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The Honorable John T. Conway

Chairman

Defense Nuclear Facnlltles Safety Board

625 Indiana Avenue, NW

Suite 700 :

Washington, D.C. 20004 ‘ \

Dear Mr. Chairman:

Consistent with the'Department s implementation plan (IP) for the Defense Nuclear
Facilities Safety Board (DNFSB) Recommendation 98-2, the followmg provides an
update on deliverables.

1. Deliverables 5.1.3 and 5.2.1, #2 — Issue TBP-901. Technical Business Practice
(TBP)-901, Integrated Safety Process for Nuclear Weapons Operations and
Facilities, 1ssue A, was formally issued through the Sandia National Laboratory
system by IER20001033 on February 7, 2000 (enclosure #1). The Department has
completed the actions associated with commitments 5.1. 3 and 5 2.1.

2. Deliverable 5.1.4 — Project plans and schedules. The integrated weapons activity
plan (IWAP), Issue F was approved by the Department on February 7, 2000. The
IWAP includes resource-loaded schedules and project plans for each of the weapon
systems. The Department requested Mason and Hanger Corporation (MHC) to
provide a Pantex Safety Analysis Report Development and Implementation Plan by
July 3, 2000 (enclosure #2). Until such time the plan is developed and integrated
into the IWAP, the Department does not consider commitment 5.1.4 complete.

3. Deliverable 5.2.2 — Modify associated plant documents to meet the new TBP-901
standards. MHC provided an impact analysis of the new TBP and concluded no .

cost or programmatic impact (enclosure #3). MHC will submit an administrative
change to the Management Integration and Control (MIC) Standards and
Requirements Identification Document (S/RID) to reflect TBP-901 supercedes
Interagency Engineering Procedure (EP) 401110, Integrated Safety Process for
Assembly and Disassembly of Nuclear Weapons. This change will be processed in
conjunction with other changes to the MIC S/RID that are required to close issues
from the Pantex Plant Phase | integrated safety management system verification
(ISMSV) review. Since TBP-901 is fully implemented by MHC, the Department has
completed the actions associated with commitment 5.2.2. '
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4.

Deliverable 5.2.3, #2 — Implement process improvements. Any remaining corrective
actions stemming from the assessment of Pantex practices for tooling design,
tooling procurement and procedure development are scheduled for completion by
July 2000. The Department will provide an update on the remaining actions in the
next status report. .

. Deliverable 5.3.1, #3 — Complete actions from the Authorization Basis (AB) task

force. MHC completed development of the Pantex Plant Integrated Safety
Management Authorization Basis Manual (MNL-254543), Revision 1, on February
21, 2000 (enclosure #4). The Department has additional comments requiring
resolution, but considers the manual sufficient for initial use. The Department will
provide an update on the remaining actions stemming from the AB task force in the
next status report.

Deliverable 5.3.2, #3 — Combine requirements in one manual. The Department
issued Albuquerque Operations Office (AL) Supplemental Directive 56XB,
Development and Production (D&P) Manual, Chapter 11.7, Nuclear Explosive
Operations Change Control Process in June 1999. Chapter 11.7 provides
requirements and guidance on how the unreviewed safety question (USQ) and
nuclear explosive safety change control processes are integrated. The Department
provided a copy to the DNFSB by letter on June 30, 1999. Since D&P Manual
Chapter 11.7 combined the requirements into a single document, the Department
has completed the actions associated with commitment 5.3.2

Commitment 5.3.3 — Assess effectiveness of review process for proposed
authorization basis documents. The Office of Oversight, Environment, Safety and
Health (EH-2) is conducting an authorization basis evaluation specific to the Pantex
Plant. The review is a follow-up evaluation by the Office of Environment, Safety and
Health stemming from “opportunities for improvement” identified during an earlier
review (Independent Oversight Evaluation of Headquarters and Albuquerque
Operations Office Management of Environment, Safety, And Health Programs at the
Pantex Plant, October 1996). In light of the extent and scope of the EH-2
evaluation, and the earlier assessment performed by the Office of Defense
Programs in April 1999, the Department does not consider further evaluations of the
authorization basis review process warranted. The Department will address this
issue through the impending revision to the IP for Recommendation 98-2.

Deliverables: 5.4.2, #3; 5.4.3, #2; 5.5.1, #4; and, 5.5.2, #2 — Revise and issue DOE
Order 452.2 and DOE-STD-3015. Department personnel are currently working with
DNFSB staff to resolve remaining comments on both the order and the associated
standard. The Department will address the schedule for completion of these
deliverables through the impending revision to the 1P for Recommendation 98-2.
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9. Deliverable 5.6.1, #2 — ISMSV Phase | Review Report. The Department completed
an ISMSV Phase | review of the Pantex Plant on April 13, 2000 (enclosure #5). The
Department anticipates approval of the MHC ISM system description in early May,
pending satisfactory closure of the issues identified as a prerequisite. This will
complete all of the actions under commitment 5.6.1.

10.Commitment 5.6.2 — Develop a pian for and conduct an ISMSV Phase |l Review.
An ISMSV Phase |l Review for Pantex Plant will be conducted prior to September
2000 per the Secretary’s commitment. The review will be conducted after
completion of the required Phase | Corrective Actions Plans and declaration of
readiness by the contractor. :

11.Deliverable 5.6.3, #1 — Critical Safety Systems Manual (CSSM) conversion to
Technical Safety Requirements (TSR). On June 3, 1999, the Department
transmitted a copy of the approved TSR to the DNFSB. The TSR were
subsequently revised and the most recent version is included as enclosure #6. On
March 13, 2000, MHC submitted a declaration of readiness to operate in

" accordance with the Master Authorization Agreement for the Pantex Plant. The

declaration of readiness and change to the Master AA reflected implementation of
the TSR (enclosure #7). The Department has completed the actions associated with
deliverable 5.6.3, #1.

12.Deliverable 5.6.3, #2 — Approved Basis for Interim Operation (BIO) and TSR
upgrade for lightning hazards. The Department approved the Lightning BIO on April
17, 2000 (enclosure #8). The TSR stemming from the Lightning BIO will be fully
implemented by May 11, 2000. The Department has completed the actions
associated with deliverable 5.6.3, #2.

13. Deliverable 5.6.3, #3 — Approved BIO and TSR upgrade for transportation hazards.
The Department has increased the scope of the transportation module of BIO to
include partial weapon configurations. As an interim compensatory measure, the
Department incorporated administrative controls on nuclear material storage,
handling, shipping, and ramp traffic in the TSR (sections 5.6.8 and 5.6.22). The
revised date for completion of the transportation BIO and associated TSR is August
2000. The Department will address the schedule for completion of this deliverable
through the impending revision to the IP for Recommendation 98-2.

14.Deliverable 5.6.4, #1 — Re-authorization of the existing VW88 process in accordance
with the tasks and schedule identified in the IWAP. MHC has resubmitted the W88
HAR and activity based control document (ABCD) for Department approval. The
Department will address the schedule for completion of this deliverable through the
impending revision to the IP for Recommendation 98-2.
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15.Commitments 5.8.1 and 5.8.2 — Complete strength, weaknesses, opportunity, and

threat analysis for project management skills. Prepare a long-term project
management personnel plan. Strengthen skills and experience level of Pantex team
leads. The majority of deliverables and actions under these commitments are
complete. The Department will provide an update on the remaining actions in the
next status report. '

16. Commitment 5.8.4 — Staff authorization basis review positions at AAO and AL.

Complete qualification of individuals with the authority to approve authorization basis
documents. Qualification standards are established for all AL personnel involved in
the review and approval of AB documents. The Department has increased the staff
of the AAO to review AB documents. The personnel have achieved varying levels
of qualification, dependent upon the amount of time in such positions. AL tracks
qualification in accordance with the requirements of DOE Order 360.1. In light of

these actions, the Department considers commitment 5.8.4 complete.

If you have any questions, please contact me at (505) 845-6050 or Karen Boardman at

(505) 845-6045.

Enclosures

cc w/enclosures:

Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW
Suite 700
Washington, DC 20004
Attn: J. McConnell, DNFSB Staff
Ann: W. Andrews, DNFSB Staff

M. Whitaker, S-1.3, HQ

D. Beck, DP-20, HQ

D. Glenn, AAO

KRG,

R. E. Glass
Manager
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ACRONYM AND INITIALISM LIST

ABCD Activity Based Control Document

ALARA .............. As Low As Reasonably Achievable

CHA ... Conceptual Hazard Analysis

D&il.................... Disassembly and Inspection

D&P Manual...... Development and Production Manual

DA Design Agency

DOE.............. .... Department of Energy

HAR ....ccoces Hazard Analysis Report

HATT ... Hazard Assessment Task Team

HE................ .... High Explosive

INRAD............... Intrinsic Radiation Report

ISP e Iintegrated Safety Process

NEOP........coee. Nuclear Explosive Operating Procedure

PAP.....ccies Personnel Assurance Program

PT o Project Team

PTL oo Project Team Leader

PVT .o Positive Verification Tryout

PX. i Pantex _ :

SIP..ins Stockpile Improvement Program

SMT . Standing Management Team

TBP..oen. Technical Business Practice

LI Task Team o

USQ..ocoviinn Unresolved Safety Question

WR....ooooiinne War Reserve

WSS Weapon Safety Specification
PREFACE

This Interagency Technical Business Practice (TBP) reflects the requirements of the

integrated Safety Process (ISP) as defined by DOE in Chapter 11.3 of the

Development and Production Manual. The objective of ISP is to systematically
integrate safety into management and work practices at all levels. ISP is designed to
integrate the identification, analysis and control of hazards and to provide feedback for
continuous improvement in work definition, planning and safe performance of work.

ISP applies the following development principles to the key elements of the operating
environment, namely, a) weapons status; b) operating procedures; c) layout, tooling

and equipment; d) operating facilities; and, e) personnel.
Develop, utilize and maintain an integrated safety basis that includes:

Safety through Design
+ Efficient, Comprehensive and Adaptable Process
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o Clear Roles and Responsibilities

¢ Competence Commensurate with Responsibilities

¢ Balanced Priorities

* Identification of Standards and Requirements

e Hazards Controls Tailored to Work Being Performed
» Line Management Responsibility for Safety ‘

1.1

1.2

POLICY

The Department of Energy (DOE) requires a formal process to ensure that only
efficient, effective, and safe nuclear weapon assembly, disassembly, associated
testing operations, and facility upgrades/modifications are employed. DOE requires
these activities to be based on comprehensive safety basis documentation and
analysis. An acceptable process will:

1. Address established, verifiable “Safety Criteria”. Safety Criteria topics include, but
are not limited to, nuclear explosive safety, occupational safety (i.e., radiation

protection, hazardous material protection, and industrial hazards protection) and
environmental protection.

2. Ensure a complete integration of weapon, personnel, operating procedure,
operating facility, equipment and layout, tooling and safety basis to form a safe,
efficient, and effective operating environment.

- 3. Ensure that the safety basis and documentation are comprehensive resulting in

complete integration between facility and operations analysis.

4. Be jointly developed and concurred in by the responsible Design Agencies and
Pantex.

5. Be subjected to formal hazard assessments concurrent with process development
and result in a final Hazard Analysis Report.

Purpose

This TBP describes the DOE Complex's preferred process for conducting weapons
assembly, disassembly, and associated testing operations, as well as facility
upgrades/modifications in which these operations take place. The TBP should be used
as GUIDANCE to plan programs that develop weapons processes and for facility
upgrades and modifications. It is expected that the Project Team will exercise
JUDGMENT in determining how to apply the TBP to best complete the project, while
satisfying the intent of the TBP - to develop robust processes for which the safety
implications, for both the process and facility, have been considered from the
beginning. The objective of each project must be to develop verifiable safety criteria
and assembly/disassembly processes that enable operations to be completed safely
and predictably. '

Scope

‘This TBP applies to nuclear weapon assembly, disassembly, associated testing

operations and repair performed at the Pantex Plant. These operations include, but
are not limited to, those performed during new production, stockpile improvement
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programs (SIP), disassembly and inspection (D&l) and selected testing for
surveillance, builds, rebuilds, and dismantiement activities. This TBP also applies to
facility upgrades and modifications.

Summary of TBP Content by Section

Section 2 is an overview of the ISP. Section 3 describes the documentation generated
during each of the five phases. Section 4 describes the individual, networked steps in
each of the six phases. Section 5 defines the general safety criteria. Section 6
references where guidance for hazard assessment can be obtained. Section 7 lists
references. Appendix A is a safety checklist that provides information to aid in the
project development. Appendix B is an example of a form used to document a
deliverable’s compliance with the established safety criteria.

INTEGRATED SAFETY PROCESS

Process Phases and Milestones

The ISP consists of five contiguous phases, five milestones, and muiltiple,
interdependent, networked steps. 1t identifies safety criteria that are keyed to the
expected process deliverables. It employs Hazard Analyses concurrently with process
development.

The ISP requires the establishment of a Project Team (PT) to create an approved plan
for, and implement the activities required to meet the objectives for, the program as set
forth in the DOE/AL Tasking Letter.

The ISP requires the PT and appropriate Task Teams (TTs), created by the PT
Leader, to evaluate the process deliverables so as to positively verify that all of the
relevant requirements for the authorization agreement are adequately addressed and
documented. It also requires the PT to systematically document all design decisions
related to safety and the results of all evaluations, including Hazard Analyses.

As a close-out activity to the Task Direction and Planning, Concept Development,
Preliminary Development, Implementation & Verification Phase, and Authorization
Phase, the PT shall conduct the Milestone Reviews. If the development and
evaluation processes are executed correctly, the desired outcome of the reviews is to
confirm the process rather than discover problems. Teamwork between the DOE,
Design Agencies, and Pantex is essential to the implementation of the ISP. The
developed process, for each weapon-speuf c appllcatlon will ultimately support the
readiness of the entire operation.

The conduct of operations and/or facility upgrade or modification projects, using the
ISP approach, follows the management structure described in Chapter 11.3 of the
Development and Production Manual. Figure 1 is a graphical depiction of the ISP
process.
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FIGURE 1 - INTEGRATED SAFETY PROCESS

2.2 Process Steps

The ISP consists of multiple, interdependent steps. The process phases are
described in the D&P Manual, Chapter 11.3, Section 6.0. The interdependencies are
illustrated in Figure 1 by the horizontal and vertical lines that network the process
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steps. The figure emphasizes the need for properly sequenced interaction between
activities to assure timely delivery of fully coordinated and optimized deliverables.
Although not depicted in the process flow of Figure 1, the ISP requires the use of
positive verification steps to ensure that the established safety criteria are addressed.
Each process step is directly affected by predecessor and successor steps and
indirectly affected by steps running in paraltel. The PT and TTs must be aware, to the
fullest extent possible, of all predecessor, successor, and parallel steps.

The following example illustrates the interactive and interdependent nature of the
process steps. Personnel are trained to use the tooling and equipment, execute the
instructions in the operating procedure, understand the capabilities of the facility,
including the facility safety basis, and understand the weapon’s safety attributes and

" hazards. Atthe same time, the tooling and equipment are to be compatible with the

capabilities of the facility and personnel, the interfaces of the weapon, and the process
flow in the operating procedure.

Project and Task Teams

The PT consists of representatives from DOE-AL, the cognizant design agencies and
Pantex. The PT Leader is accountable to the Pantex contractor management for the
success of the program. The Pantex contractor management has the authority and
ability to determine the management approach most likely to achieve success. The
DOE PT member's role is to convey DOE requirements and monitor progress of the
PT, but not to direct the work of the PT. The design agencies PT members provide
service to the PT Leader. ‘

The PT Leader may establish and employ TTs (a group of subject matter experts) from
appropriate agencies to concurrently engineer ISP deliverabies, concurrently qualify
the deliverables, and concurrently perform hazards analyses on the deliverables. TT
demographics may be comprised of a varying mix of participants who are full-time or
part-time members or advisors who are technical resources working with the members
on an as needed basis, or observers, who are those having approval or judicial
responsibilities that require total objectivity and maintain independence from any stake
in the design options. TT participants represent multiple disciplines and are selected
by the PT members to address the safety-critical issues. Whenever practical the TTs
share participants across other TTs to enable continuity throughout the whole project.
The TTs, including the HATT, do not work independently of the PT. With respect to
required roles (i.e., member, advisor, or observer) and discipline/expertise, the make
up of each TT shall be documented in the project plan. Task Teams report to the PT
Leader. Figure 1 illustrates possible TT functions and responsibilities for each phase
of the process. '

Process Deliverables

The principal process deliverables are the Weapon Safety Specification, Project Plan,
Personnel Plan, Trainer Definition/Requirements, Operating Procedure, Operating
Facility Readiness, Equipment & Facility Layout, Tooling, Hazard Assessment, and
control basis traceability documentation. References to formal documentation
associated with each of these deliverables is contained in information modules. See
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Figure 2, Operating Procedure Structure, for a description of the modules. The PT has

‘the responsibility to establish the traceability of controls to their associated basis.

Activity Based Control Documents

The PT is responsible for preparing the ABCD. ABCD describes the integrated set of
controls resuiting from combining the facility controls with those controls required for a
particular nuclear explosive activity or operation. The ABCD allows the set of controls
applicable to an operation to be defined. it is used to combine the appropriate
"common" controls (i.e., those that are common to the set of operations that might be
performed in a given facility) with the appropriate "unique" controls (i.e., those that are
specific to a given operation or set of operation). The two are integrated to describe
the set of controls necessary to maintain safety in the operation. The documentation
of the controls will be done in the ABCD to facilitate change control and configuration
management. The ABCD is not intended to replace the documents that analyze and
derive the controls (e.g., BIO/TSR, HAR/NESR) rather to point and reference to these
documents to form a complete (integrated) authorization basis for an operation.

For each hazard scenario relevant to each activity identified in the nuclear explosive-
specific hazards analysis, the key controls are identified and recorded in the ABCD.
The controls for each activity (and each accident scenario) must be relevant, available,
and sufficient to prevent or mitigate accident consequences.

Each primary control will be supported by a safety basis statement, and, if applicable,
by action statements, mode applicability, and surveillances. In addition, the flow-down
of each control, relevant to an activity, to the shop floor must be demonstrated by
linkage to the appropriate Plant document (Directive, Standard, Operating Procedure,
tooling drawing, etc.). The controls themselves, and the documents that provide the
linkage to the shop floor, are configuration controlled through the Unreviewed Safety
Question (USQ) Process.
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3. PROCESS DOCUMENTATION

When implementing the ISP, the documents listed in Table 1 will be generated. The
documents shall be complete, identifiable, and shall be appropriately stamped, signed
and dated by authorized personnel, or otherwise authenticated. The table lists by
phase each document that may be generated. The PT is responsible for retaining and
maintaining the documentation listed in Table 1.

TABLE 1 - INTEGRATED SAFETY PROCESS DOCUMENTATION

[__PHASE ] DOCUMENT |

Task Direction and Tasking Letter
Planning Phase Schedule
Tasking Letter Responses
Project Plan
Conceptual Hazard Analysis Plan
ldentification of Appropriate Facilities and Resources
Milestone 0 Review Documentation
Planning Meeting Minutes
: SMT Acknowledgment
Concept Weapon Safety Specification
Development o Criticality Report
Phase ' o Intrinsic Radiation Report
o Use-Control Report
o Baseline Process Flow
Set of Safety Criteria is complete
High Fidelity Trainer Requirements
Complete Conceptual Hazard Analysis of Existing Process
Modify/Develop operating procedures, tooling, electrical
testers, hazard analysis, facility selection, equipment and
layout
e Operate within approved authorization basis (SAR/BIO/TSR
combined with HAR/ABCD)
e Updated Project Plan .
« Milestone 1 Review Documentation

| o SMT Acknowledgment
Preliminary ¢ Preliminary Process Hazard Analysis Report
Development e Baseline Operating Procedure
Phase e Detailed and lllustrated Process Flow

e - Weapon-Specific Personnel Requirements

e Personnel Selection, Training, and Qualification Plan
e Personnel Trainer Requirements

Equipment Design and Qualification

Tooling Design and Qualification

Layout Design and Qualification

Operating Facility Design and Qualification

Preliminary ABCD -

Updated Project Plan

Milestone 2 Review Documentation

SMT Acknowledgment
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Implementation & | « Final Hazard Analysis Report
Verification Phase |« Draft Operating Procedure

' o Pre-Operation Checklist
Nuclear Explosive Operating Procedure

Module 1 - Facility Maintenance & Control Procedures

Module 2 - Personnel Training, Qualification, & Control-
Module 3 - Nuclear Explosive & Component Information
Guide

o Module 4 - Tooling & Equipment Control Guide

I o Module 5 - Mlscellaneous information

0 00O

ABCD

Final Operating Procedure Validated through PVT
Scope of Review Team Activities

Operations Personnel are Trained and Qualified
Updated Project Plan

Milestone 3 Review Documentation

SMT Acknowledgment

Authorization SMT Accepts Changes Made by Review Team or Accepts PT
Phase Rationale for Disagreement with Review Teams
. ¢ SMT Members Concur with AL Manager Certifications |

4.1
4.11

412

PROCESS STEPS

The following paragraphs describe the networked, detéiled ISP process steps (i.e.,
steps, activities, or completion). Refer to Figure 1 for a graphlcal illustration of the
process.

Task Direction and Planning

Establish Customer Requirements

During the Task Direction and Planning Phase WPD forwards to the Desngn Agencies
(DA) and Pantex Plant a draft weapon-specific tasking letter, which specifies the
applicable requirements and schedule. The tasking letter calls for assignment of DA
and Pantex representation for the task. Each agency verifies their availability of the
manpower, resource, and technological capabilities needed to satisfy the WPD
request and documents this information in a response letter. DA's and Pantex Plant
must also notify WPD if the new task will impact any existing schedule. It is

" understood that the DAs and PX cannot identify all schedule impacts until the full

scope of the project is ascertained. WPD finalizes the coordinated requirements by
revising and reissuing the tasking letter as necessary and, when appllcable by
changing and reissuing the PCD. .

Establish Project: Team and Define Project Scope

During the Task Direction and Planning phase, PX convenes a planning meeting with
PT representatives from the appropriate agencies (e.g., DAs, DOE, etc...) and PX. PX
management assigns a Project Team Leader (PTL) from Pantex, and defines the
project scope. Results from the planning meeting shall be formally documented in
meeting minutes and retained by the PT. The PT is responsible for establishing a
realistic project plan, project scope, identifying project tasks, establishing necessary
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task teams, periodically reviewing progress of all task teams, including the HATT, and
ensuring that the safety criteria specified in this document are addressed.

Establish Project Plan and Task Teams

The PT establishes a project plan. The project plan is written to formalize the PT’s
description, the TT's descriptions, their roles and responsibilities, the scope of the
project, identifies appropriate facilities and resources for the tasks to be performed,
baseline process flow, safety criteria and identifies project tasks. It recapitulates
requirements defined in'the tasking letter and any schedule requirements, and defines
the approach for executing the process steps in the Task Direction and Planning,
Concept Development, Preliminary Development, Implementation and Verification,
and Authorization phases. The project plan includes project goals, objectives, and
timelines with milestones. ltis a living document with confi guratnon control appl:ed to
each document version. :

The PT establishes and employs the TTs necessary to develop, implement, review
and verify the following throughout the subsequent phases: 1) the Weapon Safety
Specification and the applicable safety criteria, 2) an operating procedure, 3)
personnel requirements, 4) an operating facility and its safety basis documentation, 5)
equipment and layout 6) trainer definition/requirements, 7) tooling, and 8) a Hazard
Analysis Report (HAR).

Conceptual Hazard Analysis Plan

Prepare a Conceptual Hazard Analysis (CHA) Plan to be implemented in the Concept
Development Phase after receiving SMT approval at Milestone O.

Mileétone 0, Project Plan Approval .

As a post-Task Direction and Planning Phase requirement and a prerequisite to
commencing the Concept Development Phase, a Milestone 0 Review shall be
conducted by the PT for the SMT review. The PT is responsible for facilitating the
appropriate presentations, meeting logistics, and associated action items. This
milestone review may be a teleconference or an e-mail dlscussmn instead of an actual
meeting.

The purpose of the Milestone 0 Review is to formally start the ISP for the specific
weapon system operation and/or facility upgrades/modlf ications. Items that are to be
discussed include:

e Tasking letter and responses

e Resource recjuirements

e |dentification of Appropriate Facilities

e Schedule, resources (loaded for tooling, equipment, TT, facility upgrade, etc...)
* Project Plan

- ® Conceptual Hazard Analysis Plan

e Path forward
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At the conclusion of Milestone 0, it is incumbent on the SMT to raise any issues they
have identified (logistics, schedule, resources, and etc..) and assign action items to
their respective organizations. The SMT is responsible for formalizing their action
items/issues and supplying them to the PT within the time period that was mutually
agreed upon by the SMT and PT. The PT is responsible for resolving the SMT action
items/issues and presenting the resolution to the SMT within the time period that was
mutually agreed upon by the SMT and PT.

All results, including decisions pertaining to the aforementioned shall be reviewed,
concurred to, and formally documented. The documents shall be complete,
identifiable, and shall be appropriately stamped, signed and dated by the authorized
personnel, or otherwise authenticated.

