorization basis documents for defense nuclear facilities and areas for improvement.

31 EXISTING FACILITIESWITH SHORT REMAINING LIFE

This group of defense nuclear facilities falsinto two categories: those that are performing their
intended mission-related function for ardatively short period of time and are expected to be shut down within
afew years, and those that are generadly no longer used for their origind programmatic misson and arein the
deactivation and decommissioning stage of their life cycle or in a surveillance and maintenance mode & the time
their authorization bases are prepared. Mogt of these facilities are authorized to continue their operations
based on a BIO that is either a compilation of the old limited-scope SARs or a preiminary hazard analys's,
sometimes complemented by a bounding accident analysis. Little additiona insight can be gained from these
documents beyond what was available about a decade ago concerning the bounding risk of the operations.

3-1



These authorization basis documents may identify some controls that would limit the consequences of a st of
bounding scenarios, such aslarge fires, mgor saills, bounding explosions, and criticdity accidents. DOE
approva is sought on the basis of the consequences of the bounding events and the associated risks. These
authorization bases, however, may not identify the defense-in-depth measures or the level of protection
provided for workers conducting specific activities in the facility (because a detailed process hazard andyss
[PrHA] as recommended by DOE may not have been performed) asillustrated in Figure 3-1.

DOE-STD-3009-94 (U.S. Department of Energy, 1994), recommends that, “ references such as
Guidelines for Hazard Evaluation Procedures (1992) provide acceptable guiddines for seecting hazard
evauation techniques.... The techniques used for hazard evaluation can range from smple checklists or What-
If-analyses to systematic parameter examinations such as Hazard and Operability Analyses (HAZOPS)....
Application of agraded approach is based on the judgement and experience of the analysis....” This process,
however, has been recommended for performing hazard analyses in preparation of the SARs meeting Order
5480.23 (U.S. Department of Energy, 1992) requirements. This process has rarely been applied to the
preparation of BIOs even though it is arecommended and acceptable approach by DOE for identification of
hazards and their associated controls.

Since the BIO for thistype of facility is, in many cases, based on older documents, the activities
andyzed are often related to the origina programmatic mission of the facility. At the leve of abounding
andyss, the hazards and accident consequences are relatively independent of the specific activitiesin the
facility, and therefore the origind bounding analyses may il be largely applicable as afacility trangtions from
operations to cleanup and decommissioning. The controls identified for these bounding scenarios, however,
should be examined againg the hazards identified for the new activities to ensure adequacy. At the activity
level, however, the controls needed to harness the hazards presented during the short-lived opertion,
deectivetion, deinventory, and decommissioning can be sgnificantly different from those identified for the
bounding scenarios shown in the BIO. For this reason, these BIOs need to be supplemented by an
appropriately tailored PrHA for each hazardous activity that is intended to be performed during the remaining
life of the facility, but was not adequately andyzed in the BIO. Controls need to be identified that will limit the
consequences to the public and workers to acceptably low vaues for scenarios that are bounded by thosein
the BIO.

Such improvements to facility safety bases are appropriate ISM activities, following the Phase I ISM
verification now being completed across the complex. Since the safety basis may be tailored for each
operation (which may itsdf be a hazardous but short-duration activity), the development and documentation of
the activity-level safety basis are often best handled outside the BIO. The contractor should have dready
identified, as part of its contract with DOE, the requirements for Site safety management programs (e.g.,
radiation protection and criticality safety). The contractor should aso have devel oped some manuals of
practice for implementation of those requirements a the Ste. Implementation of the requirementsin these
manuds is therefore contractualy binding, and they may not need to be specificaly identified and described in
the BIO unless there are deviations from these manuas to be documented. Likewise, it may be appropriate to
expand on some of the requirements to provide necessary details on safety programs relative to a particular
activity. A reasonable dternative to revising the BIO for these reasons would be incorporation of the
deviations in the Authorization Agreement.
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Suggestion: As has been proposed by DOE, the existing authorization
bases (i.e., the BIO), supplemented by PrHAs for activities to be
performed in the facility, may serve as an adequate safety basis for the
operations of these facilities with short remaining operational lifetimes.
The commitment to perform a PrHA for any hazardous activity intended
to be performed and to identify and implement the necessary controls,
along with any other terms and conditions, may be stipulated in the
Authorization Agreement for the facility. This may be accomplished by
amending existing Authorization Agreements for facilities with this type
of BIO as their authorization basis.