Concept Development

Review and Update Weapon Safety Specification

The Weapon Design TT, consisting of cognizant design agency (LLNL and SNL/CA or
LANL and SNL/NM) representatives, reviews and updates the WSS with Pantex input.
The WSS is an evolving document that is required to identify and describe the
hazardous materials/components in the weapon system and the designed safety
and/or Use-Control features. It should describe the vulnerabilities of the hazards,
safety features, and Use-Control features; this should include changes of vulnerability
levels as the configuration of the weapon changes during processing. Information
sources are the design drawings, Baseline Process Flow, Weapons Development
Reports, Archiving Data, Use-Control Reports, Significant Finding Investigation
reports, and URs from the stockpile surveillance and evaluation program, Criticality

.Report, and Intrinsic Radiation Report. Topics include, but are not limited to, process-

sensitive operations, nuclear criticality, use-control features, and radiation dose levels.
The WSS must be used as the basis for subsequent decisions within the Concept
Development, Preliminary Development, Implementation and Verification, and
Authorization phases. The WSS is a part of the safety basis authorization documents.
See SS458969 (reference) for a sample WSS.

Criticality Report
The criticality report is prepared by the physics design agencies and describes

credible assembly/disassembly conditions and controls to prevent a nuclear criticality
incident.

Intrinsic Radiation (INRAD) Report

The INRAD report is prepared by the physics design agencies. The report defines the
radiation dose equivalent fields generated by the radioactive components during
various levels of weapon assembly/disassembly.

Use-Control Report

The Use-Control Report is prepared by the Design Agencies as part of the Final
Weapon Development Report. The report summarizes the use-control features of the
warhead or bomb consistent with appllcable guidelines concerning dissemination of
use-control information.
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4.2.1.4 Prepare Baseline Process Flow

422

423

424

The Baseline Process Flow allows for the preliminary identification of safety critical
steps related to the weapon. The Baseline Process Flow is not a step-by-step
assembly/disassembly sequence. The Baseline Process Flow identifies design
reasons for the order of assembly/disassembly steps. It also identifies changes in
weapon safety status that occur during assembly/disassembly. The Baseline Process
Flow enables development of the operating procedure, operating facility, equipment
and layout, tooling, and hazard assessment concepts during the Preliminary
Development Phase. It should include any safety issues related to the weapon
assembly/disassembly configurations and associated testing sequence of the intended
process identifying the hazards but excluding any specific Pantex or DA tooling (e.g.,
work stands, lifting fixtures and/or vacuum fixtures). Specific vulnerabilities should be
identified. A Detailed Process Flow is prepared during the Preliminary Development
Phase, see Section 4.3.2.

Identify and Document Applicable Safety Criteria

The Project Team in conjunction with the other task teams shall review the safety
criteria defined in Section 5 of this document and also refer to Appendix A for related
safety checklist guidance information. Safety criteria identified as not applicable to the
project shall be documented as such; additional safety criteria may be added as
deemed necessary. The applicable safety criteria shall be listed in the Project Plan
and become quality requirements to be addressed by the appropriate task teams.
Each task team should approach their task with the following in mind: the safety
criteria should be documented with a description of the weapon-specific criteria; how
the criteria are to be addressed; and a description of the metric that will be used to
confirm that the criteria are satisfied. Decisions involving trade-offs in safety-critical
issues shall be documented and evaluated by the hazard assessment.

Identify and Décument Trainer Requirements

The Weapon Design Task Team identifies the requirements of the war reserve (WR)
weapon configuration that must be replicated or simulated in the trainer(s). The
defined requirements will assure that the trainers are correctly configured to simulate
the WR interfaces and responses (e.g., mass properties, electrical functions, tooling
engagement, etc.), will support the process development, and will assure the safety of
the process prior to performing the operations on WR units. Demonstration that all
electrical tests are reproducible on the trainer is desirable. Due to the various
interfaces and responses, multiple trainers may be required to support-the activities
during the Implementation & Verification Phase and the Authorization Phase.
Ultimately, the PT and WPD are responsible for ensuring the availability of the high
fidelity trainers.

Assessment of Process

If there is an existing process, the PT along with appropriate TT members will walk-
down the existing process using the existing procedures and assess the process
against their developed weapon specific safety criteria and against existing facility
safety documents. The proposed operation will be within the DOE approved
authorization basis (SAR/BIO/TSR combined with HAR/ABCD) or there is an
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appropriate and achievable plan for obtaining the needed changes to the facility
authorization basis.

If this is a new process, procedures will need to be developed. The procedures must

- be consistent with weapon specific safety criteria and any existing facility safety

documents. A HAR/ABCD will be needed if it doesn't already exist.

Complete Conceptual Hazard Analysis of Process

The HATT evaluates the weapon design, the Baseline Process Flow, and the
operating facilities and, based on these evaluations, formulates an analysis plan and
identifies the techniques they expect to use in the hazard analysis. The team seeks
out weapon requirements data, operational requirements data, facility safety
documents, and. subject matter experts. The task team identifies and communicates
requirements for walk through and video taping sessions. Other information sources
for the HATT include the Project Plan, the PT, other TTs, the WSS and, Section 6.0 of
this document. The output from this step will influence all task teams participating in
the Preliminary Development Phase, as well as the scope of the-Preliminary and Final
Hazard Analysis Reports.

The HATT will participate concurrently with the PT assessment and perform a CHA on
the existing or proposed process. The PT assessment along with CHA will form the

technical basis on how to transition the process through the subsequent phases of the
ISP (reference Figure 1). '

Modify/Develop Operating Procedure Concepts

The PT or PT sponsored Operating Procedure TT identifies, exchanges, and captures
the ideas and strategies to which the operating procedure will be developed. Source
information includes PT input, the project plan requirements, input from the other TTs,
the WSS, the Baseline Process Flow, and the Paragraph 5.3 Safety Criteria. As
shown in Figure 1, the output from this step will drive development of the Detailed
Process Flow, development of the Baseline Operating Procedure, and influence
content of the PHA.

Modify/Develop Operating Facility Concepts

The PT or PT sponsored Operating Facility TT identifies the needed facility (or
facilities), the expected facility modifications for the specific weapon system, and .
expected modifications to the facility safety basis documentation and analysis. Source
information includes PT input, the Project Plan requirements, input from.the other task
teams, the WSS, the Safety Criteria listed in Section 5.4 of this document, and existing

~ facility safety documents. As shown in Figure 1, the output from this step will drive
-development of the facility requirements, and influence content of the PHA.

Modify/Develop Equipment and Layout Concepts

The PT or PT sponsored Equipment and Layout TT identifies, exchanges, and
captures the ideas and strategies to which the equipment will be selected, and the
tooling and equipment will be laid out. Source information includes PT input, the
Project Plan requirements, input from other TTs, the WSS, and the Safety Criteria
listed in Section 5.5 of this document. The output from this step will drive development
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of the equipment selection requirements, development of the layout requirements for a
dedicated facility, and influence content of the PHA.

Modify/Develop Electrical Tester Concepts

~ The PT or PT sponsored Electrical Tester TT identifies, exchanges, and captures the

ideas and strategies to which the testers will be developed. By definition, electrical
testers are considered equipment, which fall under the jurisdiction of the Equipment
and Layout TT. Itis recognized however, that due to the unique expertise required for
electrical tester design and development that a separate task team may need to be
formed to address electrical testers. Source information includes PT input, the Project
Plan requirements, input from the other task teams, the WSS, the Safety Criteria listed
in Section 5.5 of this document, and the Appendix A Safety Checklist. The design,
fabrication, and approval process for electrical testers may occur independent of
specific weapon system SS-21 integration. Therefore, the scope of the Electrical
Tester TT when dealing with existing processes is to evaluate the existing testers in
relation to the weapon specific safety criteria and concentrate on the tester/nuclear
explosive interface issues. The output from this step will drive development of the
electrical tester requirements, and influence content of the PHA.

4.2.10 Modify/Develop Tooling Concepts

The PT or PT sponsored Tooling TT identifies, exchanges, and captures the ideas and
strategies to which the tooling will be developed. Source information includes PT
input, the Project Plan requirements, input from the other task teams, the WSS, tooling
from other weapon programs and the Safety Criteria described in Section 5.6 of this
document. The Production Manager, Program Engineer and PT will determine the
number of copies of tooling required. The output from this step will drive development
of the tooling design requirements, and influence content of the PHA. See Reference
3 for generic tooling information and the D&P Manual, Chapter 11.3, Section 5.8 for
additional information.

4.2.11 Milestone 1, Acceptance of Conceptual Approach

As a post-Concept Development Phase requirement and a prerequisite to
commencing the Preliminary Development Phase, a Milestone 1 Review shall be
conducted. The PT is responsible for facilitating the appropriate presentations,
meeting logistics, and associated action items. The meeting shall be attended by the
PT, appropriate TT Leaders and the SMT.

The purpose of the Milestone 1 Review is to address the process development status,
schedule status, trade-off issues conceming Safety Criteria, resources, facility safety
issues and to confirm, that for this phase, the networked steps have been adequately
executed, all Safety Criteria have been adequately addressed, and the operation is
within the existing facility safety basis. The following presentations are required along
with their corresponding documentation:

e Safety Criteria (Describe what existing criteria is applicable, any additional
identified criteria, how the concepts satisfy the criteria and any exceptions)

® Weapon Safety Specification
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e Baseline Process Flow (identifying proposed facilities, major processes, and safety
critical operations)

e Tooling / Equipment concepts - Assembly/Dnsassemny (Sketches depicting the
process and weapon/tooling interface)

¢ High Fidelity Trainer Requirements

e (Critical Path Schedule

e Estimated Resources required to meet schedule
e Conceptual Hazard Analysis

'» Existing Facility Safety Basis

e Latest Issue of the PT's Project Plan (Formal presentation not required)

At the conclusion of Milestone 1, it is incumbent on the SMT to raise any issues they
have identified (applicability/adequacy of safety criteria and/or facility safety basis,
logistics, schedule, resources, etc.) and-assign action items to the PT or their

‘respective organizations. The SMT is responsible for formalizing their action

items/issues and supplying them to the PT within the time period that was mutually
agreed upon by the SMT and PT. The PT is responsible for resolving the SMT action
items/issues and presenting the resolution to the SMT within the time period that was
mutually agreed upon by the SMT and PT.

All results, including decisions pertaining to the aforementioned shall be reviewed,
concurred to, and formally documented. The documents shall be complete,
identifiable, and shall be appropriately stamped, signed and dated by the authorized
personnel, or otherwise authenticated. Based on the SMT assessment of the review,
they will either concur with the PT's readiness to proceed to the Preliminary
Development Phase or stipulate what additional requirements must be satisfied prior
to proceeding. All results, including decisions pertaining to safety-critical issues shall
be reviewed, concurred to, and formally documented. A response to the issues raised
by the SMT will be required from the PT and should be presented at Milestone 2 and
documented in the Milestone 2 meeting minutes.

Preliminary Development Phase

Prepare Preliminary Process Hazard Analysis

The HATT performs a PHA to identify risks that are independent of the details of the
assembly or disassembly operation. By example, areas of concern include but are not
limited to weapon-specific safety attributes (e.g., hydrogen buildup), facility-induced
hazards (e.g., crane failure during lift), external events (e.g., facility response to
seismic events), and the relative risk importance of different types of assembly or
disassembly process activities (e.g., vacuum fixture lifting of HE). The team will
provide documentation of their findings, both positive and negative, with suggestions
for risk reduction as an initial input to all task teams participating in the implementation
and Verification Phase. Source information includes PT input, the Project Plan
requirements, input from the other task teams, the WSS, the Baseline Process Flow
and the output from the Concept Development Phase activities.
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Develop Detailed Process Flow, lllustrated Process Flow, and Prepare Baseline
Operating Procedure

This step requires the PT or PT sponsored Operating Procedure TT to fully develop a
Detailed Process Flow. It should include the tooling as well as equipment concepts
(e.g., operations to be performed in a work stand, lifting fixtures to be used, and
vacuum fixtures to be used, etc.) and document any changes to the Baseline Process -
Flow. Additionally, it should also incorporate the recommendations in the CHA, if
applicable, to modify the process if so required. It should also include identification of
electrical tests, radiography, leak checks, etc., to be performed. The Detailed Process
Flow allows preliminary estimates of time to complete operations and potential
radiation doses (early estimates) as well as detailed identification of potential safety
critical steps for the process. Source information for the Detailed Process Flow are the
WSS, minutes from the Milestone 1 meeting, inputs from the various TTs in the
Preliminary Development and Concept Development Phases, and the CHA. An
illustrated process flow shall also be created. The Baseline Operating Procedure will
incorporate the tooling concepts and reflect operations to be performed in the
operating facility (e.g., bay or cell). It will also incorporate the safety critical steps
preliminarily identified. The Detailed Process Flow is source information for the
Baseline Operating Procedure.

Determine Weapon-Speciﬁc Personnel Requirements

The PT or PT sponsored Personnel TT determine requirements for the personnel who
will have hands-on or direct supervisory responsibility based on the needs of the
specific weapon program. The team identifies the number of Production Technicians
needed, physical limitations, and any additional training requirements. Source
information for determining personnel requirements are the Baseline Process Flow,
minutes from the Milestone 1 meeting, inputs from other task teams during the
Preliminary and Concept Development Phases, and the PHA. The team performs an
evaluation to ensure the weapon-specific personnel requirements meet the process
design criteria and the overall safety criteria, and documents the results.

Develop Personnel Selection, Training, and Qualiﬁcatidn'Plan

The PT or PT sponsored Personnel TT develops a plan for selecting, training, and
qualifying personnel to support specific assembly or disassembly weapon operations.
Source information for the personnel plan are the weapon-specific personnel
requirements, WSS, and training organization’s internal requirements. The team.
performs an evaluation to ensure that the plan addresses the apphcable safety criteria
and documents the resulits.

Develop Equipment Design and Qualification Requirements

The PT or PT sponsored Equipment and Layout TT selects the equipment needed to
meet the nuclear weapon assembly or disassembly operation. The equipment
definition is documented to include details necessary to qualify the deliverables upon
receipt. The team performs an evaluation to ensure the equipment design addresses
the applicable safety criteria and documents the resuits.
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Develop Tooling Design and Qualification Requirements

The PT or PT sponsored Tooling TT develops detailed tooling design definition based
on the approved tooling concepts. The definition is documented to include details
necessary to qualify the tooling upon receipt. Source information for the tooling design
are the Detailed Process Flow, WSS, minutes from the Milestone 1 meeting, inputs
from other task teams during the Preliminary and Concept Development Phases, and
the CHA. The PT performs an evaluation to ensure the tooling design addresses the
applicable safety criteria and documents the results.

Develop Layout Design and Qualification Requirements

The PT or PT sponsored Equipment and Layout TT develops the facility layout based
on the layout concepts, tooling and equipment designs, operating facility processing
areas, and the needs of the specific weapon operations. Source information for the
layout design are the Detailed Process Flow, WSS, minutes from the Milestone 1
meeting, inputs from other task teams during the Preliminary and Concept
Development Phases, and the CHA. The team performs an evaluation to ensure the
layout design addresses the applicable safety criteria and documents the results.
Configuration and maintenance requirements must be documented. The facility
layout, which includes configuration, tooling, equipment, and the placement of these
items into and out of the operating facility, becomes a formal document and an integral
portion of the NEOP.

Develop Operating Facility Design and Qualification Requirements

The PT or PT sponsored Operating Facility TT develops the requirements to satisfy
the specific weapon operational needs in the facility; i.e., electrical, mechanical,
pressure and/or vacuum needs; based on the process design criteria, WSS, tooling
design, verified equipment & layout concepts, and updates/integrates with the existing
facility safety basis documentation. The team performs a review to ensure that the
operating facility design will address the applicable safety criteria, including building
Basis for Interim Operations (BIO) requirements, and documents the results.

Milestone 2, Acceptance of Process Flow

As a post-Preliminary Development Phase requirement and a prerequisite to
commencing the Implementation and Verification Phase, a Milestone 2 Review shall
be conducted. The PT is responsibie for facilitating the appropriate presentations,
meeting logistics, and associated action items. The meeting shall be attended by the
PT, appropriate TT Leaders and the SMT. '

The purpose of the Milestone 2 Review is to address the process development status,
schedule status, trade-off issues concerning Safety Criteria and resources, andto
confirm, that for this phase, the TTs have adequately coordinated and the Safety
Critena have been adequately addressed. The following presentations are required
along with their corresponding documentation:

e Status of action items and SMT identified issues generated during Milestone 1
e All Safety Critena (Highlight changes since Milestone 1)
e WSS (any changes since Milestone 1)
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e Detailed Process Flow (identifying proposed facilities, major and minor processes,
safety critical operations, and estimated process times )

e Tooling / Equipment design definition - (Tooling drawings and analysis, sketches
depicting the entire process and weapon/tooling interface) along with completed
Safety Criteria Compliance Forms and Qualification Requirements

e PHA Resuits

e High Fidelity Trainer Design

e Operating Facility Design Definition and Qualification Requirements

e Facility Layout Design Definition and Qualification Requirements

e Baseline Operating Procedures

e Weapon Specific Personnel Requirements

e Personnel Selection, Training, and Certification Plan

e Critical Path Schedule

e Latest Issue of the PT's Project Plan (Formal presentation not required)
e Resource/logistic issues and earned value

e Draft ABCD

At the conclusion of Milestone 2, it is incumbent on the SMT to raise any issues they
have identified (applicability/adequacy and/or implementation of safety criteria,
logistics, schedule, resources, etc.) and assign action items to the PT or their
respective organizations. The SMT is responsible for formalizing their action
items/issues and supplying them to the PT within the time period that was mutually
agreed upon by the SMT and PT. The PT is responsible for resolving the SMT action
items/issues and presenting the resolution to the SMT within the time period that was
mutually agreed upon by the SMT and PT.

All results, including decisions pertaining to the aforementioned shall be reviewed,
concurred to, and formally documented. The documents shall be complete,
identifiable, and shall be appropriately stamped, signed and dated by the authorized
personnel, or otherwise authenticated. Based on the SMT assessment of the review,
they will either concur with the PT's readiness to proceed to the Implementation &
Verification Phase or stipulate what additional requirements must be satisfied prior to
proceeding. All results, including decisions pertaining to safety-critical issues shall be
reviewed, concurred to, and formally documented.

A response to the issues raised by the SMT will be required from the PT and should
be presented at Milestone 3 and documented in the Milestone 3 Review meeting
minutes.

Implementation and Verification Phase

Issue Final Draft Hazard Analysis Report

During the Implementation and Verification Phase the HATT will convert the PHA to a
Final Draft HAR. The Final Draft HAR is based on walk-throughs and discussions with
production technicians and engineers. Documented DA weapon responses to HAR
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scenarios is provided for those that have practicable technical and or probability
bases. The team will provide documentation of their findings, both positive and
negative, with suggestions for risk reduction as input to all TTs participating in the .
Implementation and Verification Phase. Source information includes PT input, the
Project Plan requirements, input from the other task teams, the WSS, the Detailed
Process Flow, and the output from the Preliminary Development Phase activities.
Other assessments may be performed at the discretion of the PT.

Review Draft Operating Procedure

The PT or PT sponsored Operating Procedure TT generates an operating procedure
draft, including the Pre-Operational Checklist and the Nuclear Explosive Operating
Procedure, to support the PVT. Prior to using the operating procedure, the team
performs a desktop review. The team verifies and documents that the tooling design,
operating facility, required equipment, and certified layout have been implemented
correctly intb the operating procedure. The safety critical steps should also be
identified within the draft operating procedure. All changes to the draft operating
procedure must be coordinated through the operating procedure task team. Source
information includes output from the Preliminary Development Phase and the PHA.

Incorporate and Verify Operating Facility and Safety Basis Modifications

The PT or PT sponsored Operating Facility TT has the responsibility for incorporating
modifications into the operating facility and safety basis documentation. The
modifications are based on inputs from the PT and appropriate task teams and are
necessary to meet safety criteria. The PT or PT sponsored Operating Facility TT
performs a review to ensure the modified operating facility addresses the applicable
safety criteria and documents the results.

Modify/Procure, Inspect, and Accept Equipment

The equipment is modified/procured and inspected based on the approved and
verified equipment design definition. The PT performs a review to ensure that the
procured equipment addresses the applicable safety criteria and documents the
results. '

Mbdify/Fabrica_te, lhspect, and Accept Tooling

The tooling is modified/fabricated, received, and inspected based on the approved and
verified tooling design definition. Processing of tooling includes calibration, load
testing, and other functional testing as required. Theteam performs a review to
ensure the procured or fabricated tooling design addresses the applicable safety
criteria and documents the resuilts.

Layout and Install Equipment and Tooling

The PT or appropriate PT sponsored TTs have the approved and verified tooling and
equipment installed in the operating facility as defined by the approved and verified
layout. The PT performs-a review to ensure the laid out tooling and equipment
addresses the applicable safety criteria and document the resuilts.
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4.4.7 Use Production Technicians

The production technicians (including training specialists) who were selected during
the Concept Development Phase to participate as team members are now used to
exercise all the deliverables as part of the Implementation and Verification Phase.
Their participation is intended to help identify opportunities for improvement.

4.4.8 Perform Positive Verification Tryout on Trainer(s)

“The PT conducts a PVT, which brings together and exercises the high fidelity trainer
unit, the PT’s final draft of the operating procedure, the production technicians
(including training specialist), the operating facility, the final draft of the HAR, and the
tooling and equipment laid out in the operating facility. The purpose of the tryout is to
positively verify that all requirements, including the applicable safety criteria, have
been addressed and satisfied. The output from a successful Tryout shall be a PT
Readiness Statement.

4.4.9 Observe Positive Verification Tryout

The HATT attends the PVT to observe the integrated implementation of all the
deliverables in their final configuration. It is at this point that the observations from the
positive verification tryout are relayed to the PT. These observations may require
changes to reduce or eliminate the identified area or areas of concern that affect the
safety of the process. Based on the Tryout, the HATT will modify as needed the Final
Draft Hazard Analysis Report (HAR).

4.4.10 Finalize Operating Procedure

The PT or PT sponsored task team(s) then finalize the Pre-Operational checklist,
Nuclear Explosive Operating Procedures (NEOPs), and five supporting modules to
incorporate changes agreed to and documented during the Post Implementation and
Verification Phase Review. No changes should be made to these documents that
would negate the information in the final HAR. An objective is to utilize these versions
of these documents in future readiness reviews.

4.4.11 Issue Final Hazard Analysis Report

The Final HAR is ready for change control use and will be formalized and issued for
input into the NESS input documentation. The Final HAR will identify existing and new
hazards for the facility and will rank the risks involved for the entire weapon-specific
operation at the Pantex Plant under normal environment conditions.

4.4.12 Train and Qualify Personnel

A limited number of production and radiation technicians and others having hands-on
or supervisory responsibility are selected from a pool of personnel that meet the

~ weapon-specific requirements for a given operation, and are further trained and
Qualified to the final operating procedure. The qualification information for each
individual is forwarded for inclusion in Module 2 of the operating procedure. This
information serves as positive verification during the pre-operational check that the
individuals performing the work are authorized to do so.
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4.4.13 Milestone 3, Readiness to Proceed to Independent Review

As an Implementation & Verification Phase requirement and a prerequisite to
commencing the Authorization Phase, a Milestone 3 Review shall be conducted. The
PT.is responsible for facilitating the appropriate presentations, meeting logistics, and
associated action items. The meeting shall be attended by the PT, appropriate TT
Leaders and the SMT.

The purpose of the Milestone 3 Review is to address the process development status,
schedule status, trade-off issues concerning Safety Criteria and resources, andto
confirm, that for this phase, the task teams have adequately coordinated and the
Safety Criteria have been adequately addressed and implemented. The following
presentations are required along with their corresponding documentation:

e Status of action items and SMT identified issues generated during Milestone 2

e How each of the Safety Criterion has been satisfied (Highlight changes since
Milestone 2)

e WSS (any changes since Milestone 2)

e Results of the Positive Verification Tryout conducted on the trainer (step by step
description of process) to include:

— Detailed Process Flow (Highlight changes since Milestone 2)
— Tooling / Equipment design changes (New or modified since Milestone 2)
— Operating Procedures Validated through PVT
- Trainer Fidelity, exceptions, and impact to training |
¢ Final HAR peer reviewed and approved by PT
e Operations Personnel are Trained and Qualified

e Authorization Basis Documents Provide Appropriate Coverage and are DOE
‘ Approved

e |atestIssue of the PT's Project Plan (Formal presentation not required)
e Schedule

° Resource/ltogistic issues

® Project Cost/Earned Value

e The Engineering Release (ER) prepared by the DAs per D&P Manual, Chapter
11.4, Paragraph 5.6.

At the conclusion of Milestone 3, it is incumbent on the SMT to raise issues they have
identified and assign action items to the PT or their respective organizations. The SMT
is responsible for formalizing their action items/issues and supplying them to the PT
within the time period that was mutually agreed upon by the SMT and PT. The PT is
responsible for resolving the SMT action items/issues and presenting the resolution to
the SMT within the time period that was mutually agreed upon by the SMT and PT.
Based on the SMT assessment of the review, they will either concur with the PT’s
readiness to proceed to the Authorization Phase or stipulate what additional
requirements must be satisfied prior to proceeding.
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All results, including decisions pertaining to safety-critical issues shall be reviewed,
concurred to, and formally documented. The documents shall be complete, :
identifiable, and shall be appropriately stamped, signed and dated by the authorized
personnel, or otherwise authenticated.

Within two weeks of the meeting, SMT members can concur with the PT

. recommendation to the AL Assistant Manager for National Defense Programs that the

project is ready to proceed to independent verification.
Authorization Phase

Operational Readiness Independent Review

Completion of the NESS input document following PVT marks the beginning of the
Authorization Phase. During the authorization phase the independent reviews
(NESSG, Readiness Review and Safety Basis Review Team) that were initiated during
the previous phases (i.e., conceptual and preliminary) will be completed. The reviews
will be performed in accordance with DOE Order 452.2A, DOE- STD 3015 and AL SD
452.2A.

Milestone 4, Recommendation to Authorize Operations

The SMT reviews the documentation provided/identified by the Review Team prior to
the meeting. With PT input, the SMT concurs with the HAR and the ABCD, positive
measures and controls that have been proven to meet the identified applicable criteria,
Final Integrated Safety Basis and authorization document, and the PT Readiness to
Proceed statement. With PT/Review Team input, the SMT approves updates,
revisions and/or recovery plans to the PT Project Plan, Preliminary Review
issue/action item closure, and final ISB evaluation finding action plans and/or closures.

SMT members accept changes made to resolve nuclear explosive safety or readiness
review concerns, or SMT members accept PT technical rationale for disagreements
with the review teams. .

All results, including decisions pertaining to safety-critical issues shall be reviewed,
concurred to, and formally documented. The documents shall be complete,
identifiable, and shall be appropriately stamped, signed and dated by the authorized
personnel, or otherwise authenticated.

5.1

- SAFETY CRITERIA

The following paragraphs describe the safety criteria that are to be addressed when
employing the ISP. They have been developed to fulfill the purposes identified in
Section 1.2. The Safety Criteria are arranged by project team deliverable. See
Appen’dix A for related Safety Checklist Information.

Weapon Safety Specification

The general requirement is to assure that the safety charactenstncs and the hazards of
the weapon are understood with respect to the operating environment, the effects
alterations and modifications have to the nuclear weapon, and the changing states of
the nuclear weapon as it undergoes an assembly or disassembly.” With respect to the
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weapon assembly/disassembly, its constituent components, and special materials, the

task team shall identify, describe, or define the:

1. Applicable weapon configurations and Alterations (ALTS) and their impact on the
weapon assembly/disassembly process.

2. Safety-critical assembly or disassembly operations (e.g., reservoir and valve
removal process).

3. Credible deviations (i.e., an identified acceptable alternate) from normal operations
and applicable |mmed|ate action procedures.

4. Personnel hazards including hazardous materials and high-pressure hazards.

5. Energetic and Electro-sensitive devices, their sensitivities and/or associated
hazards.

6. Safety-critical handling requirements.

7. Radiological hazards including radiation field intensities and the potential for
contamination.

8. Criticality and one-point safety concerns, as applicable.

9. Changes in safeguards and hazards characteristics as a result of aging effects.
10. Acceptable tritium concentrations for continuance of operations.

11.Assembly and component weights.

12. Positive verification checks (e.g., electrical tests, tritium detection, etc.) which
identify the current state or status of critical components.

13. Required special tooling and hardware.
14. Applicable nuclear explosive safety rules.

15. Annual surveillance cycle report data that has identified any safety related issues
or any Significant Finding Investigations.

~ 16.Potential changes in the sensitivity of hazardous components due to aging or

environmental exposure and precautions required to mitigate those hazards.
17. Critical paths of entry for energy sources and the precautions taken to mitig'ate
unauthorized energy sources.

18. Safety related data generated from the archiving programs by the nuclear
laboratory, non-nuclear laboratory, and production agency.

Personnel

The general requirement is to assure the proper selection, training, qualification, and
certification of operating personnel and their reliability in the operational safety
process. This includes production technicians and others involved in the hands-on
operations or who have direct supervnsory responsibilities for the weapon-specific
operations. .

Specific safety criteria are:

1. Personnel performing wbrk on a nuclear explosive shall be certified in the DOE
Personnel Assurance Program (PAP).

2. Personnel performing work on a nuclear explosive shall be trained and qualified for
the specific nuclear weapon program before performing the work.
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3. The training program shall include performance-based evaluatlons (including
criteria for passage of a written examination).

4. The personnel management process shall provide an ldentnﬁcatlonlquahf ication
methodology of critical personnel for weapon-specific operations.

Operating Procedure

The general requirement is to assure the technical safety of the operating process
through the positively controlled interactions of the weapon, personnel, operating
facility, tooling, and equipment. The operating procedure shall establish a repeatable,
efficient, and tractable operating process that, when adhered to in sequence and

_ substance, will yield quality results, will implement nuclear explosive safety
" requirements, is safe for personnel use, and will not adversely affect the facility or

environment.
Specific safety criteria are:
1. The operating procedure shall identify safety critical steps.

e Safety critical steps are operations in the procedures consisting of a single step
or series of steps when incorrectly performed or omitted will lead to a Significant
Safety Incident. The intent of designating safety critical steps is to call attention
to them and prevent incidents that may cause serious injury or abnormal
radiation exposure to personnel, initiation of any explosive or pyrotechnic,
rupture of a high-pressure vessel, or abnormal release of radiological or toxic
contamination. This list is not meant to be all inclusive and reasonable
judgment is expected.

¢ In SS-21 programs, safety critical steps are determined by the procedures and
hazard assessment task teams, based on input from the other task teams and
the conceptual and preliminary hazard assessments. The safety critical steps
are validated during the final hazard assessment.

2. The operating procedure shall define preventive steps to preclude the release of
internal weapon energy..

3. The operating procedure shall address ALARA concepts for both radiation and
hazardous substances including concurrence with the technical safety
requirements for energetic or hazardous components.

4. The operating procedure shall utilize precautionary notes and warnings to assure
that no single-point failure of any controlled parameter can occur, which will allow
personnel, facility, or environmental damage or radioactive contamination (i.e.,
above threshold limits specified in the operating procedures).

5. The operating procedure shall contain contingency plans for credible deviations
that are identified as abnormal conditions.

6. All versions of the operating procedure shall be controlled by sign off. Signatories
shall be from the design agency or agencies and Pantex.

7. The operating procedure shall describe the entire process performed within a
facility and shall be documented in a single set of documents.

8. The operating procedure shall provide for controlled starts, stops, and holds.
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9. The operating procedure must define the requirements for removal of
hazardous/critical components from the process area during assemblyldlsassembly
operations and positive control of those components during an
assembly/disassembly process.

10.When applicable, use-control features shall be incorporated and employed at the
earliest practical point in the assembly of a nuclear weapon and removed at the
latest practical point in the disassembly.

Operating Facility

The general requirement is to assure that the operating facility meets the specific
safety criteria and that any item entering or exiting the facility, such as materials,
nuclear explosives, nuclear explosive components, tooling and equipment, and ‘
personnel, are authorized to do so and operations are conducted within the envelope
of the facility safety basis documents.

Specific safety criteria are:

1. There shall be a documented pre-operation check of the operating facility layout to
assure that all authorized materials, tooling, equipment, nuclear explosive, nuclear
explosive components, etc., are present, that they are properly located, and that
nothing unauthorized is present.

" 2. There shall be a documented pre-operation check of the operating facnllty energy

sources to assure all authorized energy sources are present, that they are
operational, and that no unauthorized source is present.

3. There shall be a means to verify that the BIO and Review Team reports have been
completed and approved for the operating facility prior to the operation.

4. There shall be a means to easily recognize the radiological hazards within the
facility during the various levels of nuclear weapon assembly or disassembly.

5. There shall be a verification that all critical safety systems are operational and that
maintenance of those systems is up to date and documented.

6. There shall be access control of equipment, tooling, personnel, material, and the
weapon.

7. There shall be administrative controls such that the weapon operations will not take
place while maintenance operations are being performed in the room with the
weapon.

8. There shall be a means to identify the operations authorized by the facility safety
basis documentation.

Equipment and Layout

The general requirement is to design a layout of the operatmg facility that minimizes
the probability of accidents or incidents while controlling the tooling and equipment to
maximize the efficiency, effectiveness, and safety in the operating environment. The
facility layout is a formally controlied document for the weapon-specific operation and
defines all aspects of the operating facility.

Specific safety criteria are:
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1. The layout shall facilitate positive verification that all required and only the required
tooling and equipment for the operation are present.

2. The layout shall facilitate positive verification that all tooling and equipment are
operationally ready.

3. The layout shall support an efficient, effectlve predictable, and safe placement and
movement of tooling and equipment during all stages of the operation.

4. During operations that involve high explosive (HE) handling, the layout design shall
preciude any possibility of unintended contact or striking of the HE with the toollng
and equupment or dropping of the HE.

5. The Iayout shall mitigate to As Low As Reasonably Achievable (ALARA) levels
exposure of personnel to radiation and to other hazards during the operation.

6. All equipment must have at least two independent physical safety features or
barriers to assure no common mode-of-failure during critical operations.

7. Equipment applying energy to the weapon during operations must have a fail-safe
energy limit.

Tooling Design

The general requirement is to assure that the tooling is designed to mitigate
occupational hazards for the personnel and to prevent insults to the nuclear weapon
by addressing criticality, HE safety, radiation safety, factors of safety, and all safety
parameters for the tooling/weapon system. With respect to the weapon assembly, its
constituent components and special materials, the Tooling Development task team
shall assure that:

1. The tooling shall maintain positive control of the weapon and critical components
so that no unauthorized or unanalyzed energy is introduced. This includes
mechanical, electrical, thermal,-Electro-mechanical, and potential/kinetic energy
sources.

2. Tooling used in safety-critical operations is designed to contain two independent
- physical safety features, if practical, with no common mode of failure. -

3. Tooling design decisions that address safety issues are formally documented and
maintained along with the tooling design drawing package.

4. Alternate tooling is designed for safety-related credible deviations from normal
operations.

5. As a goal, the tooling incorporates radlatlon protectlon to reduce exposure to less
than 500 mrem per worker year.

6. The tooling is designed to the As Low As Reasonably Achievable (ALARA) concept
for both radiation exposure and exposure to hazardous components and chemicals
and will adhere to OSHA requirements as a minimum.

7. The tooling design has formal documentation (e.g., safety criteria checklist) to
demonstrate that the safety criteria are incorporated into the tool. See Appendix B
for an example.

8. Tooling is designed to preclude abrasions, free fall dropping, or pinching of the
High Explosive (HE).
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6. HAZARD ANALYSIS PROCESS
6.1 Hazard Analysis

The Integrated Safety Process requires that hazard assessments be performed
concurrent with the Concept Development, Preliminary Development, and
Implementation and Verification Phases. See the D&P Manual, Chapter 11.4, Section
4.3 for HAR guidance.

7. REFERENCES

The following documents are referred to in this TBP.

1. U.S. DOE Albuquerque Operatlons Office, Development and Productlon (D&P)
Manual, AL 56XB. _

2. SS458969, W84 Weapon Safety Specification (classified SNL document)

3. 2Y-59370, SS-21 Generic Tooling Report (unclassified LANL document)



~ Integrated Safety Process for Nuclear Weapons Operations and Facilities ‘ TBP-901

Issue A
Page 31 of 40

: APPENDIX A - SAFETY CHECKLIST

The following paragraphs provide guidance information intended to assist the project
and task teams as they employ the Integrated Safety Process. They are not
requirements, but are useful in stimulating thought about how to address the safety
criteria, which are requirements. :

Weapon Safety Specification

1.

Does the Weapon Safety Specification limit or eliminate electrical tests that were
for reliability if the weapon is being disassembled and components are not being
reused? All electrical tests related to safety should be stipulated and required in
the specification. Delete any redundant tests.

. Does the Weapon Safety Specification identify changes in internal components if

hazards have increased since FPU? Potential topics are ox1datlon air-borne
contamination during dlsassembly operations, etc.

Does the Weapon Safety Specification stipulate requirements for using electrical
shorting plugs during an assembly or disassembly operatlon and covers as
required for other, non-critical, applications?

Does the Weapon Safety Specification identify when radlography is required for
acceptance/safety considerations and eliminate unnecessary radiography
requirements during disassembly?

Does the Weapon Safety Specification stipulate humidity requrrements for the

~ weapon if increased (or decreased) humidity within the operating facility increases

the sensitivity of any hazardous component?

Does the Weapon Safety Specification state that access to detonators or detonator
cables be kept to a minimum and immediately protected from any/all energy

" sources when exposed?

Does the Weap‘on Safety Specification identify components that should be
immediately packaged and/or removed from the disassembly area due to safety or
ALARA concerns?

Does the Weapon Safety Specification identify circuits or access points that could
be utilized during an assembly or dtsassembly to increase the safety attributes of
the weapon?

Does the Weapon Safety Specification identify the lowest threshold Electro-
Explosive Device (EED) and limit the energy levels of those external energy
sources used in the disassembly or assembly operation based on the lowest EED
threshold?

10. Does the Weapon Safety Specification identify all hazardous matenals and

potential personnel hazards associated with an assembly or disassembly process?

11.Does the Weapon Safety Specification include a full description of the weapon,

including all applicable field retrofits and alterations (ALTS)?

12. Does the Weapon Safety Specification include the impact all appli(:able field

retrofits and alterations have on the ability to perform the electrical tests?
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13. Does the Weapon Safety Specification identify stop and/or no-stop points, which
should be observed during the processing of the weapon if those points identified,
affect the safety of the disassembly/assembly process?

14. Does the Weapon Safety Specification identify areas of concern during operations
where radioactive gases or materials have the potential of being released (cutting,
machining, firing of valves, chemical solvents in solution, etc.)?

15. Does the Weapon Safety Specification identify acceptable radioactive gas monitor
levels for weapon-specific critical operations (breaking of seals, etc.)?

16. Does the Weapon Safety Specification identify radioactive material within the
weapon system by component, radioactive material, location, and weight?

17.Does the Weapon Safety Specification provide a description of all explosives within
the weapon including component name, location, explosive amounts, and whether
self-contained or not?

18. Does the Weapon Safety Specification provide electrical bonding requirements
including “safe or desired” electrical bonding points on the weapon or fixture?

19.Does the Weapon Safety Specification identify adhesive bonded HE assemblies
within the weapon system and state precautions against dependence on any/all
aged adhesive bonds?

20. Does the Weapon Safety Specification define the sensitivity and makeup of the HE
material within an assembly and state if the material is more or less sensitive than
“standard” DOE explosives?

21.Does the Weapon Safety Specification describe potential scenarios in the event of
an inadvertent firing of any EED?

22.Does the Weapon Safety Specification identify any potentlal safety concern with
the EED and concerns with any material transfer?

23.Does the Weapon Safety Specification identify all electrostatic sensitive devices
(ESDs), their location/designation, and the no fire/all fire characteristics?

24. Does the Weapon Safety Specification identify all toxic/poisonous material within a
weapon assembly, its location/designation and applicable precautions?

25.Does the Weapon Safety Specification identify all high pressure hazards within a
weapon assembly, their location/designation, precautions, initial fill pressures and
expected end of life pressures?

26.Does the Weapon Safety Specification define any/all aging effects on the nuclear
weapon or nuclear weapon components that may potentially effect the safety of an
assembly or disassembly operation?

27.Does the Weapon Safety Specification define the nuclear characteristics of the
~weapon assembly including one point safety, criticality, INRAD levels and dose rate
calculations for the various configurations?

28.Does the Weapon Safety Specification integrate and implement ES&H
requirements?

29. Does the Weapon Safety Specification identify all potential non-verifiable weapon
configurations that have safety significance?

30. Does the Weapon Safety Specification include applicable safety data generated
during archiving activities?
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31.Does the Weapon Safety Specification identify all safety-related internal
components of the weapon and how they are integrated into the weapon system?

32.Does the Weapon Safety Specification identify all possible by-pass measures that
affect the safety of the weapon system?

33. Does the Weapon Safety Specification identify the “interruptible” electrical systems
that can be used as a safety control during the disassembly or assembly of the
weapon?

34.Does the Weapon Safety Specification state that PAL status of the weapon system
should be venfied prior to any activity on the system?

35.Does the Weapon Safety Specification identify all potential hazards that could be
generated as the result of an unlikely functioning of a component during assembly
or disassembly operations?

36.Does the Weapon Safety Specification identify all critical interface areas, such as
cable interconnects, and the precautions, such as electrical bonding, required to
protect the personnel and the nuclear weapon?

37.Does the Weapon Safety Specification identify all safety-critical circuits exposed
during an assembly or disassembly operation?

38. Does the Weapon Safety Specification identify circuits or access points that could
be utilized during an assembly or disassembly operation to enhance safety
attributes of the nuclear weapon?

39. Does the Weapon Safety Specification identify all assembly or disassembly levels
where radiation sources should be monitored prior to proceeding with the
operation?

40. Does the Weapon Safety Specification identify all hazard-related components in an
assembly or subassembly and recommend their removal prior to further
disassembly?

41.Does the Weapon Safety Specification identify all safety-related information from
the annual surveillance cycle reports, Significant Finding Investigation Reports, or
URs?

Personnel

1. Does personnel training include knowledge of potential and kinetic energy sources,
the potential consequences, and the required mitigation techniques for potentially
hazardous, nuclear weapon assembly or disassembly operations?

2. Does personnel training include knowledge and maintenance requirements,
including frequency of maintenance, for the weapon-specific tooling and
equipment?

3. Does personnel training include knowledge of the roles and responsibilities of the
line management, radiation technology staff, or any other personnel involved in the
weapon-specific operations?

4. Does personnel training include knowledge of radiation principles and hazards
involved in the weapon-specific operations?

5. Does personnel training allow for sufficient numbers of personnel to be
trained/qualified as health physics staff to support ongoing operations at the facility
during abnormal situations?
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6. Does personnel training familiarize personnel with the use of specific monitoring
equipment, including but not limited to handling, placement, determlnlng equipment
operational status, switch positions?

7. Does personnel training familiarize personnel in the safe handling of “swipes” or
any. other specific monitoring techniques where contamination might possibly be _
spread by contaminated gloves or other methods?

8. Does personnel training address ALARA concerns and precautions for radioactive
and all other hazardous components of the assembly? Note: The warnings or
cautions should be understood in relation to the defined hazard.

9. Does personnel training include definition of the radiation field around the nuclear
weapon assembly or its constituent components so as to address personnel
protection?

10.Does personnel training |dent:fy document, and incorporate lessons learned into
the general or weapon-specific training classes to assure that repeated anomalies
are eliminated?

11. Does personnel training establish and ideniify the time period requirements (e.g.,
every 90 days) for weapon-specific or non-specific training validation?

12. Does personnel training provide knowledge about controlling lifetime radiation
exposure levels in order for those personnel exposed to radiation to be cognizant
of the maximum allowable level?

13.Does personnel training stipulate that all involved personnel understand the critical
safety system operations in normal, as well as, abnormal modes?

14.Does personnel training include weapon-specific training for personnel involved in
the process to identify all ALARA concerns for radioactive and hazardous
components?

15.Does personnel training include requirements for personnel to seek aid when
moving objects that may be unstable during movement, thereby requiring the
personnel to perform a two-person operatlon'7

16.Does personnel training include instruction on immediate action procedures’7

17.Does personnel training include instruction on two-person concept?.

18. Does personnel training include instruction on the facility safety basis?

19. Are the personnel knowledgeable enough about the facility safety basis to refer to it
and answer questions? .

Operating Procedure

1. Does the operating procedure specify that verification of program, serial number,
and ALT identification should take place prior to any disassembly on the specific
weapon? _ .

2. Does the operating procedure identify operations, such as cutting, machining, firing
of valves, cleaning with solvents, efc., where radioactive gases or materials may be
released?

3. Does the operating procedure address the explosives within the nuclear weapon by
identifying all explosives-containing components, their locations, the amounts of
explosive, whether self-contained or not, the electrical bonding requirements, and
the recommended electrical bonding points?
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4. Does the operating procedure identify the tooling and tooling sequence used in an
assembly or disassembly operation?

5. Does the operating procedure have steps to verify that tooling is as designed?

6. Does the operating procedure stipulate precautions and responses for all credible
deviations that could become abnormal or emergency situations?

7. Does the operating procedure stipulate emergency recovery procedures for all
potential credible deviations where nuclear explosive, personnel, or facility safety is
a concern?

8. Does the operating procedure identify personnel protection required such as
gloves, respirator, etc., for all personnel such as production technicians, radiation
technicians, supervisors, etc., involved in the assembly or disassembly operation?

9. Does the operating procedure state the ALARA concerns and precautions for
radioactive as well as all other hazardous components of the assembly?

10. Does the operating procedure specify warnings or cautions in that portion of the
procedure that is applicable to the defined hazard?

11.Does the operating procedure identify the radiation field around the assembled
weapon or individual component radiation field as required for personnel
protection?

12.Does the operating procedure specify that equipment and tooling not be placed in
such a position that movement of that material could adversely impact the safety
attributes of the nuclear weapon?

13. Does the operating procedure contain all specific nuclear explosive safety rules
and immediate action procedures for the weapon system and stipulate that all
personnel understand those rules and procedures prior to beginning operations?

14. Does the operating procedure identify critical component packing/unpacking
instructions and requirements as applicable?

15. Does the operating procedure identify, as required, weapon-specific in- process
contamination checks?

16. Does the operating procedure specify that drop heights be kept to a minimum in
those procedures applicable to assisted lifts?

Operating Facility

1. Has the operating facility been configured to allow control and positive verification
of the relative humidity in the processing area?

2. Has the operating facility been configured to enable positive verification that the
facility and supporting equipment needed to perform radiation checks are present
and operational?

3. Has the operating facility been configured to allow, for a given operation, only
authorized power sources, to preclude power sources that are not authorized, and
to provide positive verification of both cases?

4. Has the operating facility been configured to control and positively verify any
maximum or minimum ambient temperature allowed for critical component
processing and storage?
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22.Has the operatmg facility been established using a change control process that
ensures only authorized changes are incorporated into the operating facility?

23.Has the operating facility been configured to employ consistent phySical labeling
and supporting documentation for systems critical to the safety of the facility?

24.Has the operating facility been configured to support emergency drill simulations
for abnormal conditions?

25.Has the operatlng facility been configured to control in a verifiable manner, all
calibrated equipment entering and exiting the facility? :

26.Has the operating facility been confi igured to enable periodic verification (e.g., daily,
weekly, etc.) of the critical safety systems readiness as a prerequisite for operating
facility use?

27.Are there controls identified to prevent aII unacceptable consequences?
28.1s there a defined maintenance program for the controls? N
29. Have the lightning stand-off requirements been clearly specified?

Equipment and Layout

1. Does the layout identify all power sources (e.g., electrical, pneumatic, hydraulic,
etc.) that are authorized for use in the operating area? N

2. Does the layout specify marking requirements for all power sources that are
authorized for use in the operating area?

3. Does the layout control equipment and tooling to ensure only authorized equipment
“and tooling enters the operating facility? ‘
4. Does the layout define the locations of personnel safety protection equipment and
materials, and enable positive verification that the identified items are present?

5. Does the layout define the locations of authorized processing areas for parts after
removal (disassembly) or parts prior to first-time use (assembly)?

- 6. Does the layout address all hazards, process controls, and personnel protection?

7. Does the layout define equipment locations in the process area when the location
affects the overall safety of the operation (e.g., hoist, HE cart locations, tooling
locations)?

8. Does the layout define equipment locations and enable verification that all required
equipment and tooling are present in the facility, and that no hazards are
introduced by the placement of the equipment and tooling in the process area?

9. Has the layout been designed to assure that all equipment and tooling, including
portable tooling utilized in one-time operations and tooling that is temporarlly
placed, does not introduce a tripping or other hazard?

10.Has the layout been defined to preclude any movement of equ.ipment or tooling
that could affect the safety attributes of the nuclear explosive?

11.Has the layout been defined to control the location of process materials (i.e., 35
account material) to avoid intermixing substances?

12. Has the layout been defined to identify areas where hazardous operatlons involving
the local exhaust system should take place’?
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13.Has the layout been defined to identify all specialized equipment (monitors, etc.),

specify the effective range for the equipment, and stipulate calibration
requirements, as necessary?

14.Has the layout been defined to provide an area for all equipment and tooling, and

specified the area that the equipment should be used in?

15. Does the layout define areas for ALARA-related items and verify that a clear

ingress/egress path is available for movement of those items?

16. Does the layout define storage areas for HE and HE handling equipment separate

from other storage areas and from the weapon process?

17.Does the layout support minimum movement of HE immediately after disassembly

or immediately prior to assembly?

18. Does the layout limit combustibles in the work area?

Tooling

1.

7.

8.

Has the tooling been designed to employ a configuration control process that
enables the user to positively verify that only the authorized tooling is being
employed in the specified weapon assembly or disassembly operation?

Has the tooling been designed to employ a change control process that ensures
only authorized changes are incorporated into tooling and that only authorized
tooling is delivered to the user?

Has the tooling been designed to include positive features that will preclude use of
tooling in an unintended mode? For example, instead of relying just on visual ,
indicators, such as marking “FORWARD" on the tooling, also design the tooling so

that it can only be assembled in one direction.