3.2 EXISTING FACILITIESWITH LONG REMAINING LIFE

A large number of defense nuclear fadilitiesfdl in this category of facilities that have been built during
the last 50 years and will be supporting defense missons in the foreseegble future. These facilities house
activities that range from processing of nuclear materias and waste, to assembling and disassembling of nuclear
wesgpons, to staging and storing of nuclear wegpons and specid nuclear materids. Thesefacilitiesare
specificaly the focus of the requirementsin DOE Order 5480.23 (U.S. Department of Energy, 1992), which
expects safety analys's upgrades that includes:

1 Addressing indtitutionad and human factorsin addition to relying on safety design and hardware
features.

Defining dearly the technica commitments for the safety envelope of anticipated facility
operations.

Providing the current facility safety bases to support programmeétic decisons,

Keeping the documented safety analyses current and up to date.

Making appropriate use of new safety andyss methods to identify and andyze hazards, aswell
as the controls needed to iminate, prevent, or mitigate those hazards.

Over the lagt eight years DOE contractors have atempted to revise and upgrade their authorization
basis documents. In many casesthis effort has generated volumes of information that have little or no added
safety benefits. The discussonsin this section are focused on the technica contents of authorization basis
documents and how safety can be improved with minimum adminigirative burden and eimination of redundant
or unnecessary activities to prepare them.

The guidance provided in the attachment to the Order and its supporting standard,
DOE-STD-3009-94 (U.S. Department of Energy, 1994), describe in detail DOE’ s expectations and the
methodologies that can help meet those expectations. The intent is to provide an up-to-date safety basis for
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operations at defense nuclear facilities to ensure that the public, the workers, and the environment will be
adequately protected. To that extent, the Order and its implementing guides are consistent with the Board's
Recommendation 95-2. The Order, however, was issued severa years before Recommendation 95-2 and the
advent of ISM. The

ISV System provides a safety basis for the operation of defense nuclear facilities that is more comprehensive
and seamless. DOE Order 5480.23 (U.S. Department of Energy, 1992) was written generically to be
applicable to both new and existing defense nuclear facilities. Although DOE-STD-3009-94 (U.S.
Department of Energy, 1994) was issued to describe in more detail those aspects of the Order that required
additiona guidance for exigting facilities and operations, the standard does not reflect contractors
infragtructure developed from the implementation of 1ISM at their Stes. The following proposes an dterndive
gpproach amed at meeting the requirements of the Order in the context of 1SM and reducing redundancy in
the generation of certain documents required under both methodologies.

DOE-STD-3009-94 (U.S. Department of Energy, 1994) describes in detail the format and content of
SARs based on the requirements of DOE Order 5480.23 (U.S. Department of Energy, 1992). Table 3-1 lists
the 17 specified chapters of a SAR and their correlation with the requirements of the Order. Chapters 6
through 17 describe the safety management programs applicable to the facility. The foreword to DOE-STD-
3009-94 (U.S. Department of Energy, 1994) states that “the programmatic chapters, including Chapters 6-17,
provide a summary description of the key features of the various safety programs as they relate to the facility
being andyzed. These chapters are not meant to be used as the vehicle for the determination of adequacy of
these programs.”  These programs are identified by the standard as being of such significant safety importance
that they must be described in the SAR. Thismay have been arecommended approach and commercid
practice at the time the directives were published; with the emergence of 1ISM and itsimplementation at
defense nuclear facilities, however, the standard’ s approach may need to be revisited.
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Table 3-1. Comparison Requirementsin DOE Order 5480.23 with
Con