Have tooling carts and weapon assembly carts been designed such that the rolling
mechanisms can be positively locked in position, and easily and positively verified
that they are locked?

Have the transportation carts and holding stands been designed so that the worst-
case composite center of gravity (CG) of the cart or stand plus nuclear weapon
assembly lies inside the effective area of the supporting base?

Has the tooling been designed such that all sharp or abrasive tooling surfaces
(e.g., knurled handles, edges, corners, screw threads, etc.) that could contact the
high explosive (HE) are insulated or otherwise configured to preclude contact?

Has the tooling been designed to mitigate potential consequences associated with
an object impacting the HE?

Has the tooling been designed to mitigate ESD concerns'7

Hazard Assessment

1.

o bk e

Does the hazard assessment address all credible weapon states, locations, and
configurations?

Does the hazard assessment address all credible facility states and conflguratlons'7
Does the hazard assessment address external events?
Does the hazard assessment address facility impacts on the process?

Does the hazard assessment address all relevant processes, both normal and
contingency?
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6. Does the hazard assessment address worker heaith and safety, public health and
safety, facility damage, and environmental impact?

7. Does the hazard assessment address multiple events?

8. Does the hazard assessment systematically address dependencnes between
events?

9. Does the hazard assessment document the source for all estimates of frequency
and consequence?

10.Does the hazard assessment include an analysis of human reliability?

11. Are the accident sequences, and the estimates for event frequency and
consequence based on and reviewed by subject matter experts?

12.1s there a documentation trail from final risk estimates back to source documents or
expert judgments?
13.Have all hazard assessment issues been addressed and documented?

14. Was the hazard assessment performed consistent with standard industry
practices?

15. Were facility and process walk-downs performed as part of the hazard
assessment?

16.Has the hazard assessment identified safety-critical tooling and procedural steps?

17.Does the hazard assessment analyze the consequences of the dominant credible
accidents?

18. Does the hazard assessment provide sufficient quantitative analysis to
demonstrate why potential accident sequences leading to HE detonation or.nuclear
detonation are deemed incredible?

19. Does the hazard assessment address all hazards from process specific industrial
hazards up to and including nuclear detonation?

20.Does the hazard assessment identify safety class/safety significant structure,
systems, and components?

21.Does the hazard assessment identify weapon specific operational safety controls
(OSC's)?

22.Does the hazard assessment identify safe guards, both preventive and mitigative,
designed to minimize dominant risks?

23.Does the hazard assessment address weapon critical safety features that cannot
have their configuration verified by non-intrusive means prior to disassembly?

24. Does the hazard assessment identify procedural steps with a potential for
significant adverse consequences given a human error or equipment failure?

25.Does the hazard assessment employ human factor data and analysis techniques to
determine the likelihood of accident sequences resulting from human error?
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APPENDIX B - SAFETY CRITERIA COMPLIANCE FORM

Date:

Task
Team:

Deliverable:

Description of Deliverable Function:

Description of Safety Criteria . Yes No N/A
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‘ . ; : ' jl Enclosure # 2

‘ Z’zgﬂé‘é States ;,Governr’ﬁént Department of Energy

m e m o ra n d u m f‘;’ECff ":’?7 Albuquerque Operations Office

Amarillo Area Office

May 30 2000

DATE:

REPLY TO . .
REPLYTO  AAO:ABS:JAF

| susJecT: FYOl Pantex Safety Analysis Report Development and'Implementétion-Plan

TO: B. J. Pellegrini, General Manager
' Mason & Hanger Corporation

The subject fiscal year 2001 Plan is to be completed and submitted to AAO no later than
July 3,2000. This date supports fiscal year 2001 Work Authorization Documentation
(WAD) preparation as well as commitments supporting DNFSB Recommendation 98-2,
Safety Management at the Pantex Plant. The resource loaded, integrated project plans will
be submitted formally as supporting documentation. The Safety Analysis Report
Development and Implementation plan will include current year and fiscal year 2001
project activities at a level of detail commensurate with the currently approved fiscal year
2000 plan. Additionally, out-year activities, all activities required to complete the Facility
Authorization Basis Upgrade per DOE Order 5480.23, Nuclear Safety Analysis Report for
fiscal year 2002 to end of project, will be included. As such, it is expected to act as the
"Plan and Schedule for Safety Analysis Reports" per the Order. Project activities for the
out-years will understandably be of less detail; however, they will include program logic
(interdependencies to other project/weapons program activities and commitments),
schedule and cost. To maintain traceability to the baseline, change control documentation
will be included as required.

The current individual project plans, which may or may not have been revised as required
to support revisions to the Program Plan submitted to DOE on February 11, 2000, will be
submitted within one week of receipt of this correspondence.

! As an interim step in the preparation of the multi-year plan, MHC will prepare and submit
| a high level program logic diagram annotating all activities necessary to complete this
project. The diagram shall be of sufficient detail to identify weapon program and Facility .
Authorization Basis activities, interrelations, dependencies and ties necessary to portray a
clear picture of the critical path and relation of all activities required to reach the end state.
A consensus on this level of planning is crucial to successful completion of the multi-year
plan and supporting project plans.




[

B. J. Pellegrini -2-

Additionally, evaluate inclusion of thirty and seventy percent DOE interim review
milestones for Authorization Basis development projects. Milestones would be defined in
the plan by the products to be completed and submitted for DOE review at approximately
thirty and seventy percent complete. Milestones would be applied to the Bays, Cells,
Transportation and all future projects. These reviews are expected to be accomplished in
parallel to the continued development of the Authorization Basis (i.¢., project progress will
not be stopped to facilitate the reviews) to the greatest extent possible. This evaluation

and the program logic diagram will be available for presentation to DOE on or before
April 14, 2000. ‘

If you have any questions regarding this matter, please contact Don Brunell at extension
3053.

=5~ Pl
Daniel E. Glenn
Area Manager
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!_Enclosure #3 ,'

F!ﬂ'.m I n Pantex General Manager
N I P.O. Box 30020 .
Amarillo, TX 79120-0020

00 MAY -2 py 1:07 10512775200

Donald G. White, Contracung Officer
Amarillo Area Office

LS. Department of Energy

Amarillo. Texas

Subject: Impact Analvsis for Implementung DOE Technical Business Procedure (TBP) 901/A,
“Integrated Safetv Process tor Nuclear Weapons Operations and Facilites”

Dear Mr. White:

In response to Detense Nuclear Facilines Saterv Board [DNFSB) 98-2 Project Plan. Deliverables and Milestones
Task 3.1.3. it has been determined that implemenung TBP 9Q1/A would not have any cost or programmauc
impacts on actvites currently in place. This TBP supercedes Engineering Procedure, EP401110/C, that was
considersd to be tully implemented and funded. TBP 901/A is idenucal to the Albuquerque Development &
Producuon 56XB Chapter 11.3, *Seamless Satety Process”. Implementauon of th:s TBP will entail changes in
Management Integraton & Controls MIC) $/RID Performance Criteria 1.1.2.2. 1.3.2.a. 1.5.2.a, 1.5.2.b, and

1.6.2.a. converung trom EP401110/C to TBPI01/A. These changes will be incorporated in MIC S/RID
Revision S.

The Impact Evaluaton table 1s attached that documents the results of Mason & Hanger’s (MHC) techrucal

cvaluanon of the TBP. MHC wall maintain 1es current level of commutments as currendy required by the MIC
SORID.

[t vou have anv quesuons or require further clarification, please contact Mr. P. Selde at extension 4431,

Very truly yours,

Sty
Bﬁ’é‘ J. Petleptini
Genera) Manager

BJP/rec

Attachment: Compliance Evaluaton Table
Compliance Evaluatuon Guidance

cc w ‘attachment

R. T. Brock, DOE/AAO, 12-36
M. E. Lamonica, DOE/AAO, 12-36
R. W" Young, DOE/AAO, 12-36

A Subsidiary of

DAY & ZIMMERMANN, INC.

BENJAMIN J. PELLEGRINI, Ph.D.

_



Compliance v

I:valtauon

For
DOE TBP 901/A "Integrated Safety Process for Nuclear Weapons Operations and Facilitics”
Statement Statement Applicability Control Attnbuice Safety Value Exempt Disposition/Discussion
Identitier Added
No. NA P Ex R D G Py Mi ] | Q N | A R lix

11 X X Expository statement providing guidance, not
requirements. .

1.2 X X Iixpository statement providing guidiance, not
requirements.

1.3 X X LExpository statement providing guidance, not
requirements.

2.1 X X X X X Previously implemented from EP401 110 (MIC 1.1.1
a-g ) )

22 X X X X X Previously implemented from EP401110 (MIC [.1.1
a-g )

23 X X X X X Previously implemented from E£P401110 (MIC 1.1.2
a)

24 X X X X X Previously implemented from EP401 1O (MIC 1.1.2
a)

2.5 X X X X X Previvusly implemented from EP401110 (MIC 3.33
a;Sid-3014)

3 X X X X MIC criterion 1.5.2a will adopt this requirement.

4.1.1 X X X X X - Implemented-in Std - 7401

4.12 X X X X X Implemented in Std - 7401

4.1.3 X X X X -X fmplemented in Std - 7401

4.14 X X X N MIC criterion 1.3 1a will adopt this requaement.

4.1.5 ‘ X X X X X Previously implemented lrom 1PAGIET0 (MIC 1.5.2
a)
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Comphanee h - Evaluation
For
DOL TBP 90 /A "Integrated Satety Process for Nuclear Weapons Operations and Facilities”
Statement Statement Applicability Conttol Attiibute Salety Vitlue Excmpt Dispu.xilinnll)i.chus.\iun
ldentilier Added
No. NA P (BN R D G M Pv | Mo | Q N | A R BN

421 X X ‘This section applies to Design Agencies

42.1.1 X X This section applies to Design Agencies.

4212 X X This section applies 10 Design Agencics. i

4213 X X This section applies 1o Design Apencies.

4214 X X Expository statement providing guidance, not
requirements.

4272 X X X X X Previously implemented from EP401110 (MIC 1.5.2
i)

4.23 X X X X X Previousty implemented from 15P401110 (MIC 1.5.2
a)

4.24 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a) :

4.2.5 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

426 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a) ’

427 X X X X X Previously implemented from EP401110 (MIC 1.5.2

‘ a)

428 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

429 X X X X X Previously implemented from 1iP401110 (MIC 1.5.2
i)

4.2.10 X X X X X Previously implemented from P40 1110 (MIC 1.5.2
a)




Compliance L. |t Evaluation

For
DO TBP 901/A "Integrated Satety Process lor Nuclear Weapons Operations and Fuctlities”
Statement Statement Applicability Contiol Attribute Safety Value Fxempt Disposition/Discussion
ldentiticn Added
No. NA P Ix R b G M I'v Mi 1" 1 Q N i A R (BN

4211 X X X X X Previously implemented from EP401 110 (MIC 1.5.2
i)

43.1 X X X X X Previously implemented trom EP401 110 (_MIC 1.5.2
a) i

43.2 X X X X X Previously implemented from EP4011 10 (MIC 1.5.2
a)

433 X X X X X Previously implemented tfrom EP401110 (MIC 1.5.2
i)

434 X X X X X Previously implemented tfrom EP401110 (MIC 1.5.2
i)

435 X X X X X Previously implemented from EP401110 (MIC 1.5.2

o a)

43.6 X X X X X Previously implemented from EP40 1110 (MIC 1.5.2
a)

43.7 X X X X X Previously implemented trom EP401L 110 (MIC 1.5.2
a) o

438 X X X X X Previously implemented from EP4011 10 (MIC 1.5.2
o)

439 X X X X X Previously implemented from EP401 110 (MIC 1.5.2
&)

441 X X X X X Previously implemented from EP401t110 (MIC 1.5.2
a)

442 X X X X X Previously implemented trom EP401110 (MIC 1.5.2
i)

443 X X X X X Ireviously implemented [rom P40 110 (MIC 1.5.2
a)




] | —, 0 —— ————— .
Compliance, ~ .t Evaluation
FFor
DOE TBP 901/A “Integrated Safety Process tor Nuclear Weapons Operations and Facilities”
Stutement Statement Applicability Control Attribute Safety Value Exempt Disposition/Discussion
Identitier : Added
No. NA P kx R D G Y Mi ] | Q N | A R I BY

444 X X X 11X X Previously implemented from EP401110 (MIC 1.5.2
a)

445 X X X X X Previously implemented from EP4O1110 (MIC 1.5.2
a) {

44.6 X X X X X Previously implemented from EP401 110 (MIC 1.5.2
a)

4.4.7 X X X X X Previously implemented from P40 110 (MIC 1.5.2°
) .

4.4.8 X X X X X Previously implemented from EP401110 (MIC 1.5.2
i)

4.4.9 X X X X X Previously implemented from EPa011 10 (MIC 1.5.2
a)

4.4.10 X X X X X Previously implemented from EP401110 (MIC 1.5.2

- ﬂ)

44.11 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

4.4.12 X X X X X Previously implemented tiom P40 110 (MIC 1.5.2
a)

4.4.13 X X X X X Previously implemented from EP101110 (MIC 1.5.2
a)

4.5.1 X X X X X Previously implemented from EP4ui 110 (MIC 1.5.2
a)

452 X X X X X Previously implemented fiom EP4o1110 (MIC 1.5.2
i)

S.1 X X This section applies to Design Agencies.

5. X X Tlus section applies to Design Agencies.




Compliance .

<t Evaluation

‘or
DOL TBP 901/A "Integrated Satety Process It((nl Nuclear Weapons Operations and Facilities”
Statement Statement Applicability Control Atribute Salety Value Eaempt Dispositionzbiscussion
[dentitier Added
No NA I Iix R 1 G M Py Mi I | Q) N 1 A R l:x o
5.1.2 X X This section applies to Design Agencies.
5.13 X X ‘This section applies to Design Agencics.
5.1.4 X X This section applies 1o Design Agencies ’
5.1.5 X X This section applies to Destgn Agencics,
5.1.6 X X This section applies to Design Agencies.
5.1.7 X X This section applies to Design Agencics,
518 X X This section applies to Design Agencics.
519 X X This section applies to Design Agencies.
5.1.10 X X This section applies to Design /\gcnc—im
Sl X X ‘This section applies to Design /\genci;a.
5.1.12 X X ‘This section applies to Design Agcn:cs.
5113 X X This section applies to Design Agencics.
5.1.14 X X This section applies to Design Agencics.
5.1.15 X X This section applies to Design Agencics.
5.1.16 X X ‘This seetion applies to Design Agencics.
5.1.17 X X ‘This scclion‘applics to Design /\gcn;'\.
5.1.18 X X ‘This section applies to Design Agencics.
52 X X X X X Previously implemented from EP46 1110 (MIC 1.5.2
Q)
5.2.1 X X X X XV Previously implcmcnlcd' |l()-l;l I_:'I’tl()l O MIC 152
a) J




Compliance 1

U Evaluation

For
DOLTBP 901/A "Integrated Safety Process for Nuclear Weapons Operations and Facilities"
Statement Staterment Applicability Control Attnibute Safety Value Lxempt Disposition/Discussion
ldentitier Added
No. NA P kx R D G M Py Mi " | Q N | A R BN
522 X X X X X Previously implemented from EP4ot 110 (MIC 1.5.2
a)
523 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a) i
524 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)
53 X X X X X Previously implemented (rom EP401110 (MIC 1.5.2
a)
5.3.1 X X X X X Previously implemented from EP4o1 110 (MIC 1.5.2
a)
532 X X X X X Previously implemented from LEP401110 (MIC 1.5.2
: i)
533 X X X X X Previously implemented from EP401110 (MIC 1.5.2
)
534 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)
535 X X X X X Previously implemented from EP40111O (MIC 1.5.2
a)
5.3.6 X X X X X Previously implemented trom P40 1110 (MIC 1.5.2
a) '
53.7 X X X X X Previously implemented from EP4o 1110 (MIC 1.5.2
i)
53.8 X X X X X Previously implemented from LP401110 (MIC 1.5.2
a) A
539 X X X X X Previously implemented trom EP401 110 (MIC 1.5.2
i) ‘
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Coniphince 117

FFor

rEValnation

Statement Statement Applicability Control Attithute Salety Value Facmpt Disposition/Discassion
Identifier Added
No. NA P I:x R D (¢] Py Mi " 1 Q N | A ) EN

5.3.10 X X X X X Previously implemented from EP401HIO (MIC 1.5.2
a)

5.4 X X X X X Previously implemented trony 1EP401 110 (MIC 1.5.2
a)

54.1 X X X X X Previously implemented trom EP401110 (MIC 1.5.2
a)

54.2 X X X X X Previously implemented from P40 10 (MIC 1.5.2
a)

54.3 X X X X X Previously implemented from EP401110 (MIC 1.5.2
i) : )

544 X X X X X Previously implemented trom EP401110 (MIC 1.5.2
a) '

5.4.5 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

54.6 X X X X X Previously implemented from EP401 110 (MIC 1.5.2
a) .

54.7 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

548 X X X X X Previously implemented fiomy EP-011H0(MIC 1.5.2
i)

5.5 X X X X X Previously implemented [rom EP401110 (MIC 1.5.2
a)

5.5.1 X X X |'X X Previously implemented from EP401110 (MIC 1.5.2
a)

5.5.2 X X X X X Previously implemented from P40 1110 (MIC 1.5.2
a)
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Complianee I,

FFor

W Evaluation

Statement Statement Applicability Coatrol Atribwe Safety Vialue Exempt Disposition/Discussion
Identitier Added
No. NA P Ex R D G Py Mi I | Q N | A R [x

553 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

5.54 X X X X X Previously implemented trom EPQOLT O, (MIC 1.5.2
i)

5.5.5 X X X X X Previously implemented from EP401 110 (MIC 1,52 |} -
a)

55.6 X X X X X Previously implemented from EP4011 10 (MIC 1.5.2
W)

5.5.7 X X X X X Previously implemented from EP40(110 (MIC 1.5.2
a)

5.6 X X X X X Previously implemented trom £P4011 10 (MIC 1.5.2
4)

5.6.1 X X X X X Previously implemented from EP401 110 (MIC 1.5.2
a)

5.6.2 X X X X X Previously implemented from BP0 O (MIC 1.5.2
@)

563 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

5.6.4 X X X X X Previously implemented trom EP401110(MIC 1.5.2
a)

5.6.5 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

5.6.6 X X X X X Previously implemented from EP401110 (MIC 1.5.2
a)

5.6.7 X N X X X Previously implemented trom EPAOTT10 (MIC 1.5.2
it) .
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DOL TBP 901/A "Integrated Safety Process for Nuclear Weapons Operations and Facilities"”

Statement Statement Applicabihity Control Attribute Safety Value Lxempt Dispositton/Discusson
Identifier Added
No. NA P Ex R D §] Pv. Mi Py i Q N | A R Eix

568 X X X X X Previously implemented Irom EP401110 (MIC 1.5.2
a)

6.1 X X X X X Previously implemented from EP4G11HIO (MIC .52
i) {

7 X X Reference section, contains no requirements,
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Enclosure #4

‘United States Governrhent, .~ __ Department of Energy

m e m O ran d u m | AlbUQU;arque Operations Office

Amarillo Area Office

DATE: APR -3 2000 |

REPLY TO\
ATTN OF: AAO:SSTARWY

SUBJECT: Integrated Safety Management System Verification Réport Corrective Actions
TO: Benjamin J. Pellegrini, General Manager, Mason & Hanger Corporation

The Amarillo Area Office has completed its validation of the revised closure packages for
Integrated Safety Management System Verification Report Corrective Actions 1.A.3,
1.A5, 1.A10, NE.2-1, NE.2-2, NE.3-1, NE.3-2, NE.7-4, and NE.7-5. The closure
packages have been determined to be sufficient to close each of these issues.

The Authorization Basis (AB) Manual, which is an essential element of the corrective
actions for 1. A.3, 1.A.5, 1.A 10, NE.2-1, NE.2-2, NE.3-1, NE.3-2, and NE.7-5, is still in
need of improvement. Comments identifying our specific areas of concern will be formally
‘provided. However, the current revision of the AB Manual is sufficient to address our
previous concerns with regard to scope, as it relates to the hazard analysis and control
development for all facets of nuclear explosive operations, as well as roles and
responsibilities of those involved in the AB, including those involved in the BIO upgrade for
nuclear explosive operations.

If you have any questions, contact Bob Young at extension 3132.

Area Manager
cc: : ‘
R. T. Brock, SSTA, AAO , ,
D. G. Pellegrino, ISRD, AL - | N
R. W. Keller, Compliance Management, MHC D
| r\\?‘ ‘1‘\3\
N
o v \\\>
\_QQ \\:\b . ~:>J)'
’ & S
ERSY

ISMSV19:
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Panrex Plant ISM Authorizarion Basis Manual. MNL-254543, REV 1, Change 0 ’ Februarvy 21, 2000

PREFACE

This Manual represents the flow down from the Management Integration & Controls
Standards/Requirements Identification Document (MIC-1000) to the implementing operational
standards. In addition, this manual incorporates Authorization Basis Task Force recommendations
and brings the world of Authorization Basis into the domain of Integrated Safety Management (ISM).

This Manual constitutes the compilation of the Authorization Basis common terms and definitions,
roles and responsibilities, and how the Pantex Plant conducts business for the Department of Energy
(DOE) following a “licensing” philosophy for mission activities recognized as the Plant Authorization
Basis. This Manual is organized primarily in four main sections. Sections one through three provide
the scope, introduction, and an overview of the Pantex Plant Authorization Basis and the integration
of the Site, Facility, & Nuclear Weapon program’s AB. The fourth section provides a high level
overview of the AB documentation and the fifth section outlines the AB development process
following the ISM Core Safety Functions, as shown below. Finally, the Appendices contain the
common terms and definitions, roles and responsibilities, and the “how-to” guidance for those areas
ofthe AB development process that do not have separate proceduralized guidance for use at the Plant.

DEFINE
SCOPE OF

PROVIDE
FEEDBACK &
MPROVEMENT

CONFIRM
L READINESS

A:USA A8 Manuali.wpd Pagei
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ISSUE HISTORY & SUMMARY OF CHANGES

Revision Change | Submittal Description of Changes
No. No. Date
REV | 0 02/21/00 Initial Issue.
Abmanuali.wpd
LIST OF EFFECTED PAGES
Revision Change | Submittal Effected Pages
No. No. Date
REV 1 0 0221400 All pages
Abmanuali wpd
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1. SCOPE

The Pantex Plant Integrated Safety Management Authorization Basis (AB) Manual applies to all projects,
programs, and activities across the Plant specifically requiring an Authorization Basis (Hazard Category 2
nuclear operations; facilities, nuclear materials, and nuclear explosive operations) by the DOE. The process for
developing Authonzation Basis documents, as described in this manual is organized following the philosophy
and principles of Integrated Safety Management, as developed at Pantex and promulgated through the
Management Integration & Controls Standards/Requirements Identification Document (MIC S/RID). The AB
Process, presented in Section 5, is structured according to the seven core safety management functions of
Integrated Safety Management (Define Scope of Work, Analyze Hazards, Identify Controls, Implement
Controls. Confirm Readiness. Perform Work, and Provide Feedback & Improvement) as they are applied to
the Development, Implementation, and Maintenance of AB documents. The Appendices of this manual contain
the “how-to” for accomplishing each aspect of the process that requires additional direction.

2. INTRODUCTION

The Pantex Plant is in the

L Authorization Agreenmsnt
process of shifting work :
practices from expert- * —» 1
based to standards-based. o/nmms Aethorisat ion Baste (301
An important factor in this . «——
transition is the — &S
development of an AB

. f—— ORR/RA
which documents and
. . Safety Basis
outlines the operating L wessmases )
basis for Nuclear
Operations and Nuclear | [ Detiasd York scope/da
Explosive Operations speciet Torms & Conditfoms <
conducted 1in Pantex wes
FRA

Hazafd Category 2 [—— Environmental Permits Tochnical Support Documents
Nuclear Facilities. The ' . s

. . site €S Plan . ravings (facility, tooling,ate.}
purpose of this Manual is Tectnical Manusls. PAGON

. - Engineering Calculation Notes

to assist AB developers in qency Prepardadness Plan > Cantractor Satety Progrems
providing consistent and
technically sound gypype Relationship Between Plant Documents and the AA.

docuinents.

After the AB is developed. it is included in an Authorization Agreemnent (AA) between DOE and MHC. Figure
1 represents the relationship between the established Safety Basis, Authorization Basis, Plant programs, and
Authorization Agreements for facilities and nuclear explosive operations. Authorization Agreements document
key terms and conditions (controls and commitments) between DOE and MHC under which work on Hazard
Category 2 nuclear weapon programs and nuclear material operations is authorized.

Authorization Agreements for individual covered operations are located in an appendix of the Masrer
Authorization Agreement for Nuclear Operations, MNL-258600. This Master agreement was established
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between MHC and DOE/AL to establish and maintain the basis for authorizing Hazard Category 2 Nuclear
Operations at Pantex. o

3.  ABDEVELOPMENT OVERVIEW AT PANTEX

The Authorization Basis at Pantex is developed at three levels: 1) Site; 2) Facility; and 3) Weapon Program.
Each-Icvel establishes a specific portion of the complete Plant Authorization Basis. Although interrelated, each
level is unique, which enables the AB process to avoid duplication of efforts in developing the complete AB for
individual facilities and covered operations. Specific roles and responsibilities for organizations and individuals
responsible for developing, implementing, and maintaining AB documents is presented in Appendix B.

Hazards associated with any work activity that have the potential to cause illness, injury or death to personnel
or the public, or damage to the environment are systematically and uniformly identified and analyzed.so that
appropriate controls can be derived commensurate with the work to be performed. Systems to identify and
analyze hazards are tailored to the expected risks. All hazards pertinent to the nuclear activities at the plant are
identified and evaluated at one of the three levels stated above, as follows;

Site-Level .

At the site level, hazards that are common to all nuclear facilities are identified and controls
established. For example, the site-level hazard analysis considers external events which include
threats from an aircraft crash, fires, and potential impacts from explostons in adjacent operating
facilities. The analysis also considers natural phenomena hazards such as lightning, tornadoes,
and flooding. ' '

Fuciliny-Level

At the facility level, first, the hazards analysis and controls’ selection completed at the site-level
is used. "As such, all controls identified at the site-level are applicable for the activities
conducted at the facility, unless the facility analysis explicitly takes cxception to the site-level
analysis and establishes alternative controls. At this level, additional analysis focuses on
hazards that are specific to the facility. The analysis includes failure of facility systems,
hazards associated with specific energy sources found in the facility, and external events that
are dependent on facility design (e.g.. seismic analysis of the facility and its systems and
components).

Weapon Program-Level

At the program-level, first, the hazard analysis and control selection completed at the site-level
and facility-level are used. As such, all controls identified at the site-level and facility-level are
applicable for the activities conducted at the weapon program-level, unless the weapon
program analysis explicitly takes exception to the facility-level or site-level analyses and
establishes altemative controls. For individual weapon prograins, additional hazard analysis
focuses on the weapon/facility interfaces and interactions which represent potential threats or
insults to the weapon. Additionally, the specific activities perforined and the equipment
introduced by the program are evaluated for the introduction of hazards. This evaluation
considers equipment failures and personnel error.

A:USM 4B Manuali.wpd . : Page 2 of 87



Panrex Plant 1SM Aurhorization Basis Manual, MNL-254543. REV 1, Change 0 A February 21, 2000

4. AB DOCUMENTATION

Hazard analysis results and the associated controls that are derived from those analyses for the Site, Facility,
and Weapon Programs are documented and approved by DOE. These documents constitute the Authorization
Basis for conducting Nuclear Explosive Operations and Nuclear Material Operations. The Authorization Basis
documents, containing the results of the hazard identification and evaluation and control selection at each of the
three levels, are comprised of the following: '

Site-Level

The Site-Level Authorization Basis is described in the Pantex Plant Safety Analysis Report
General Information Document (GID), MNL-163944, and Technical Safety Requirements
Jor Pantex Facilities (TSR) Document, RPT-SAR-199801. The format for the GID follows
DOE-STD-3009-94 for Chapters 1 through 17. The format of the TSR follows DOE Order
5480.22. : :

Facility-Level , ‘

At the facility level, the Authorization Basis is described in Facility Safety Analysis Reports
(12-116, Special Nuclear Material Component Staging Facility Final Safety Analysis Report,
RPT-SAR-210640, and 12-104A, Pantex Plant Final Safety Analysis Report Building 12-
1044 [Weapons Special Purpose Bav Replacement Complex/), the Basis for Interim
Operation for Nuclear Facilities at the Pantex Plant (B1O), MNL-00076, and the Technical
Safety Requirements for Pantex Facilities. Facilities are grouped by general facility type
including: Nuclear Explosive Cells, Nuclear Explosive Bays, Special Purpose Nuclear Facilities,
Zone 12 Staging Facilities, Zone 4 Staging Facilities, and Transportation. The format of the
facility BIO follows DOE-STD-3009-94 for Chapters 2 through 5. The technical safety
requirements are incorporated in the Site-Level TSR Document.

Weapon Program-Level
Weapon Program Authorization Bases are captured in Hazard Analysis Reports (HARs) and

Activity Based Controls Documents (ABCDs). The Authorization Bases for individual weapon

-programs arc developed separately. The. format for HAR documentation is provided in
Appendix D, of this manual. The format for the ABCD follows the TSR guidance in DOE
Order 5480.22. '

Based on the frequency and the severity of consequencc of identified hazards, hazard controls are classified as
Safety-Class, Safety-Significant, or Important to Safety. The Safety-Class and Safety-Significant controls are
further developed and established under DOE change control and promulgated at the Plant as the Technical
Safety Requirements. The Important to Safety controls are documented in MNL-260121 and maintained under
MHC change control. During the process of identifying controls, the defense-in-depth philosophy is applied.

Defense-in-depth is an approach to facility safety that builds in layers of defense against the release of hazardous
and radiological inaterial so that no one layer 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 materials to the environment. This approach includes measures to protect the
public, site worker, and the environment from harm in case these barriers are not fully effective.
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Typical categories for layérs of defense include the following:

. Physical barriers to prevent the event. For example: A fire cabinet to prevent flammable liquid
fires in the facility.

. Physical barriers to prevent the event from impacting the weapon. For example: The building
structure provides a fire barrier to prevent external fires from initiating intemal fires.

. Administrative Controls used to prevent the event. For example: Limiting ignition sources in
the facility to prevent fires. ‘

. Administrative Controls used to minimize the impact on the weapon from the event. For
example: Combustible controls to limit the size and location of fires.

. Emergency procedures are used to lessen the impact of the release by evacuating personnel

from the area of the release.
5. AB PROCESS

Following the establishment of mission objectives and resource targets, Organization Managers and Program
Managers determine the specific work to be accomplished to meet those missions. Activities are then prioritized
to make effective use of available resources.

The AB process begins with the identification of the activity and the location or facility in which the activity will
take place. Throughout the ahalysis and preparation of the safety basis and Authorization Basis, the activities
identified in Figure 2 will be systematically completed. These activities will be discussed as they fall in line with
the 1ISM core safety functions in this section. The numbers in the boxes of Figure 2 correspond to the seven
core safety functions (i.e., | = Define Scope of Work, 2 = Analyze Hazards, 3 = Identify Controls, 4 =
Implement Controls, 5 = Confirm Readiness. 6 = Perform Work, 7 = Provide Feedback and Improvement).
At the end of each of the core safety function sections, significant issues, required inputs, participants,
deliverables, and procedures or guidance, pertinent to the activities in that functional area, are identified. The
AB process is made up of activities (with multiple activities per core safety function as shown in Figure 2), each
of which provides infonmation that will be used by a later activity or activities. Since the output of one activity
is the input of a subsequcnt activity, the activities will typically be performed in series. Also, many of the blocks
are functionally interactive and, to the extent possible, the personnel performing these activities should establish
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good communications early in

. wHe/pr N
the process. Often, thc number Id. Activi Review &
. . e . & Pacilit
of itcrations can be minimized if A g _ Approval
3
both, or all, v 9y
peo‘pl‘c are involved early in the prepare fof beatt mar, M
decision  processes. The | analysis | BIO. GID, ' ——— | noE Review °
. . ABCD, TSR
application of each block of ‘ 3 S| Zggroval‘
. . NESSG MS
work wili be dependent on the + 3
: ; ' Evalu L
scope of work of the AB ID. Hazards | ID- Positive z‘f’?e::jenege ] '
development For a new Msasures so/ss @ .tr I ¢ SB Impiement F
. ’ : . Str55 COntro sy pocument . Centrols
facility, all of the blocks will r F Accident
generally apply. For a revision > . . Analysis y S
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, ssmen
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. - . E Perfcrm
during the Define Scope of ID. Hazard ID. Comtrols ok
Work activity below. Eveats 4 3 ¥ 5
s . S
* ? Feedbac &
5.1 Define Scope of > P E—
; P Screen F. Develop % Eva'iuate] Improvement
Work Events Acczident Analyses2 sB
Pocument ©
A comprehensive definition of — s
the full scope of work to be D, contron
K . Controis
accomplished in the 3
development of AB documents No Controis Needed

is required to ensure the project
manager. the customer, and the  Figure 2:  Site, Facility, and Weapon SB and AB Development.

analysts fully understand the

tasks that must be complcted for an activity or facility, and in what sequence they must be accomplished.
- Figure 2 illustrates the interrelationship of tasks that. when completed, provide the AB Project Team Leader
with the necessary information to complete development and implementation of an Authorization Basis. The
scope of activities for Define Scope of Work enconipasses Blocks A and B in Figure 2.

5.1.1 Identify Activity and Facility (Block A)
5.1.1.1 Site/Facility

At the site and facility level, the scope of work is developed by the AB Project Team Leader. Scope
development generally includes an estimate of resources for completion of all the tasks in Figure 2 except blocks
R and S. The AB Project Team Leader will review existing documentation for existing facilities and project
documentation for new facilities to determine the level of effort that will be required to complete the AB
development and implementation. The AB Project Teamn Leader will determine the number and skill level of
the personnel that will be required to complete the defined activities, i.e., the AB Project Team members.
Additionally, the AB Project Team Leader must determine if there are any contractor resources required to
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complete the sbope of work. The AB Project Team Leader should consult with each of the AB Project Team
members to obtain concurrence of the resource needs to complete the work and the duration of each activity.

5.1.1.2 Weapon Program

At the weapon program level, the scope of work is developed by the AB Project Team Leader in conjunction
with the Weapon Program Manager and usually includes all the tasks in Figure 2 except blocks Q, R, and S.
This phase of the Authorization Basis development includes establishing the weapon process(es) and the number
of procedures that will be analyzed, identifying the chemical and/or radiological inventories to be evaluated, and
identification of the location of the operations to be considered. For weapon programs, this is provided by the
Program Manager or Program Engineer. Typically, some of this information is located in the weapon safety
specification, existing NES studies, and weapon drawings. '

The weapon process flow diagrams are generally provided by the Program Engineer based on information
requested by the analysts. This is necessary to completely document the scope of the AB development
activities. ' ,

i

5.1.2 Prepare for Analysis (Block B)

This scope of this task is to select the AB Project Team and to perform document reviews, conduct training,
and to perform walk downs. The purpose of these activities is to familiarize the AB Project Team with the
facilities, equipment, etc, and to train the participants on the AB development process including the hazard
analysis process to be used. '

Another key task is to begin the development of the Safety Basis Document List. This list is the key to .
successful maintenance of the safety basis and is used to control the safety basis documents. This development

must begin at this stage of the AB development process. The Safety Basis Documents List is developed by the

AB Project Team Leader and contains a summary listing of safety basis documents. The Safety Basis

Document List, at this stage, is comprised of only the summary listing of safety basis documents. Later in the

AB devclopment process, the linkage between the supporting engineering calculations and other supporting

analyses, the AB document(s) approved by DOE. and the operating procedures containing the controls will be

added to the list.

5.1.3 Significant Issues and Interfaces for Defining Scope of Work
The following should be considered in defining the scope of work;

. Facility SSC operating history (for existing facilities).

. Coordination of the project activities with other site activities.

. Development and team review of a facility description document that contains all information to be
used for performing analyses in suppbrt of Authorization Basis development.

. . Determination of existing AB or safety basis documents that are to be used and maintained.

. Facility Manager participation including review and approval of facility baseline information to be used.

. Determination of the number and type of safety bases documents that will be required to be completed

(e.g., calculations, studies, drawings).
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. Estimate of resources and durations for MHC, DOE, and Design Agency reviews.

. Estimate of the resources required to implement the controls. including time and resources to develop
documents and perform physical work.

. Changes to the facility or project documents may result in changes to the resources and time required

to develop and implement the AB. A change control process is required to ensure proper control of
the baseline.

. Operating history. information about Weapon Specific NESRs.

. Identification of Site and Facility AB documents and controls applicable to the weapons.

. Amount of Design laboratory involvement in the AB development process.

. The AB Projcct Team Leader leads the effort to develop scope and resource requirements, however,

at a minimum, the Facility Manager or Weapon Program Manager should review and approve the
process baseline information early in the process to ensure agreement with the information.

5.14 Required Input for Defining Scope of Work

The following information is required to generate the AB development baseline

. ‘Facility or project documents

. Weapon controlled documents (Weapon Safety Spec1f cation, etc)
. Activity definition

5.1.5 Participants for Defining Scope of Work

The following participants should be consulted in the development of the scope of the AB development and
unplementdtlon task:

Facility AB Projects

. AB Project Tcam Leader

. Project Enginecr

. Risk Analysts

. Facility Managcr(s)

. - Facility Engineers

. Production (Project) Personnel

Weapon AB Projects

. Program Manager

. AB Project Team Leader
. Program Engineer

. Hazard Analysts

. Production Technicians

. Design Agency Personnel
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5.1.6 Deliverables for Defining Scope of Work

. The AB scope will be documented in an AB Project Plan. For new facilities, the AB Project Plan can
be included in the overall facility Project Plan. The AB Project Plan provides the baseline scope, cost,
and schedule for all activities to develop, issue. and implement the AB documents.

. List of Safety Basis documents

5.1.7 Procedures, Guides, and Other Tools for Defining Scope of Work

. Appendices D & E of this manual for HAR documentation and completeness requirements.

. Interagency Technical Business Practice (TBP) TBP-901/A. Integrated Safety Proccss for Nuclear
Weapons Operations and Facilities, February 7, 2000 :

. ' Appendix B of this manual for Roles and Responsibilities in creating AB documents

. Controlled document number E9900000057, List of Authorization Basis Dvcuments Jfor Pantex

- Nuclear Facilities and Nuclear Explosive Operations
5.2 Analyze Hazards
This phase of AB development encompasses blocks C, D, E, F, G, & I as shdwn in Figure 2. The application
of these activities is in accordance.with the AB Project Plan. The scope of this activity includes the
identification of the hazards and the subsequent evaluation of those hazards.
5.2.1 Identification of Hazards (Block C)

5.2.1.1 Site Level

At the Site Level, the hazards considered are those external events that could result in unacceptable electrical,
mechanical, thermal, or chemical impact to the facility and the contained inventory. The facility inventory is
considered in determining the unacceptable impacts. The external events evaluated at the site-level are those
that impact all facilities without consideration of specific facility design.. External events considered are:

T Tornados and High Winds
. Lightning
. Fire
. Flooding
. Chemical Release
. Aircraft Crash
. Extemnal Explosions

5.2.1.2 Facility Level

At the Facility Level, the hazards evaluated are those external to the facility and those that resuit from energy
sources within the facility. Additionally, the specific radiological and chemical inventory in the facility is
identified. Types of hazards considered are:
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. External Events (Seismic; Tomado, Flood, Lightning, Fire)

. Internal Fire

. " Energy sources (electrical, air, vacuum, HVAC, gas, steam, )
. Radiological inventory (type, form, quantity, location)

. Chemical inventory (type, form, quantity, location)

. HE inventory (quantity, form, location)

5.2.1.3 Weapon Program Level

At the weapon program level, the hazards evaluated are those at the interfacc between the weapon and the
facility, those associated with the hazards intrinsic to the weapon, those introduced by the weapon program into
the facility, and those associated with the activities performed on the weapon. Types of hazards considered are:

. Facility environments (impact, fire. electrical, chemical, thermal)

. External events (tornado, seismic, flood, fire, lightning)

. Weapon program equipment failure

. Personnel error

. Radiological inventory of weapon (type quantity, form, locatlon)

. Chemical inventory of weapon (type, quantity, form, location)

.- HE inventory of weapon (type, form, quantity, location)

. Combustible and flammable inventory introduced by weapon program (type, quannty, form, location)
5.2.2 Screen Hazards (Block D)

The purpose of this activity is to identify those hazards that require further analysis in the AB process. This
screening identifies those hazards that have been previously evaluated and are currently controlled through
existing Pantex Plant programs/processes (e.g., Occupational Satety & Health Program, Explosive Safety
Program). In addition, hazards that are not of sufficient magnitude to require further evaluation are screened.

Hazards that do not require further evaluation because they are currently controlled through existing programs
are documented and the controlling program(s) identified.

5.2.2.1 Facility Level

Hazards that have been evaluated at the Site-level are screened by providing reference to the specific Site-Level
evaluation that was performed. Care must be taken to ensure that the referenced evaluation is.applicable to the
facility spec1ﬁc sensitivity to the hazard.

5.2.2.2 Weapon Level
Hazards that have been evaluated at the Site and Facility levels are screened by providing reference to the

specific Site-Level or Facility-Level evaluation that was performed. Care must be taken to ensure that the
referenced evaluation is applicable to the weapon-specific sensitivity to the hazard.
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5.2.3 1dentification of Hazard Events (Block E)

Based on the hazards identified in the previous step, the energy sources present, and the activities to be
performed, the hazardous events are identified. Hazardous events identify the method or mechanisms by which -
hazardous material can be released or how the energy source can be released to an.unwanted location and result
in a serious personal injury or fatality or an energy input to the weapon or hazardous matenal.

5.23.1 Unmitigated Hazard Analysis

An unmitigated hazard analysis is performed to determine the highest risk that can result from the hazardous
events. The unmitigated hazard analysis considers the total material at risk and the maximum available energy.
T o obtain the highest possible risk from the analysis, the unmitigated hazard analysis does not generally consider
the availability of safety features. When it is not practical to exclude a specific safety feature, that feature may
be used in the analysis and documented as an initial condition. The imutial condition will be developed as a
Safety-Class control.

The unmitigated hazard analysis develops a conservative frequency and consequence for the hazardous event,
The evaluation is generally qualitative with little or no analysis. The determination of the frequency is generally
based on published literature, past operating experience, industry experience, or expert judgement, The
frequency is expressed in one of the following bins: Anticipated, Unlikely, Extremely Unlikely, Beyond
Extremely Unlikely, or Sufficiently Unlikely.

The consequence for-the hazardous event is generally qualitative with little analysis. The consequence 1s
generally categorized as one or more of the following: worker serious injury or fatality, aerosol release of
radioactive matenal, tritium release, Fire with dispersal, High Explosive Detonation/Deflagration with dispersal,
or Inadvertent Nuclear Detonation (IND). Specific dispersion quantities can be calculated at this stage of the
analysis, but generally dispersion analysis is limited to the accident analysis process.

Events that are evaluated and controlled under a Plant Program or National Code or Standard, are not evaluated
during the AB development. The Pantex program or National Code or Standard is identified in lieu of

prefonming the hazard analysis.

During the hazard identification, hazardous event identification, and unmitigated hazard analysis, positive
measures are identified that can later be selected to provide a safety function.

5.2.3.1.1 Facility-Level Unmitigated Hazard Analysis

For hazardous events that have been analyzed at the Site-Level, the event is not re-evaluated at the Facility
Level. Care must be taken to ensure that the referenced analysis is applicable to the facility-specific sensitivities.

5.2.3.1.2 Weapon Program Unmitigated Hazard Analysis
For hazardous events that have been analyzed at the Site-Level or Facility-Level, the event is not re-evaluated

at the Weapon Program level. Care must be taken to ensure that the referenced analysis is applicable to the
weapon-specific sensitivities,
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5.2.4 Screen Hazard Events (Block F)

This step in the AB process screens events based upon estimates of the frequency and consequence of event
occurrences. This screening provides one of three conclusions:

. The risk of the event is low enough so as to not require identifying controls (continue at Block G,
Section 5.2.5),

. Specific controls are identified based on the unmitigated hazard analysis (continue at Block H, section
53.1). or :

. The event must be further developed and analyzed in an accident analysis (continue at Block I, section
5.2.6). :

5.2.5 Document Hazard Analysis (Block G)

The Hazard Analysis, Engineering Calculations, and other supporting documents will be documented and
maintained as safety basis documents. For Weapon Progras, the hazard analysis is captured in a Technical
Support Document. The hazard analysis must include the following;

*  List of hazards identified.

»  Results of hazard screening process.

» - Hazard tables that identify all hazardous events evaluated with the unmitigated frequency and
consequence, identification of screened hazards with reference to a Pantex program. National
Consensus code or standard for screened events. ]

»  Referenced site or facility hazardous event, as applicable, for events that are not evaluated but are
referenced to previously performed analyses.

» Identification of positive measures for each event.

5.2.6 Develop Accident Analyses (Block I) -

For the events to be further developed, accident scenarios are generated. More than one hazardous event can
be evaluated under an accident scenario. Each accident scenario provides sufficient information to identify the
initiating condition(s), any enabling conditions that occur during the progression of the accident, and all
consequences that can result from the accident. The accident scenario must provide sufficient information to
allow the reader to understand how the accident occurs, Additionally, the scenario must provide sufficient
information to support the development of the frequency of the accident and to develop controls to prevent or
mitigate the accident, The unmitigated frequency and consequence of the accident is determined. Generally,
the analytical bases developed for the accident analysis is considerably more comprehensive than the evaluation
performed for the hazardous event analysis. This detailed evaluation will generally result in a less conservative
result than that developed for the hazard analysis.
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The unmitigated accident analysis results in one of two conclusions:

h

2.7

5.2.8

The risk of the accident is low enough so as to not require identifying controls (continue at Block G,
Section 5.2.5)

Specific controls must be identified (continue at Block J, Section 5.3.1)
Significant Issues and Interfaces for Analyzing Hazards

The information used to identify and evaluate the hazards must be documented and those documents
must be under change control. '

The facility or programi manager should be involved in the activities to better ensure acceptance of the
results. ‘

Care must be taken to not make assumptions or to inadvertently credit controls (initial conditions).
Assumptions and Initial Conditions must be developed as Critical Safety Controls:

Required Input for Analyzing Hazards

The following are required to perform the Hazard Evaluation scope of work:

5.2.9

Site, Facility, or Weapon Program documents
AB Project Plan -

Participants for Analyzing Hazards

AB Project Team Leader
Hazard and Accident Analysts
Facility or Program Manager
Design Agencies, as required

Deliverables for Analyzing Hazards

Hazard Analysis Docuiment .
Accident Analysis Documents, if applicable. For accident analyses, separate documents may be issued
or the analyses can be included in the AB document. '

Procedures, Guides, and Other Tools for Analyzing Hazards

Appendix C of this manual for site/facility/weapon hazard/accident analysis.

Hazard Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23,
Nuclear Safetv Analysis Reports, DOE-STD-1027-92, U.S. Department of Energy, Washington, DC,
December 1992

DOE-STD-3009, Preparation Guide for U.S. Department of Energy Non-reactor Nucleur Facilitv
Safety Analysis Reports, U.S. Department of Energy, Washington, DC. -
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. American Institute of Chemical Engineers, Guidelines for Hazard Evaluation Procedures, 1992
5.3 Identify Controls

5.3.1 Identify Controls (Blocks H and J)

Based on the hazard and accident analyses, controls are derived to prevent or mitigate the events. The controls
will generally be selected from the positive measures that were identificd during the hazardous event
development. 1f positive measures do not exist, new controls arc developed.

There are two types of controls: engineered features and administrative controls. Engineered features may be

passive or active. Administrative controls may be specific or programmatic. The following priority shall be
considered in the identification of controls:

, Preventive controls over mitigative controls

. Engineered features over administrative controls

. Passive engineered features over active engineered features
. Specific administrative controls over programmatic controls

When administrative controls are selected, the control shall be tied to a Pantex program (e.g., Training,
Explosive Safety Program, etc.).

5.3.2 Classification of Controls (Block K)

Based on the unmitigated analysis and the derived controls, the controls are classified. Controls classification
1s based upon event frequency and consequence using the following:

Safety-Class is applied to controls that:

. Prevent or mitigate the results of an event with a consequence greater than 25 rem offsite for cvents
with a frequency greater than 1E-6.
. Prevent an IND for events with a frequency greater than |E-8.

Safety-Significant is applied to controls that:

. Prevent or mitigate the results of an event with a consequence greater than 100 remn onsite for events
with a frequency greater than 1E-6. '

. Prevent or nitigate the results of an HED/D for events with a frequency greater than 1E-7.

. Prevent an event that results in a serious worker injury or fatality.

. Prevent or mitigate the results of an event with a consequence greater than ERPG-2 for events with
a frequency greater than 1E-6.

. Are evaluated, subjectively, to provide a significant contribution to Defense-in-Depth for events that

do not exceed the above criteria. No frequency or consequence evaluation is required.
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1)

Important to Safety is applied to controls that do not provide a Safety-Class or Safety-Significant function but
are considered to provide sufficient benefit to warrant the cost of capturing the control in the configuration
management progran.

5.3.3 Evaluate Effectiveness of SC and SS Controls (Block L)

All Safety-Class and Safety-Significant controls are required to be further defined in terms of functionality,
reliability, and availability to establish the effectiveness of the control. The effectiveness of the SC and S§
controls are determined to ensure the application of the control to the event provides a sufficient reduction in
risk. :

5.3.3.1 Functionality

Assuming the control is completely reliable and always available, the control inust be able to prevent or mitigate
the event under all conditions. If there are some conditions for which the control will not provide the required
function. then it is not considered a control. Either the positive measiire may be enhanced or one or more
positive measures may be combined to provide the required control under all conditions.

5.3.3.2 Reliability

Assuming the control provides the function and is always available, the degree (conditional probability) that the
control will not fail when required to provide the safety function is evaluated. The reliability of the control is
generally based on the design of the control for engineered features, and the level of operator intervention
- required for administrative controls. Reliability can be eXpressed numerically or qualitatively described.
Reliability of engineered features can be increased by performing design changes and through more frequent
surveillance, preventive maintenance, etc. Reliability of administrative controls can be increased by training,
verification of the activity, more frequent surveillance, etc.

5.3.3.3 Availability

Assuming the control provides the function and is completely reliable. the percentage of time that the control
will be on-line is evaluated. The availability of the control is generally based on the design, maintenance, and
nspection for engineered features and the level of operator intervention required for administrative controls.
Availability for enginecred features can be increased by limiting the time that the control is taken out of service,
providing installed redundancy, etc. Availability for administrative controls can be increased'by providing more
resources.

5.3.3.4 Residual Risk

The evaluation of the effectiveness is incorporated into the hazard and accident analyses to determine the
residual risk considering the control is in place. If the controls selected effectively prevents or mitigates the
event to an acceptably low residual risk, no additional controls are required. If the effectiveness is not sufficient,
additional controls are selected, and the process continues at Section 5.3.
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After the development of te effectiveness of the controls has been completed, the residual risk on operations,
considering controls, is assessed. The residual risk is compared to either (or both) the frequency/consequence
criteria of the EGs or the Target Level of Controls (Ref. D&P Manual Chapter 11.5). Both of these are treated
as goals and are not an indication of an acceptable risk. For IND events, the goal is to sclect at least two
controls. However, they arc used as a benchmark to demonstrate the level of residual risk under the controlled
operation, '

5.3.4 Development of Controls -

For each SC and SS engineered feature, the following shall be developed:

. Safety function
. Functional Requirements
. Critical Characteristics

For each administrative control and Iimportant to Safety Controls. the safety function shall be identified.
5.34.1 Safety Function

Based on the analyses, the safety function of the control is identified. The safety function provides a description
of what the control must do and under what conditions it must function. The safety function includes either
prevent or mitigate in the wording.” Examples of safety functions are:

. Prevent 4 tornado missile from impacting the nuclear explosive.
. Mitigate the release from an HED/D by containing the hazardous material following the explosion.
5.34.2 Functional Requirements

Based on the Safety Function and analyses, the functional requirements are established. The functional
requirements provide measurable parameters. Examples of functional requirements are:

. Stop 2 2 x 4 of 10 pounds traveling at 100 mph from penetrating the facility
. Limit the release of radioactive material to less than 25 rem at the site boundary following a high
explosive detonation of 25 pounds of HE.

5.3.4.3 Critical Characteristics

Based on the Functional Requirements, the specific engineered feature, and the analyses, the required
parameters are identified. Examples of critical characteristics are:

. The walls are designed of 2000 psi concrete at least 12 inches thick, the doors are at least 0.25 inches
thick SA-36 steel.
+  The total leak area of the facility is less than 24 square inches
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5.3.5 Draft AB Documents (Block M)

During this phase of AB development, in addition to drafting the AB documenis for eventual DOE approval.
the AB Project Team Leader will draft an AB Document Implementation Plan to accompany the AB documents
through their review and approval process.

5.3.5.1 Site Level

At the site level, the results of the AB development process is documented in the GID and the TSR. The GID
is devcloped in accordance with the guidance provided in DOE-STD-3009-94, specifically formatted in
accordance with Chapters 1 through 17 of the DOE standard. The TSR is developed in accordance with the
guidance in DOE Order 5480.22..

5.3.5.2 Facility Level

At the facility level, the results of the AB development process is documented in the BIO or a SAR, and the
TSR. The BIO is developed in accordance with the guidance provided in DOE-STD-3009-94 as delmeated in
Chapters 2 through 5. The TSR information is developed in accordance with DOE Order 5480.22 and is added
to the TSR developed at the site level. For facilities that have a stand-alone SAR and TSR, the SAR is
developed in accordance with DOE-STD-3009-94 and the TSR is developed in accordance with DOE Order
5480.22. '

5.35.3 Weapon Program Level

At the weapon program level, the; results of the AB development are documented in a HAR and an ABCD.. The
HAR is developed in accordance with the format and content guidance provided in Appendix D of this manual.
The ABCD information 1s developed in accordance with DOE Order 5480.22 and is added, as an appendix, to
the Site TSR.

5.3.6 MHC and PT Review and Approval (Block N)

After the AB document is generated and signed by the originator(s), it is reviewed and approved by MHC and
the Project Team (Weapon Program) prior to being submitted to DOE. The following reviews are to take place:

5.3.6.1 Peer Review

The AB document is first reviewed by the person(s) qualified to create the document, but who did not
participate in the development. This review is to ensure the document is technically accurate and complete.

5.3.6.2 Manager Review and Approval

Following a peer review, the originator's manager reviews the document to verify that it meets the quality
requirements of the organization.
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5.3.6.3 Technical Review and End User Review

The AB document is reviewed by personnel required to ensure the document has adequately incorporated all
information and that all controls can be implemented as described. This review i1s conducted under the
centralized review process. The review will include engineering, facility manager, program manager, Explosive
Safety, Nuclear Safety, and Nuclear Explosive Saféty at a minimum. The review comments and responses
must be documented.

5.3.6.4 Project Team Review ]
For weapon program AB documents, a review by the Project Team is required to ensure the document has
adequately incomorated all informmation. The review is lead by the Program Manager. The review may be
formal with documented comments and responses, or the review may be performed informally. The Program
Manager shall determine the formality of the review.

5.3.6.5 Senior Technical Advisor Review

The AB documents are reviewed by the MHC’s Senior Technical Advisor for technical accuracy and
completeness, and to ensure the document meets MHC criteria for a quality document. The review comments
and responses must be documented The Senior Technical Advisor Review is part of the Technical Review
process. ‘

5.3.6.6 ABCCC Approval

Following the Technical Review and End User Review, AB documents are presented to the Authorization Basis
Change Control Committee for approval. The ABCCC has representatives from all organizations that may be
‘impacted by the AB. The purpose of the ABCCC approval is to verify that all organizations have participated
in reviewing the documents and that all comments are resolved.

5.3.6.7 MHC Approval

Following approval by the ABCCC, AB documents are routed for General Manager approval. The routing
includes the Senior Technical Advisor and the General Manager.

5.3.7 DOE Review and Approval (Block O)
AB documents are submitted to DOE AAO for review and approval. It is anticipated that there may be
comments received the first time these documents are submitted. These documents are generally reviewed by

a Safety Basis Review Team (SBRT) comprised of DOE employees and subcontractors.

Formal comments received from DOE and the responses to the comments are formally documented and
transmitted back to DOE.

AB document cominents received from DOE that require revisions to the document must be processed through
the MHC Review and Approval process 1dentified above in Section 5.3.6. To expedite comment resolution,

A:USM 48 Manualivpd Page 17 of 87



Panrex Plant ISM Authorization Basis Manual. MNL-254343. REV 1. Change 0 February 21, 2000

the personnel that originally reviewed the document(s) should be included in the resolution process. AB
document comment and resolution forms should be used to conduct these MHC reviews, as this will focus the
review on AB document changes only. :

DOE approval of AB documents may include conditions of approval (COA). These conditions of approval are
included in the Safety Evaluation Report (SER) provided by DOE. Depending on the conditions and
requirements included in the SER, the comments may be resolved without additional approval by DOE, or the
documents may have to be resubmitted following resolution of the conditions of approval.

After the AB has been approved by DOE, all changes to the facility or program must be reviewed for potential
changes to the AB that would require DOE approval. The USQ process is used to determine if the change to
the safety basis would result in a change that would require DOE approval.

5.3.8 Significant Issues and Interfaces for Identifying Controls

. Control selection should include input from the facility manager/program manager.

. All input information must be in configuration controlled documnents.

. The classification of controls is a functional classification and does NOT infer specific desxgn criteria.

However, past DOE practices had used an approach similar to the NRC of establishing a predetermined
set of design requirements so that deterministic analysis could bé used and the controls could be
assumed to have a reliability and availability of unity. In a probabilistic approach, the assumption of
unity is not applicable, therefore, the pre-defined design requirements are not necessarily applicable.
Care must be taken to demonstrate that the control selected will perform to the required reliability and
availability documented.

5.3.9 ' Required Inputs for Identifying Controls

The following input documents are required to identify controls:

. Unmitigated hazard and accident analyses

. Identification of controls already credited for the event
. Facility or Weapon design documents

. Description of Pantex programns

. Positive Measures

5.3.10 Participants for Identifying Controls

. AB Project Team Leader

. " Facilities/Program Engineer

. Hazard and Accident Analysts
. Facility or Program Manager
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5.3.11 Deliverables for Identifying Controls

. For Weapon Programs, an ABCD to Append to the Site TSRs.

. For Weapon Programs, a completed and DOE approved Hazard Analysis Report.
. Updates to Safety Basis Document List. as required.

. Implementation Plan, (identifying activities required to implement controls).

. For Site or Facility AB controls, revision to the Site TSRs.

5.3.12 Procedures, Guides, and Other Tools for Identifying Controls

. Plant Standard STD-0143, Technical Procedures System

. Appendix D of this manual for weapon hazard analysis form and content.

. Appendix E of this manual for HAR completeness criteria.

. Plant Standard STD-0148, /nregrated Processes for Seamless Safety (58-21)

. U.S. Department of Energy Standard, Hazard Analysis Reports for Nuclear Exploczve Operations,
, DOE-DP-STD-3016-99, Washington D.C., February 1999

. Plant Standard STD-3073, Implementation of Authorization Basis Changes

o MNL-00034, Configuration Management Conduct of Operations
54 Implementation Controls (Block P)

AB controls are implemented based on the type of control, engineered or administrative, and are implemented
in work processes through programs and procedures. Complete implementation generally requires developing
documentation, performing physical modifications, and conducting training, as appropriate.

5.4.1 Developing Documents

Engineered features must be captured in configuration controlled documents. The engineering document that
captures the physical configuration of SSCs is developed, or revised, to ensure that any proposed changes to
SSCs do not impact the safety function. For SC and SS controls, a Facility Design Description (FDD) or
System Design Description (SDD) is used to capture the physical configuration. Additional engineering
documents (drawings) may be used. In addition to the physical configuration for engineered features, either
surveillance requirements or in-service inspection requirements must be documented. For SC and SS controls.
the surveillance and in-service inspection requirements are documented in the TSR/ABCD. Procedures must
be in place to ensure the activities are perforrned. Additionally, there may be training requirements for the
personnel that are going to perform the activities.

Administrative controls must be captured in controlled documents. Administrative controls are generally
documented in Facility Standards, Nuclear Explosive Operating Procedures, or Plant Standards. Other methods
or documents may also be used. Generally, for administrative controls, some level of training is required.

A-iSM 48 Manualiwpd Page 19 of 87
AN



Pantex Plant 1SM Aurhorization Basis Manual. MNL-254543. REV 1. Change 0 February 21, 2000

5.4.2 Safetj' Basis Document List

A key to successful implementation of the AB controls is to provide the assurance that each control has been
properly flowed down to the shop floor via operating procedures, training, drawings, etc. Additionally, there
must be a mechanism to review changes that might defeat the controls. The Safety Basis Document List is the
tool used to facilitate the flow down of controls. The specific project safety basis document list was begun early
in the AB development process and now, at this stage, is completed with the association of the hazardous event
or accident scenario to the control and to the document(s) which implement the control.

5.4.2.1 Safety Basis Document List Development

The AB Project Tean Leader is responsible for the development of the Safety Basis Document List. The list
contains a compilation of technical calculations and supporting analyses, controls, (engineered and
* administrative), implementing documents, (Facility, Safety, NEOPs, NEEPs, Els, I0Ps, Standing Orders,
Drawings, etc.). linkage to the supporting hazard analysis events for each AB control, and process procedures
which supports AB reviews. - ‘ '

Supporting design documents to be included in the list must be clearly identified with the docunient title and the
document date or revision number. Safety Basis documents for each control must identify the boundary of the
SSC that provides the safety function and be included in the configuration management program.

Administrative controls are listed along with their corresponding implementing procedure(s). These procedures,
with the effective date or revision number, are added to the Safety Basis Document List.

5.4.2.2 Safety Basis Document List Documentation
The Pantex Safety Basis Document List control’s flow down to the procedures are currently in an assortment

of individual Pantex Manuals which were created for specific weapon programs and the lightning JCO
implementation. An example flow down (partial) from the lightning JCO controls is shown in Table 1.

Table I: Example Listing of Controls Flow Down.

Shop Floor “Control Shop Floor Document Page, and Analysis Scenario

Document Paragraph or Step Number Reference
STD-3161, Issue 2. | LCO: Lightning Detection and ) Page 10, Step 5.2 Lightning JCO Scenario Reference
122099 Warnng System JCO-99-002:

33.23,33.24.3326.33.27,
33.28,3329,33.212.33.2.15

STD-3161 Issue 2, | SR: Visual vedification of the Pégc 10, Step 8.3 Lightning JCO Scenario Reference
1220499 Lightning Detection and Warning : JCO-99-002:
System on a shiftly basis 3.323.3324,3326,3.32.7,

3328,3329,33.2.12
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5.4.23 Safety Basis Document List Control

The Safety Basis Document List is controlled and maintained by the ABD&M Depanment This Depmmcnt
is responsible for processing all changes/'lddmons/dclctlom to the list.

5.43 Significant Issues and Interfaces for Implementing Controls

. Ensure implementing documents for controls are marked.

. Ensure a complete list of all operatmg procedures are maintaincd as part of SB/AB conﬁgurzmon
control. .

. Ensure accurate translation of the AB controls from the approved AB documents to the operating
procedurcs.

5.4.4 Reguired Inputs for Implementing Controls

. Implementation Plan

. Documents implementing AB controls -

. Completed and approved AB documents listing all the engineered and administrative controls

5.4.5 Participants for Implementing Controls

. AB Project Team Leader

. Project Engineer

. Facility Manager

. ~ Facihties Organization Personncl

. Training Organization Personnel

. Weapon Engineering Organization Personnel

. Other affected Organizations

5.4.6 Deliverables for Implementing Controls

. Updated Safety Basis Documents List.

. New or revised safety basis documents.

5.4.7 Procedures, Guides, and Other Tools Sor Implementing Controls

, Plant Standard STD-0143, Technical Procedures System

. Piant Standard STD-3073, Implementation of Authorization Basis Changec

e MNL-00054, Configuration Management Conduct of Operations

5.5 - Confirm Readiness (Block Q)

Once the controls have been fully implemented and all other activities required to become operational have been
completed, a declaration of readiness is made by the Facility Manager or Program Manager. [t should be noted
that the AB development and implementation is just a part of the overall activities to become ready to operate.
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The declaration of readiness 1s the start of the confirm readiness process. Generally, for a facility or program
. witha new AB oran AB that has been significantly revised, a Readiness Assessment is performed. The confirm
readiness process consists of up to three separate activities: Technical Assist (Review), Contractor Readiness
Assessment, and DOE Readiness Assessment.

The first step in the confirm readiness process is for the Weapon Program Manager or the Facility Manager to
create a Plan of Action containing the scope of the pending readiness assessment, prerequisites for the readiness
assessment, and designation of the startup authority. These Managers will also deliver to the General Manager
a declaration of readiness letter indicating that the project is prepared for a review. '

5.5.1 Technical Assist

The second step of the confirm readiness process is to perform a Technical Assist. The Technical Assist is used
to provide independent verification that the facility or program is ready. The formality of the Technical Assist
can be tailored to meet the individual needs of the operation. At a minimum, a Technical Assist Plan is issued
and a final report is issued. Formal comments with responses may be issued, but are not required. .

5.5.2 Contractmj Readiness Assessment

The third step of the confirm readiness process is the Contractor Readiness Assessment (CRA). The CRA 1s
performed by an independent team of people. The CRA is a formal process with documented findings and
observations and documented closure of findings. Findings are classified as pre-start items or post-start items.
All pre-start items must be closed prior to proceeding to the next step. Post-start items must have a closure plan
developed prior to progressing to the next step.

A Readiness Assessment Report is issued, documenting all observations, pre-start findings, and post-start
findings. Following closure of the pre-start items and the CRA Team’s approval of the post-start action plans,
the Facility Manager or Program Manager develops a “Readiness to Proceed” letter to be issued by the MHC
General Manager to DOE.

Changes to the facility, program. or associated documents must be reviewed for potential changes to the AB
documents. This review is performed under the USQ process. '

5.5.3 DOE Readiness Assessment

DOE determines if a readiness assessment is required. If required, DOE conducts a readiness assessment. All
findings from the assessment are documented and provided to MHC for resolution. Pre-start findings must be
closed prior to commencing operations. Post-start findings must have an action plan developed and approved
by DOE. :

Any changes to the facility, program or associated documents must be reviewed for potential changes to the AB
documents. This review is performed under the USQ process.
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554

Significant Issucs and Interfaces for Confirming Readiness

Provide objective evidence for closure of the RA findings.
CRA lessons learned for use by future Projects.

Required Inputs for Confirming Readiness

AB Documents approved and issued.

" Updated Safety Basis Document List.
~ Implementing SB documents.

Training records for impacted personnel.
Participants for Confirming Readiness

AB Project Team Leader
Applicable Subject Matter Experts
CRA Team Leader

CRA Assistant Team Leader

TA Team Leader

Deliverables for Confirming Readiness

Plan of Action containing the scope of the pending readiness assessment, prerequisites for the RA, and

designation of the startup authority.

Declaration of readiness to conduct a readiness assessment delivered to the General Manager.

Technical Assist report including documentation of all findings.

Readiness Assessment Final Report containing; 1) Form 1, Record of Review; 2) Form 2, Deficiencies
(pre-start, post-start, observations); 3) Lessons Learned; and 4) Recommendation to the Start up

Authority

Procedures, Guides, and Other Tools for Confirming Readiness

Development and Production (D&P) Manual, Chapter 3.7, Weapon A.s'sembly/Disas.s'er‘nb/y Safety

Evaluation

Plant Standard STD-7301, Management Declaration of Operational Readiness

Plant Standard STD-7302, Operational Readiness Review (ORR)
Plant Standard STD-7303, Readiness Assessment (RA) Procedure
Plant Standard STD-3366. Nuclear Explosive Safety Reviews

Plant Standard STD-7306, Startup & Restart of Pantex Activities
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5.6 Perform Work (Block R)

Work is performed at the plant in accordance with the standards and procedures. 1f during the performance
of work, it is discovered that a TSR control was not properly implemented, the appropriate occurrence report
is issued and the appropriate corrective actions are identified and implemented.

5.6.1 Significant Issues and Interfaces for Performing Work

. The safety culture must be integrated in the Plant procedures and instilled in the Plant work force

. Ensure the production technicians endeavor to achieve verbatim compliance with operating procedures .

. Try to obtain transparent implementation of AB controls so that operations within the controlled
environment remain safe ‘ o

. Report anomalies in a prompt manner such that lessons leamed can be distributed

. Promptly incorporate changes at the shop floor level

5.6.2 Required Inputs for Performing Work

. Approved Procedures and Tooling

5.6.3 Participants for Performing Work

. Facility Managers

. Operations Managers

. Production Technicians

5.6.4 ' Deliverables for Performing Work

. Completéd Production

5.6.5 Procedures, Guides, and Other Tools for Performing Work

. Plant Standard STD-2777, Personnel Selection, Qualification. & Certification

. Plant Standard STD-0265, Weapons Training and Qualification

+  MNL-00078, Manufacturing Administrative Manual

. MNL-00068. Personnel Immediate Response Procedures

. MNL-00040, Pantex Plant Conduct of Operations Manual

. 10P B-0006, Manufacturing Division Guidelines for Formal Conduct of Operarions

. IOP B-0019, Manufacturing Division Guidelines for Personnel Selecrion, Qualification, &
Certification
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5.7 Provide Feedback and Continuous Improvement (Block S)
5.7.1 Proposed Improvements in Operation

When improvements are identified in the operations, proposed changes are developed. These proposed changes

are evaluated for their impact on the safety of the operations. If, based on an engineering cvaluation, it is

determined that the proposed activity is safe, the proposed change is evaluated under the USQ program to
. determine if the change requires DOE approval.

5.7.2 New Information

If during operations, new information is identified that suggests the safety analysis used to generate the AB is
inadequate, an evaluation is made. If, based on an engineering evaluation, it is determined that there is an
inadequacy in the safety analysis (i.e., a discovery of madequacy) the inadequacy is then evaluated to determine
if there is a resulting inadequacy in the Authorization Basis. This evaluation is conducted by imposing the USQ
process. If the information’'in the Authorization Basis is inadequate (i.e., a discovery exists), operations must
stop and a change to the AB must be processed. For cases where the final determination of inadequacy cannot
be made quickly, and there is sufficient information to determine continued operation mnay not be safe, a
Potential Inadequacy in Safety Analysis is processed under the USQ process and operations are stopped until
compensatory measures are implemented or until the analysis is complete. Compensatory measures are
implemented by use of a Justification for Continued Operation. The JCO is approved by DOE prior to
cdmmencing operations. When the evaluation cannot be. completed quickly and there is sufficient reason to
believe that the continued operations can be conducted safely, the New Information is documented and tracked
until the analysis is completed. In this case, operations continue without imposing compensatory measures.

Atter the technical evaluation is completed, required changes are processed through the normal AB change
control process starting with Section 5.1 above.

5.7.3 As-Found Conditions Inconsistent with AB

If during operations, a condition is found where the as-found condition is not consistent with the AB
documentation, a Non-Conformance report nust be processed. If the physical condition is to be maintained,
a change to the AB is processed. The change process begins at Section 5.1 above.

5.7.4 Proposed Changes in Scope

When changes to the evaluated scope of operations are proposed, these changes are evaluated for possible
impacts on the AB prior to implementing the change. The activities required to address the proposed changes
in scope are the same as for developing a new AB. The process starts at Section 5.1 above. The USQ process
is used to determine if the proposed change would require DOE approval. One USQ evaluation can be
performed for the entire change regardless of the number of new or revised safety basis documents that are
required to be processed. The USQ process can stop at any time if it is decided to not implement the change.
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5.7.5

Significant Issucs and Interfaces for Providing Feedback

- All proposed activities must be evaluated through the USQ Process.

Required Inputs for Providing Feedback

Work Packages for proposed facility modifications.
Proposed changes to Engineered Controls.

Proposed wording changes for written procedures. -
New information (changes in Vender's information, etc.)

Participants for Providing Feedback

AB Custodians
Engineers

Facility Managers
Program Managers
USQ Evaluators

Deliverables for Providing Feedback

Analysis of “As-Found Conditions”

Completed safety analyses to support the propo»ed chdng,es
Supporting Safety Analyses

Updated Safety Basis Document List

Completed USQE form 2630, as required

Procedures, Guides, and Other Tools for Providing Feedback

Plant Standard STD-3014, Nuclear Facility and Nuclear Explosive Operation Unreviewed Safety

Question
Manual MNL-207300, Unreviewed Safety Question (USQ) Process

Plant Standard STD-0140, Preparcgtion, Revision and Review of Policy Directives and Plant

Standards
Plant Standard STD-0143, Technical Procedures System

Plant Standard STD-3075, Authorization Basis Document Change Control

Plant Standard STD-9045, Change Control for Facility Critical Safetv, Sufety Class/Sa_/ety

Significant.Systems
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APPENDIX A
A. DEFINITIONS

NOTE:  Information presented in italic format in the following definitions is Pantex specific and not
directlv adopted from the referenced DOE directives.

Accident. An accident is an unplanned sequence of events that resuits in undesirable consequences.
[DOE-STD-3009-94]

Accident Analysis. Accident analysis is the central activity in the hazards analysis (HA) process focusing on
the development and evaluation of a comprehensive spectrum of potential accident scenarios. For each step,
activity, or task associated with a nuclear explosive operation. appropriately structured methods are used to
identify operational deviations, potential consequences, positive measures in place, additional controls, and to-
conduct an evaluation of control effectiveness. Note: This definition differs from that contained in DOE O
5480.23 and DOE-STD-3009-94. [DOE-DP-STD-3016-99] ‘ :

Accident Scenario Characterization. These characterizations document the results of the accident analysis.
It will necessitate the complete decomposition of an accident scenario including the delineation of all
assumptions and initial conditions, & description of the uncontrolled scenario specifying the initiating and enabling
event(s), the uncontrolled frequency(s), the critical safety controls with their defined effectiveness, associated
residual risk, a discussion of the adequacy of the control set, and the linkage from the scenario to the HA.

Accident Sequence. An accident sequence is an unplanned sequence of events that results in a specific
undesirable consequence. [DOE-DP-STD-3016-99]

Activity Based Controls Document. The Activity Based Control Document contains the technical safety
requirements (TSRs) specific to the nuclear explosive program.

Administrative Controls (AC). Administrative Controls are the provisions relating to organization and
management, proccdures, record keeping, assessment, and reporting necessary to ensure the safe operation of
a facility.

[DOE-STD-3009-94, DOE 5480.23]

Administrative Control (AC) Specific Requirements. AC Spccific Requirements are those specific elements
of an AC program that are relied on in a hazard or accident analysis to prevent or mitigate the event or accident.

Administrative Contro! (AC) Programmatic Requirements. AC Programmatic Requirements are those
general elements of an AC program that are relied on to improve the reliability and availability of engineered
features and AC Specific Requirements.

Anticipated (A). Anticipated is the frequency associated with accidents that may occur several times during
the lifetime of the facility (incidents that commonly occur). The estimated annual frequency of occurrence is
10 to 1077, '

A:ISA 4B Manuali.wpd - Page 30 of 87



Panrex Plant ISM Authorization Basis Manual. MNL-254543. REV 1. Change 0 February: 21, 2000

Authorization Agreement (AA). An AA documents the agreement with the DOE on key terms and conditions
{commitments) under which Mason & Hanger Comporation (MHC) is authorized to perform work within Hazard
Category 2 nuclear facilitics on nuclear explosive programs and nuclear material operations. The Master
Authorization Agreement integrates both common and specific terms and conditions for Hazard Category 2
Nuciear Operations into one document readily accessible to line managers and support staff while providing the
DOE reasonable assurance regarding the adequacy and effectiveness of the overall system of safety
management at Pantex.

Authorization Basis. Those aspects of the facility design basis and operational requirements relied upon by
DOE to authorize operation. These aspects are considered to be important to the safety of the facility
operations: The Authorization Basis is described in documents such as the facility Safety Analysis Report
(SAR) and other safety analysis; Hazard Classification Documents; and the Technical Safety Requirements,
DOE-issued safety evaluation reports (SERs), and facility-specific commitments made in order to comply with
DOE Orders or policies. [DOE 5480.23]

The AB is that part of the safety basis which is approved or issued by the DOE.

Authorizatien Basis Change Control Committee (ABCCC). A group which acts on behalf of MHC Senior
Management and recommends disposition of AB documents prior to their submittal to DOE for review and
approval.

Basis for Interim Operation. The BIO may be part of a facilities’ Authorization Basis document. The BIO
provides summary information and references previous analyses and some DOE approved documents that
define the operating requirements and limits that the Plant follows during operations. At Pantex, the BIO is
developed in accordance with the guidance provided in DOE-STD-3009-94.

Beyvond Extremely Unlikely (BEU). BEU is the frequency associated with accidents that are not expected
to occur during multiple full life cycles of the facility/operation. The estimated annual frequency of occurrence
is 10"<p<10°,

Bounding Accident. A hypothetical accident that represents several hazardous events with similar initiating
events and with the same or lesser postulated consequences. '

Compensatory Measures. Temporary controls which are implemented to provide for safe operations.
Compensatory Measures may be needed in response to a Discovery Issue or when a TSR control is intentionally
taken out of service and is not available during a mode for which the control has been credited in an Activity
Based Control Document (ABCD) or Technical Safety Requirements (TSR). Compensatory Measures are
approved by DOE.

Contracter. Any person under contract with the DOE with responsibility to perform activities in connection
with a nuclear facility. ‘[DOE 5480.22, DOE 5480.23}

Controls. Engineered Features or Administrative Controls which are derived during the evaluation of hazards
and implemented to reduce the risk of those hazards associated with planned operations. Controls are
classified as Safety-Class, Safety-Significant, or Important to Safety.
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Control Set. One or morc combined controls which, when implemented as defined, thC the required
functionality to control the frequency and consequences of an accident.

Critical Safety Controls. Critical Safety Controls are the combination of Safety-Significant and Safety-Class
controls.

Critical Safety Systems Manual (CSSM). The CSSM is the Pantex Plant facility Authon'iation Basis
document for interim operation during the development of the facility Technical Safety Requirements (TSR).
Thc CSSM identifies the facility Critical Safety Controls.

Design Basis Accident (DBA). Those accidents that are considered credible enough to be postulated for the -
purpose of establishing design and performance requlrements for critical safety structures, systems, and
components, and administrative controls.

Design Feature. A design feature is an active or passive engineered feature of the structure, system, or
component which, if altered or modified without proper safety review, could have a significant effect on safe
operations. Design features do not have conditions of operability, however, they may require maintenance to
ensure their effectiveness and in-service inspéction to ensure the continued safety function.

Engineered Feature. A facility’s structure, system, or component (SSC), or program’s tooling or equipment
that performs an intended design function. When used as controls, engineered features will be developed as
design teatures or will have identified conditions of operability with associated Limited Conditions of Operability
(LCOs).

Evaluation Guidelines. These guidelines pertain to hazardous material dose/exposure values used during the
safety analysis for the classification of controls. The intention is that theoretical individual doses/exposures
exceeding the EGs should not occur at a given point, unlike other values, such as emergency planning
thresholds. Off-site EGs are established for the purpose of identifying and evaluating safety class structures,
systems, and components. On-site EGs are not required for adequate documentation of a safety basis utilizing
the overall process of this standard. [DOE-STD-3009-94]

The Radiological Evaluation Guideline is 25 Rem committed effective dose equivalent at the site boundary.
[DOE-STD-3009-94, Appendix A}

The evaluation guidelines at Pantex are 25 Rem off-site, 100 Rem on-site, and ERPG-2 for both
off-site and on-site. Based on the relationship to the Evaluation Guidelines, the classification
of a control as safety-cluss (off-site 2 25 Rem) and safetv-significant (on-site > 100 Rem, on-site
or off-site > ERPG-2) is made.

Extremely Unlikely (EU); EU is the frequency associated with accidents that will probably not occur during
the full life cycle of the facility/operation. Typically, this class in the facility analyses will include design basis
accidents. The estimated annual frequency of occurrence is 10°°<p<10~.

Facility. A facility is any equipment, structure, system, process. or activity that fulfills a specific ;.)urpose.
[DOE O 452.2A, DOE-STD-3009-94]
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Fissile Material Dispersal. The aerosolization and transport of fissile material by a driving force such as fire,
high explosive deflagration, or high explosive detonation. [DOE-DP-STD-3016-99]

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 frequency
or credibility of accident scenarios or consequence mitigation). [DOE 5480.23]

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 SAR HA examines the complete spectrum of potential accidents that could
expose members of the public, on-site workers, facility workers, and the environment to hazardous materials.
[DOE-STD-3009-94]

Hazard ‘Analysis Report. A report that documents the systematic evaluation of hazards to workers, the public,
and the environment for a specific nuclear explosive operation and its associated activities including information
on controls which establish the safety basis for the operauon [adapted from [DOE O 452.2A], [DOE-DP-
STD-3016-997 .

Hazardous Materials. Any solid, liquid, or gaseous material that is toxic, explosive, flammable, corrosive, 6r
otherwise physically or biologically threatening to health. Oil is excluded from this definition. [DOE 5480.22],
[DOE 5480.23]

Heuristic, Of or relating to a usually speculative formulation serving as a guide in the invesiigation or solution
of a problem.

High Explosive Deflagration. A rapid chemical reaction in which the output of heat is sufficient for the
reaction to proceed and be accelerated without input of heat from another source. Deflagration is a surface
phenomenon with the reaction products flowing away from the unreacted material along the surface at subsonic
velocity. The effect of a true deflagration under confinement is an explosion. Confinement of the reaction
increases pressure, rate of reaction and temperature, and may cause transition into detonation. [DOE Manual
440.1-1}, [DOE-DP-STD-3016-99] ‘

High Explosive Detonation. A violent chemical reaction within a chemical compound or mechanical mixture -
evolving heat and pressure. A detonation is a reaction that proceeds through the reacted material toward the
unreacted material at a supersonic velocity. The result of the chemical reaction is exertion of extremely high
pressure on the surrounding medium, forming a propagating shock wave that is ongmally of supcrsomc velocity.
[DOE Manual 440.1-1], {DOE-DP-STD-3016-99]

Human Reliability Analysis (HRA). A family of analytic techniques that assesses the frequency that specified
human actions, steps, or tasks will be completed successfully. [DOE-DP-STD-3016-99] '

-
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Important to Safety Coantrols. Includes any equipment whose function can impact safety either directly or
indirectly. This includes safety related equipment, equipment relied upon for safe shutdown, and in some
instance, balance of Plant equipment. [DOE 5480.21}

At Pantex. Important to Safety controls are those sufficientlv important to the safety of the plant
such that MHC will maintain their configuration. These Important 10 Safety controls are not
approved by the DOE under the TSRs, but are documented in the Authorization Basis and are
reviewed under the USQ change control process. '

Justification for Continued Operation (JCO). The purpose of a JCO process is to provide a means for a
contractor to obtain DOE approval of operations of a facility on a temporary basis when the current
requirements cannot be fully met. In effect, a JCO is a request for approval to operate temporarily beyond the
current AB. JCOs can be developed for any situation where compliance cannot be achieved. [NE-70,
Attachment 2] '

Limiting Conditio‘n for Operation (LCO). LCOs are the lowest functional capability or perfonmance level
of safety-related structures, systems, components, and their support systems required for normal, safe operation
of the facility. [DOE 5480.22, section 9.¢.3.b}, [DOE-STD-3009-94]

Limiting Control Setting (LCS). LCSs are settings on safety-related structures, systems, and components
that control process variables to prevent exceeding safety limits (SLs). {DOE 5480.22, section9.e.3.a}, [DOE-
STD-3009-94]

Mitigative Features. Any structure, system, or component, that serves to mitigate the consequences of a
release of hazardous materials in an accident scenario. [DOE-STD-1027-92}, [DOE-STD-3009-94]

The specific feature or characteristic (functional requirement) of a control (SSC or AC) that is
depended upon to lessen or reduce the consequences of an accident scenario.

Non-reactor Nuclear Facility. A facility where operations involve radioactive materials in such form and
quantity that a significant nuclear hazard potentially exists to the employees or the general public as defined by
DOE STD-1027. :

Nuclear Detonation. An energy release through a nuclear process during a period of time on the order of one
microsecond in an amount equivalent to the energy rcleased by detonating four or more pounds of
trinitrotoluene (TNT). [DOE O 452.2A]

This term is referred to in the Orders and Standards as nuclear deronation (ND) or Inadvertent Nuclear
Detonation (IND). Both terms are acceptable for nuclear operations purposes.

Nuclear Explosive. An assembly containing fissionable and/or fusionable materials and main charge high
" explosive parts or propellants capable of producing a nuclear detonation (e.g., a nuclear explosive or nuclear test
device). [DOE O 452.2A]
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Nuclear Explosive Area (NEA). Any area that contains a nuclear explosive or collocated pit and main charge
high explosive parts. [DOE O 452.2A]

Nuclear Explosive Hazards Assessment (NEHA). A systematic evaluation of hazards that lead to nuclear
detonation, high explosive detonation or deflagration, or fire resulting in fissile material dispersion in nuclear
explosive areas (NEAS).

Nuclear Explosive Like Assembly (NELA). A NELA is a regular test unit that is not an nuclear explosive.
A NELA will contain a pit with mock high explosives, a mock pit with live high explosives, a mock pit with
mock high explosives, or no pit with mock or live high explosives.

Nuclear Explosive Operation. Any activity involving a nuclear explosive, including activities in which main
charge high explosive parts and pit are collocated. [DOE O 452.2A]

Nuclear Explosive Operation-Associated Activities. Activities directly associated with a specific nuclear
explosive operation such as work on a bomb nose or tail subassembly even when physically separated from the
bomb's nuiclear explosive subassembly. [DOE O 452.2A]

Nuclear Explosive Operation Evaluation Guidelines (NEOQ-EG). The objective of the NEO-EG is to
" identify accidents with potentially significant consequences to the worker, the public, or the environment. The |
NEO-EGs are,
. Inadvertent nuclear detonation,
»  High explosive detonation/deflagration,
+  Fire leading to plutonium dispersal.
*  Death or serious worker injury resulting from non-standard industrial hazards, and
*  Uncontrolled release of radioactive material from the facility
{DOE AL Development & Production (D&P) Manual, AL56XB, Rev.1, Change 27]

Nuclear Explosive Operating Procedure (NEOP). The weapon specific operating procedures which delineate
the step-by-step process followed during assembly and disassembly activities on nuclear explosives.

Nuclear Explosive Safety (NES). The application of positive measures to control or mitigate the possibility
of unintended or unauthorized nuclear detonation, high-explosive detonation or deflagration, or fire in an nuclear
explosive area. [DOE O 452.2A}1, [DOE O 452.1A}, {SD AL 452.2}

Nuclear Explosive Safety Rules (NESR). SLs, operating limits, surveillance requirements, safety boundaries.
and management and administrative controls that significantly contribute to minimizing the possibility of nuclear
detonation, high-explosive detonation or deflagration, or fire in nuclear explosive operations. [DOE O 452.2A])

Mandatory requirements, identified by the Nuclear Explosive Safety Study Group, that provide
the foundation for nuclear explosive safery. NESRs include general and supplemental
requirements. General NESRs are applied to all nuclear explosive operations. Supplemental
NESRs provide requirements for specific nuclear explosive svstems, tests, or operations.
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Nuclear Explosive Safety Study (NESS). A formal evaluation of the adequacy of positive measures to meet
the DOE Nuclear Explosive Safety Standards.

Nuclear Explosive Safety Study Group (NESSG). Team of nuclear 'explosive safety specialists which
conducts a formal evaluation of the adequacy of positive measures to meet the DOE Nuclear Explosive Safety
Standards. The Nuclear Explosive Safety Standards are found in DOE O 452.2A.

Positive Measures. Engineered Features or Administrative Controls 1dent1ﬁed durmg the hazards analysis
process which may be later selected as comrols

Preventive Features. Any structure, system, or component that serves to reduce the frequency of the release
of hazardous matenal in an accident scenario. [DOE-STD-1027-92], [DOE-STD-3009-94]

The specific feature or characteristic (functional requirement) of a control (Structure, System.
or Component or Administrative Control} that is depended upon to lessen or reduce the
frequency of an accident scenario. -

Preventive Maintenance.' Systematically and typically recurring, planned, and scheduled actions and activities
performed for the purpose of preventing equipment, system or facility failure. Preventive maintenance includes
the use of predictive maintenance techniques (vibration analysis, infrared-scanning, oil analysis).

Proposed Activity. A planned change, test, or experiment at site facilities.

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 (QA), training,
document control. and emergency preparedness are examples of programs that provide programmatic controls
. to ensure safe operations. [DOE-STD-3009-94]

Public. All individuals outside the DOE Site boundary. [DOE-STD-3009-94)

Qualitative Risk Analysis. The systematic evaluation of a process to éstima;e the frequency and consequence
of a potential accident sequence. The evaluation may be based upon expert elicitation or engineering judgement.
This process sometines employs non-rigorous mathematical techniques also referred to as “back of the
envelope” calculatxons

Quantitative Risk Analysis. The systematic developinent of numerical estimates of the expected frequency
_and consequence of potential accidents associated with a facility operations. The evaluation is based on
engineering evaluation and mathermatical techniques. '

Residual Risk. That risk to the safety and health of the public and workers that remains after the requisite
TSRs (nuclear explosive-specific and facility) have been identified and implemented.

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. [DOE 5480.23], [DOE-STD-3009-94]
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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 their associated risks. [DOE
5480.23], [DOE O 452.2A], [DOE-STD-3009-94]

Safety Analysis Report. A report that documents the adequacy of safety analysis to ensure that a facility can
be constructed, operated, maintained, shut down, and decommissioned safely and in compliance with applicable
laws and regulations. [DOE 5480.23], [DOE O 452.2A}, [DOE-STD-3009-94]

Safety Basis. The combination of information relating to the control of hazards at a facility (including design,
engineering analyses, and admiinistrative controls) upon which DOE depends for its conclusion that activities
at the facility can be conducted safely. [DOE 5480.23]. [DOE O 452.2A], [DOE-STD-3009-94] ’

The Pantex Safery Basis encompasses the collection of information involving the identification
and evaluation of hazards and the identification, selection, evaluation, and implementation of
controls to prevent or mitigate the hazards. The Safety Busis is comprised of the Authorization
Basis and those documents which provide the technical foundation for the AB. ‘

Safety Basis Document List. This is a Pantex Plant list which records all the safety basis documents
supporting the development of the AB. The Safety Basis Document List also records the linkage from the
Accident Analyses to the control’s implementing procedures. Where possible, this will include the procedure
revision, page, and step number for the control execution to ensure preservation of safety commitments at all
times.

Safety Class Structures, Systems, and Components. Systems, Structures, and Components including
primary environmental monitors and portions of process systems whose failure could adversely affect the
environment, or safety and health of the public as identified by safety analyses. [DOE 5480.30]

For upplication uat Pantex, the phrase “‘adverselv uffect” means off-site radiological Evaluation
Guidelines are exceeded. Safetv Class controls are structures, systems, components, or
administrative controls whose preventive or mitigative function is necessary to keep radiological
material exposure to the public below the off-site EGs.

Controls that are credited to reduce the frequency or consequences of .a nuclear detonation from
between 1E-6/yr and 1E-8/yr 10 < 1E-8/r are clussified us Safetv Class.

Safety Commitments. Those actions, measures, controls, and prograins established to implement and manage
facility-wide programs, policies, and procedures to ensure the safe performance of an activity or operation.
[DOE-DP-STD-3016-99]

Safety Limits. Limits on process variables associated with those physical barriers, generally passive, that are
necessary for the intended facility functions and which are found to be required to guard against the uncontrolled
release of radioactivity and other hazardous materials (this includes releases into the complex and/or the
community). [DOE 5480.22, section 9.e. 7] [DOE-STD-3009-94]
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Safety Significant Structures, Systems, and/or Components. SSCs not designated as Safety Class but
whose preventive or mitigative function is a major contributor to defense-in-depth (i.e.., prevention of
uncontrolled material releases) and/or worker safety as determined from the hazards analysis.

As a genceral rule of thumb, safety significant SSC designations based on worker safety arc limited to those SSCs
whose failure is estimated to result in an acute worker fatality or serious injuries to workers. Serious injuries,
as used in this definition, refers to medical treatment for imnediately life threatening or permanently disabling
injuries (e.g., loss of eye, loss of limb) from other than standard industrial hazards. It specifically excludes
potential latent effects (e.g., potential carcinogenic effects of radiological exposure or uptake).

The general rule of thumb cited above is not an Evaluation Guidehine. It is a lower threshold of concern for
which safety significant SSC designation may be warranted, not a quantitative criteria. Estimates of worker
consequences for the purpose of safety significant SSC designation are not intended to require detailed analytical
modeling. Considerations shall be based on engineering judgement of possible effects and the potential added
value of safety significant SSC designation. [DOE-STD-3009-94]

Ar Panrex, controls that are credited to reduce the frequency or consequences of an event with
a conservarivelv estimated consequence that challenges the On-site Evaluation Guideline of 100
Rem for events mare frequent than 1E-6/vr are classified as Safery-Significant.

Cantrols that are credited to reduce the frequency or cansequences of an event with u
conservatively estimated consequence that challenges the Evaluation Guideline of Emergency
Response Planning Guidelines (ERPG) -2 to the public or worker for events more frequent than
1E-6/yr are classified as Safety-Significant. ‘

Controls that are credited to reduce the frequency of HED with dispersion events from between
1E-6/vr and [E-7/yr to < E-7/vr are classified as Safety Significant. These controls are
considered to provide a significant contribution to Defense-in-Depth bused on the potential high
consequences of the High Explosive Detonation/Dispersion with dispersion event.

Controls that are identified to provide a significant contribution to defense-in-depth for events
with an off-site consequence less than 25 Rem or un on-site consequence less than 100 Rem are
clussified as safetv-significant. These controls are evaluared on u case-bv-case basis
considering the event frequency, safetv-class, und safety significant conrrols already credited,
and the uvailable defense-in-depth controls.

Site Boundary. 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 constdered 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. [DOE-STD-3009-94]

Standard Industrial Hazards. Hazards that are routinely encountered in general industry and construction
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 define safe design and/or operational parameters.
[DOE-STD-3009-94], [DOE-DP-STD-3016-99]
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Standing Management Team (SMT). The SMT includes experienced line/program managers from
appropriate DOE, National Design Laboratory, and the Pantex Plant organizations. The SMT provides advice
to DOE linec managers, and institutional commitments on behalf of weapon design agencies and the Pantex
operating contractor. [AL SD 56XB, Chapter 11.3]

Sufficiently Unlikely. This term is used in the D&P Manual, Chapter 11.4, as related to accident scenarios.’
A sutficiently unlikely scenario is one that is controlled to a frequency less than {0 for an Inadvertent Nuclear
Detonation (IND) consequence, 107 for an High Explosive Detonation/Deflagration (HED/D), 10 for a fire
Icading to fissile material dispersal, a severe worker injury. or an uncontrolled release of radiological materials.

Surveillance Requirements. Requirements relating to test, calibration, or inspection to ensure that the
necessary operability and quality of safety-related structures, systems, components. and their support systems
required for safe operation of the facility are maintained. This section of the Technical Safety Requirements
shall contain the requirements necessary to maintain operation of the facility within the SLs. LCSs, and LCOs.
In the event that Surveillance Requirements are not successfully completed or accomplished within their
required frequency, the systemns or components involved shall be assumed to be inoperative and actions defined
by the LCO or LCS shall be taken until the systems or components can be shown to be operable. [DOE
5480.22, section 9.e.4]

Tailored Approach. The intent behind applying the concept of a “Tailored Approach” is that competing
resources will be used more efficiently and produce maximum benefit. As a result, SARs for complex, higher-
hazard facilities would be expected to use more resources in meeting the requirements than SARs for simple.
lower-hazard facilities. The expectation of the greater expenditure of resources for SARs tor complicated
higher-hazard facilities is not meant to imply that a lower level of satety or attentiveness is acceptable for simple
lower-hazard facilities. Regardless of the hazard and complexity of a facility, adequate safety analysis.
evaluation, and supporting documentation, must be provided. The tailored approach shall be used to eliminate
unproductive or unnecessary features or activities which add to the costs of implementation, narrow the
envelope of permissible operation, or make the facility management unnecessarily ponderous or burdensome.
It does not relieve the contractor, the responsible manager, or the PSO from the obligation to maintain and
operate the facility safely and efficiently. Requirements which conflict with this responsibility shall be brought
to the attention of the appropriate DOE management. {adapted from DOE-STD-1027-92]

At Pantex, the ubove upplies equally to the development of HARs.

Target Level of Controls (TLCs). The TLC establishes guidance for the number and type(s) of controls to
be implemented for a given nuclear explosive operation based on the frequency of an accident scenario and the
resulting consequences. It should be noted that this guidance only addresses nuclear detonation and fissile
material dispersal. Additional worker safety consequences will continue to be managed by other means. The
TLC is intended to be a guide and a tool. not a legalistic set of requirements that must be accepted without
question and should only be used with proper training. [DOE AL Development & Production (D&P) Manual,
AL56XB, Rev.1, Change 27]

Technical Safety Requirements. Those requirements that define the conditions, safe boundaries. and the
management or adininistrative controls necessary to ensure the safe operation of a nuclear facility and to reduce
the potential risk to the public, the environment. and facility workers frorm uncontrolled releases of radioactive
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materials or from radiation exposures due to inadvertent criticality. A TSR consists of SLs, operating limits,
surveillance requirements, administrative controls, use and application instructions, and the basis thereof. TSRs
were formerly known as OSRs for non-reactor nuclear facilities and Technical Specifications for reactor
facilities. {DOE 5480.22]

Technical Support Documents (TSDs). Documents that represent the technical justification for the
conclusions of the hazards analysis presented in the weapon specific Hazard Analysis Report (HARs). TSDs
arc comprised of data from the design laboratories, etc. which are compiled and kept with the HAR. These
documents qualify as a part of the safety basis for the specific nuclear explosive operation evaluated and must
be kept under configuration management for formal review of changes.

Uncontrolled Accident Scenarios. The uncontrolled accident scenario is a means of establishing bounding
frequency and consequence estimates under the artificial circuinstance that controls are nonexistent. Although
the uncontrolled scenario should be defined in a manner that is physically possible, it is not expected that the
consequences would actually occur, since the scenario assumes the absence of controls which, m reality, are
present. Uncontrolled scenarios are to be used in conjunction with the control selection process. The need for
the control will be determined and the uncontrolled scenario will be used in the classification of the controls
(e.g., safety-class, safety-significant, important to safety).

Unlikely. Accidents that are not anticipated to occur during the lifetime of the facility. Typically, this class of
frequency, in facility analyses, will include natural phenomena such as earthquakes, maximum wind gusts,
lightning. etc. The estimated annual frequency of occurrence is 107<p<102.

Unreviewed Safety Questions (USQ). A determination made by examining the following circumstances:

»  Temporary or permanent changes in the facility as described in existing safety analyses; [DOE
Order 5480.21, 10.b.(1)]

»  Temporary or permanent changes in the procedures as derived from existing safety analyses: and
[DOE Order 5480.21, 10.b.(2)]

+  Tests or experiments not described in existing safety analyses. {DOE Order 5480.21. 10.b.(3)}

On identification of any of the above circumstances, a USQ exists if one or more of the following conditions
result:

»  The probability of occurrence or the consequences of an accident or malfunction of equipment
important to safety as previously evaluated in the facility safety analyses could be increased; [DOE
Order 5480.21, 10.c.(1)]

+  The possibility for an accident or malfunction of a different type than any evaluated previously in
the facility safety analyses could be created; and [DOE Order 5480.21, 10.c.(2)]

+  Any margin of safety as defined in the bases of the Technical Safety Requirements could be
reduced. [DOE Order 5480.21, 10.c.(3)]

Use and Application. This section of the Technical Safety Requirements shall contain the basic instructions
for using and applying the safety restriction contained in the Technical Safety Requirements. Definitions of
terms, operating modes, frequency notations, and actions to be taken in tbe event of violation of Technical
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Safety Requirements operating limits or surveillance requirements are to be included in the Use and Application
section. [DOE Order 5480.22, 9.e.(1)}
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APPENDIX B
B. ROLES & RESPONSIBILITIES

The roles and responsibilities for developing Safety Basis and Authorization Basis are organized in this section
by Plant Organization (i.e., Program Management, Operations, Site Management, Authorization Basis
Development & Management). Within each Organization, the roles & responstbilities are delineated to satisfy
the core safety functional areas beginning with defining scope of work and ending with providing feedback &
improvements. '

At the top level, Policy Directive 0001 establishes the roles and responsibilities for the management and
operation of the Pantex Plant.

From an Authorization Basis perspective, the Critical Safety Controls and their supporting analysis must be
controlled and maintained by the document owners. The analysis supporting the derivation of controls is
documented in safety basis documents and is summarized in the GID (site-level), BIO (facility-level), SAR
(facility level), and HAR (weapon program). The Critical Safety Controls are developed and documented in

-the TSR (site and facility levels), and Activity Based Control Document (weapon program). The controls are
derived and proposed by the AB Project Team and approved by the document owner and end users. For the
GID, the document owner is the ABD&M Manager. For the BIO, the document owner is the respective facility
manager(s); and for the weapon program, the document owner is the Operations Manager. The end users are
all organizations that must implement the controls.

B.1 Organizational Managers (Generic Responsibilities)
The responsibilities of the organizational managers are to:

. Provide resources to support the development of the Safety Bases and Authorization Basis in accordance
with the AB Project Plan

. Provide resources to support the review and approval process for AB documents

. Provide resources to implement the controls identified in the AB (generate documents, perform: physical

modifications, perform training)

B.2 Operations
The responsibilities of the Operations Organization are to:

. Provide Production Technicians, Facility Managers, and Production Managers to support the AB Team,
in accordance with the AB Project Plan

. Provide resources, as required, to review and approve the AB documents

. Provide training to the operations in support of AB implementation

The responsibilities of the Facility Managers are to:

. Approve the SAR/BIO and TSRs for their respective facility
. Develop a Readiness Assessient Plan (when required); supports the readiness assessinent
Revise procedures to implement administrative controls
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. Performs AB controls training to support AB implementation

. Ensures work is performed within the established AB

. Initiates or ensures completion of the necessary change control paperwork (i.e., USQE) to ensure changes
to their facility are reviewed through the AB change control process.

. Manage the implementation of the controls.

. Ensures the establishment of surveillance requirements for facility SSCs, as required

. Ensures the establishment of In-service inspection requirements facility SSCs identified as design features

. Ensures the establishment of critical characteristics for facility SSC design features to ensure the critical
safety function is preserved

. Ensures the development of engineering documents to capture the Critical Safety and Important to Safety
tooling

. Ensures the physical modifications are completed, as required, for the facility systems

. Initiates or ensures completion of the necessary change control paperwork (i.e.. USQE) to ensure changes

to the weapon process (NEOPs, NEEPs. Els, Standing Orders) and tooling are reviewed through the AB
change control process.

B.3 Operations, Weapon Engincering
The responsibilities of the Weapon Engineering Manager are:

. Provide resources to support the AB Project Team in the development of the hazard analysis and the
Hazard Analysis Report (weapon program), BIO (Facility), and GID (Site) in accordance with the AB
Project Plan

. Provide resources, as required, to support the AB Team in the identification of controls in accordance
with the AB Project Plan

. Revises engineering procedures to implement administrative controls and perform associated training

. Establishes surveillance requirements for tooling and weapon-specific equipment with limiting conditions
of operation, as required

. Establishes In-service inspection requirements for the tooling and weapon-specific equipment identified
as design features

. Establishcs critical characteristics for tooling and weapon-specific equipment design features to ensure
the critical safety function is preserved

. Develops engineering documents to capture the Critical Safety and Important to Safety tooling

. Makes physical modifications, as required, to tooling and weapon specific equipment

. Initiates or ensures completion of the necessary change control paperwork {i.e., USQE) to ensure changes

to the weapon process (NEOPs, NEEPs, Els, Standing Orders) and tooling are reviewed through the AB
change control process.

B.4 Authorization Basis Development & Management

ABD&M Manager
The responsibilities of the Authorization Basis Development & Management Department Manager are to:

. Ensure the preparation of the AB documents is perfonned by qualified personnel
. Assign the AB Project Team Leader for developing new, or revising existing, AB documents
. Assigns an AB Custodian for each AB document
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AB Project Team Leader (Facility)
The responsibilities of the AB Project Team Leader are to:

. Develop the AB Project Plan

. Execute the AB project plan consistent with the project scope, schedule, and resources budgeted

. Appoints the Project Engineer and, consistent with the project scope and resources budgeted, arranges
for thc manpower to support the hazard and accident analysis effort

. Provides coordination between the document owner/end users and the AB Project Team for comment
resolution concerning the identification of proposed controls

. Develop an implementation plan, when required, for the activities required to implement the controls

identified in the AB document(s)

AB Project Team Leader (Weapon Programs)

The AB Project Team s comprised of an assortment of subject matter experts (e.g.. Design Agency Personnel,
Hazard Analysts, Production Technicians, Technical Writers, etc.). The “AB Project Team” is synonymous
with the “HATT" detined in the D&P Manual. The responsibilities of the AB Project Team Manager are to:

. Develop te AB Project Plan

. Leads etforts to develop and document the hazards and accident analysis, the HAR, and the ABCD.
within the approved scope, schedule, and cost baselines

. Coordinate between the AB Project Team and the Program Project Team for comment resolution
concerning the identification of proposed controls, for the HAR and ABCD origination, and the necessary
resources to accomplish the tasks

. Develop an implementation plan, when required, for the activities required to implement the controls
identified in the AB document(s)
. Includes coordination with the AB Project Team

AB Custodian
The responsibilities of the AB Custodian are to:

. Maintain the Safety Basis Document list that identifies all the safety basis documents, the accident
analysis to controls linkage, and the associated implementation documents

. Develop a revision to the Important to Safety Manual to incorporate controls

. Evaluate changes to the AB as requested by the AB owner

. Schedule AB updates in accordance with DOE established guidelines and provide updated change pages

to the AB configuration control section for dissemination to controlled document holders

AB Change Control Group
The responsibilities of the AB Change Control Group are to:

. Provide peer review of USQ screening and evaluations to establish the approval authority with respect
to the approved AB
. Support preparation of AB change documents
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B.5 Programs Management

Program Manager (weapon program)

. Approve the AB Project Plan

. Provide resources in accordance with the AB Project Plan

. Provides all required input documents to the AB Project Team Leader

. Lead the Weapon Program Project Team and serve as the primary Program Project Team point of
~ contact for the DOE, the Design Agencics, and MHC entities during the project execution

. Leads the Program Project Team in the review and approval of the selected controls

. Obtains review and approval of the HAR and ABCD through MHC and DOE
. Approves the HAR and ABCD

. Ensures the necessary procedure revisions are completed before administrative controls implementation
and associated training is performed

. Manage the implementation of the controls, when requested by the facility and operations managers

. For HAR and ABCD unplementation. develops a Readiness Assessment Plan (when required): supports

the readiness assessment
B.6 Site Management
The Facilities Organization is responsible for the following roles in AB developiment:

Facilities Enginecring

. Establishes surveillance requirements for SSCs with limiting conditions of operation, as required

. Establishes In-service inspection requirements for the SSCs identified as design features

. Establishes critical characteristics for design features to ensure the critical safety function is preserved
. Develops engineering documents to capture the Critical Safety and Important to Safety SSCs

. Initiates or ensures completion of the necessary change control paperwork (i.e., USQE) to ensure changes

to the facilities and systems are reviewed through the AB change control process

Facilities Maintenance

. Creates procedures to implement controls assigned surveillance and in-service inspection requirements
. Revises procedures to implement administrative controls and performs associated training

. Performs assigned surveillance and in-service inspection requirements

. Makes physical modifications, as required, to the facilities

. Initiates or ensures completion of the necessary change control paperwork (i.e., USQE) to ensure changes

to the facilities and systems are reviewed through the AB change control process
B.7 Program Preject Team (Weapon Program)
The Program Project Team member’s roles & responsibilities are as defined in the US DOE AL Appendix

56XB, Development and Production Manual, Chapter 11.1 Standing Management Team. The Program Project
Team's support of the AB Project Team’s AB development, although not all inclusive, includes the following:
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. Review and approve the controls proposed by the AB Project Team. 1f changes to the controls are
requested by the Program Project team, the AB Project Team will resolve the differences.

. Present the controls documented in the HAR and ABCD to the Standing Management Team (SMT) for
their approval.

. Coordinate all necessary Design Agency reviews and comment resolution for HAR and ABCD issues
prior to final DOE approval
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APPENDIX C
C. ANALYZE HAZARDS

This Appendix of the Pantex Plunt ISM Authorization Basis Munual provides guidance for analyzing hazards
at the Plant in conjunction with the nuclear facilities and nuclear explosive operations.

C.1 Prerequisites

Prior to beginning the analytical effort, a number of documents and other data need to be assembled, made
available to the AB Project Team, and thoroughly reviewed. The prerequisites, for conducting hazard analyses,
include as applicable:

» Current Authorization Basis for the site, applicable facility(ies), and weapon programs
» Lessons learned from other. pertinent, site analyses

« Prior design and analyses for similar systems or processes

»  Weapon Safety Specification (WSS)

*+ Process action flow diagrams, operating procedures, and process videos

» Applicable archiving videos and data '

» Lessons learned from the current or other, pertinent, weapons programs

»  Weapon response screening criteria (provided by the Design Agency)

C.1.1  Training

Training is required on the hazards analysis methodology to be employved and the AB Project Team member’s
specific roles and responsibilities in the overall process. Additionally, training on the scope of the hazard
analysis should be conducted.

C.1.2  System Familiarization

The purpose of system familiarization is to gain sufficient understanding and knowled ge of the nuclear explosive,
the nuclear explosive operations, and the facility environments in which the operation will be conducted. The
purpose of familiarization is to identify all potential hazards, process deviations, and identify positive measures.
Information gathering, is used to: define the boundaries of the operation, from an analytical viewpoint;
understand the nuclear explosive operation and associated activities and facilities; and develop an understanding
of the facility and process hazards, and the vulnerabilities of the nuclear explosive.

Existing safety, design, and test documentation and standards, as well as occurrence and incident reports are
reviewed. Pertinent studies, analyses, and controls that constitute the established Authorization Basis, and
lessons learned from operational events or internal/external audits and assessments shall be used as much as
possible. Examples of many sources of hazard information are shown in Figure C-1.
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Existing process hazards analyses. fire hazards analyses, explosive safety analyses, and institutional health and
safety plans (safety management programs) are also reviewed for applicable information. If the information
used in the hazards analysis has not been appropriately reviewed and approved, or is not readily available in the
open literature, it will need to be included in the hazard analysis document for review and approval.

Nuclear explosive and weapon design source data is provided by the Design Laboratories. Source data may
consist of a listing of hazardous materials and energy sources associated with the nuclear explosive. including:
quantities and locations, high pressure vessels, electrical energy sources, and explosive devices. The data may
also contain a characterization of the high explosive (including test descriptious and data), weapon vulnerabllmes
as known during various states of
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and change control activities.

Sources of Hazard Information.

C.2 Scope

The hazards analysis covers the full range of events that can occur, without regard to their frequency, such as
those initiated by natural phenomenon events, external events, system failure, human error, etc. The largely
qualitative techniques used for hazard evaluations can range from simple checklists or “What-1f* analyses to
a systematic examination of deviations such as Hazard and Operability Analyses (HAZOPs). These analysis
techniques are described in many standard industrial hazards analysis texts.

The responsibility for conducting the hazards analysis and documenting the results will be assigned 10 an
experienced AB Project Team. The size and composition of the team depends on the combination, magnitude,
and type of hazards involved, the resources available, and the complexity of the issue being evaluated. To be
effective, the AB Project Team must include a combination of safety analysis and subject matter experts
familiar with the issue being evaluated.
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C.2.1  Scope of the analysis for Weapon Programs

Figure C-2 illustrates key elements that are addressed in scoping the analysis for each weapon program. The
scoping clements represent fundamental aspects of an analysis that dramatically influence both the effort
involved in performiing the analysis and the results that can be achieved.

Figure C-2 represents a sample yes/no checklist of elements considered for incorporation in a given analysis.
Also shown in the figure is the impact or analytical approach to be followed in tailoring the analysis for each

management decision/option. This checklist
serves to establish the specific scope for the
intended analytical effort. Most of the
elements are self-explanatory. That 1s, if
“no” is checked, then the opposite of the
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The hazards analysis process formally begins
with hazards identification, which is the
identification (type, form, guantity, location)
of all hazardous materials, potential process
deviations, and energy sources (in terms of
quantity, form, and location) associated with
the scope of work.

C.3.1 Process Tooling

Process tooling (including testers) to be

included in the hazards analysis is Figure C-2:

determined based upon a review of existing
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and historical tooling requirements for the specific program. Production Technicians should be utilized during
this process. Depending on the scope, the evaluation can/will focus on an upgrade of the nuclear explosive
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operations tooling to meet SS-21 criteria. If the tooling is conceptual (i.e., in development), a detailed design
packet is required to complete the analysis.

The evaluation of tooling will concentrate on specific design features that mitigate or prevent insults to the
nuclear explosive and enable the production technician(s) to perform the task safely. The tooling design
improves mechanical advantage. controls motion, controls position, and mitigates accidents caused by
misinterpretation of procedures or incorrect handling. For example, during safety critical operations, the tooling
must incorporate fail-safe designs such that a failure cannot occur that compromises safety.

During the evaluation, necessary nuclear explosive operation tooling changes that impact nuclear explosive
safety, will be identified and recommended to the Program Project Team for disposition.

C.3.2  Procedure Screening for Weapon Program evaluations

Prior to beginning the hazards analysis, the AB Project Team applies a screening process for all procedures
associated with the operations. The objective of this effort is to reduce the number of procedures requiring in-
depth analysis (specifically, those procedures that do not involve operations on nuclear explosives) to a
minimum. Procedures for operations on weapon components that do not contain hazardous material are an
example of procedures that typically may not present hazards with the potential to meet or exceed the Nuclear
Explosive Operation Evaluation Guidelines. After the first screening, all remaining procedures would be
associated with nuclear explosive operations that may result in hazards that could exceed Nuclear Explosive
Operations Evaluation Guidelines. Next, the remaining procedures are generally organized, based on the
experience and judgement of the analysts, into one of three bins: 1) Bay Procedures, 2) Cell procedures. and
3) General Use Processing procedures: LINAC, Staging, Transportation, etc., and Other procedures: nuclear
explosive component processing. which could possibly introduce hazards and require fuil analysis. The
screening process is depicted in Figure C-3, “Decision Path for Procedure Disposition.”

For those procedures which do not pose any nuclear explosive operation hazards. the appropriate AB Project
Team will prepare a written summary. with justification, to be included in the TSD and HAR. The Bay, Cell,
and Other procedures. which require further in-depth analysis, will be assigned to the appropriate analytical
team.

C.3.3 Comparison Analysis

The procedures will be compared to previous analyses in order to determine if any process-specific hazards,
associated with the current weapon program, exist. This comparison analysis will result in one of three
conclusions: 1) no nuclear explosive operation hazards of concern are present, 2) weapon specific uncontrolled
hazards are present, or 3) weapon common hazards are present which are already evaluated and controlled, and
the controls are documented m the existing AB. These results will be documented and added to the hazards
analysis in the TSD and HAR. In the first case. if there are no hazards which could meet or exceed Nuclear
Explosive Operation Evaluation Guidelines, this will be documented. For the second case, if there are umque
hazards for the current prograin, an evaluation will be performed and documented and the appropriate Accident
Scenario Characterization will be developed and documented in the ABCD. In the third case, two possible
conditions exist. [fthe event is evaluated in a Site or Facility AB document, a reference to the existing analysis
will be provided in the hazards analysis as documented in the TSD and HAR. The existing controls will be
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adopted by the current
program. If the analysis is in
an existing weapon program
HAR, the analysis will be
copied into the TSD and HAR
and the controls will be copied
into the HAR and ABCD.

This comparison provides the
opportunity to use existing
analyses to decrease the
amount of time and cost
required to establish the
necessary  controls. The
comparison analysis will focus
primarily on satellite activities,
activities that are common to
other weapon programs, -and
hazards associated with events
initiated outside of the
facilities. Examples include:

* Radiography
Operations

» Cased Sub-Assembly
{CSA) Leak Testing

» Separation Testing

» Mass Properties
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Figure C-3:

» Purge & Backfill Operations
* Zone 4 to Zone 12 Transport
* Ramp Transport in the Shipping Configuration

+ Staging Operations

Decision Path for Procedure Disposition.

» Tornados, External Explosions, External Fires

C.4 Positive Measure Identification

The identification of positive measures is an integral part of the hazards analysis process, beginning during
hazard identification and continuing throughout the analysis. During the hazards identification process, positive
measures are typically identified for each hazard.

Positive measures are all engineefed features or administrative controls that could be selected to prevent or

mitigate the hazard.

The terms “positive measures” and “controls™ are used to distinguish those engineered features and
administrative controls that are available from those that are actually selected. All positive measures are not
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required to be formally developed in the AB (i.e., do not have their bases; safety function. functional
requircments, and performance criteria developed). The term “positive measures™ indicates potential controls
as distinguished from the “controls,” which are documented in the AB. As such, most positive measures are
taken at face value and are not documented in the AB unless selected as a control. The positive measures are
documented in the Hazards Analysis Matrix in the hazard analysis document. Controls are derived during the
hazards analysis.

Several methods can be employed to identify positive measures, such as asking the following questions:

+ Can the hazard be eliminated”

+ Can the event be prevented?

»  What will reduce the frequency of the event?

»  What will limit or eliminate the damage caused by the event?

Hazard analysts list the positive measures on the Hazards Matrix to aid in the later identification of controls.
There is no implied performance level for positive measures not selected as controls.

C.4.1 Hazards Identification for Weapon Programs

The presence of hazards and the vulnerabilities of the nuclear explosive are generally dependent on the particular
configuration of the weapon and the energy sources that can insult the weapon (mechanicul, electrical, thermal,
chemical). Therefore, it is important that hazards are identified in a systematic way to ensure that the presence
or absence of hazards at each point in the nuclear explosive operation are identified and understood.

In order to determine what insults constitute a hazard to the nuclear explosive, it is necessary to understand the
vulnerability of the nuclear explosive to electrical, mechanical, thermal, radiological, and chemical insults for
each configuration of nucleuar explosive. Initial information on the intrinsic hazards and vulnerabilities associated
with a nuclear explosive is provided in the Weapon Safety Specification (WSS). This specification is jointly
prepared by the Design Agencies and provides a succinct, yet complete, description of the nuclear explosive,
its hazardous components, safety features, known limits, and an overview of the operation to be conducted.

Facility hazards shall also be categorized by type or energy source. Table C-1, presents an example of the

results of a facility hazards identification effort. This type of information would normally be available in facility
SARs/BIOs.

Table C-1:  Example of Facility Hazards Summary

Facilities Hazard Summary for Building XX

Facility Internal System Fuaction Chen/ | Mech. | Elect. | Therm.
Item Rad. |Energy |Energy |Energy
Emergency Power System {The UPS is focated in the building clectrical equipment rooms and X
provides backup power (cimergency lights, RAMS, and BDt).
*Emergency Lighting  [The ELS is powered by the UPS and provides lighting for egress X
Svstem (ELS) and halling hazardous operations upon the loss of normal and

auxiliary clectrical power for 90 minutes.
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Facilities Hazard Summary for Building XX

Facility Internal System Function Chem./ | Mech. | Eleet. [Therm.
Item Rad. |Energy |Energy |Energy
Crane/Hoist Pravides for lifting heavy equipment and the weapon asscimbly in X
the bay.
HVAC System Provides heating, ventilation, and air conditioning (HVAC) (i.c. X X
temperature and humidity control) for the hay.
Compressed Air System | Supplies the bay with compressed air for equipment conncections X
and overhead crane operation.
Vacuum System Supplics the vacuum ta cquipment connections withio the bay. X
Electrical Distribution Provides clectrical power for lights, receptacles, puinps, manifold X
System stations. and other equipment in bay.
Tracer Gas and Purge &  |Provides means tor evacuating and Lilling weapon assemblies X X X
Backfill Manifold Systems Jwith specific gases.
Vacuwm Chamber System | Provides an evacuated chamber environment for the weapon X
assemblics for leak test purposes
Pumps There are several pumps associated with the Vacuum Chambers X X
andt the Mamfold Stations. The Vacuam Chamber pumps
evacuate and remove water vapor from the vacuum chambers.
The Manifold pumps evacuate the weapon assemblics for gas
PUCZE PUIPOSCS.
SX200 Part of the residual gas analyzer system that determunes the leak X X
ralc of a weapon assenibly in the vacuom chamber.
Combustibles Vanous materials used 1in the bays (c.g.. gloves us personal X
protective equipment. paper for documents in binders, spill
response supplics. lobricants, etc.) are combustible.
Chemicals and Materials needed 1o conduct bay operations. Most of the X X ‘X
Compressed Gases chemicals are for cleanine pumposcs. The compressed gascs are
for leak test and (i1l purposcs.
Tables and Carts Tables are located within the bay to hold small tools and X
pracedures in the work areas. Carts are used to transport and
stage weapon assemblics in the bay and provide a stand for the
weapon assembly during manifold operations.

Additional tables can be used to list external events that could be initiating events for process related hazardous
events and for describing the external event hazards.

Human reliability is an important element in nuclear explosive safety and needs to be considered in both the
hazards analysis and the development of controls. Nuclear explosive operations primarily entail hands-on tasks
involving direct work with the nuclear explosive. As a result. the potential for human error must be considered
in the development of accident scenarios. There are classes of human error or breakdown in administrative
controls that could be very important to nuclear explosive safety and must be addressed. Many of these type
errors are predominant contributors to residual risk. Examples include:

« Mis-identification of the modified or altered nuclear explosive

+ Failure to anticipate alterations performed (or not performed) by the military

* Failure to correctly identify the state and condition of the incoming nuclear explosive

» Erroneous use of an inappropriate or appropriate NEOP

+ Possible inappropriate use of applicable tooling or testers

+ Inappropriate Production Technician judgements on what conditions warrant a “‘stop work”
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» Inadvertent skipping of NEOP sections or big blocks of NEOP steps
 Inappropriate carry-over of training from other programs to the program of interest

Hazard identification is accomplished by completing the Hazards Matrix (an example is shown in Table C-2).

This form provides a record of what hazards were identified and how they were disposed. For more
information about completing this matrix, see Appendix D. :

Table C-2: Example of a Hazards Matrix.

{Nuclear Explosive Identifier, i.e., W88) Hazards Identification and Evaluation Matrix

Procedure Inital Condiuons and Conlig Hazard Lype Scenari Consequence Dusposttion” Tostive
Step Assumptions fdentificd Averdent Measures-
Nos. Electrical, Scenario. ¢ unirol, or Comments

I'hermal. Sovening Critenin
Muchamreu, 1 Hl el wlrRIN
Chemical N]t ! N 0
ool n
Rachalogies) ol e ¥

C.S Hazardous Event Identification

The hazards analysis must examine the bounding conditions that could arise as a result of potential release of
the hazards. Where hazardous material inventories are controlled by adninistrative limits (e.g., plutonium
limits), these limits shall be used in the hazards analysis as initial conditions and are preserved as Critical Safety
controls.

Situations may arise where the worst consequences result from smaller, rather than larger, assumed quantities
of hazardous material. For example, smaller quantities of high explosives (HE) in a cell than permitted by the
facility limit, when reacted, could result in greater hazardous material release to the environment as a result of
depressurization through unfiltered penetrations. Care shall be taken to identify such cases, and when they
arise, develop scenarios based on considering multiple sets of assumptions concerning hazardous material
quantities. All assumptions must be fully documented and any implicit controls captured on the hazard tables
for preservation.

Once the hazards have been identified, consequences are postulated. The consequences are those from the
Nuclear Explosive Operation Evaluation Guidelines, i.e., Inadvertent Nuclear Detonation (IND), High Explosive
Detonation/Deflagration (HED/D), fire resulting in fissile material dispersal, worker fatality or serious injury,
uncontrolled release of radioactive material from a facility. Hazards that have one or more potential
consequences are considered for further evaluation or control selection.

C.6 Develop Event Frequencies

The assessment of an event frequency includes the initiator frequency and subsequent conditional probability
of enabling events (i.e., subsequent equipment response and operator actions). Event frequency estimation in
the hazards analysis is expected to be largely qualitative; however, at the analyst’s discretion, and as necessary
to support control selection initiatives, quantitative evaluations may be used. Whichever method is used,
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sufficient documentation is provided to demonstrate the rationale for the frequency determination. To aid in
understanding an accident progression and detemiining a frequency assessment, an event is be broken down
into its constituent parts and assessed in a sufficiently structured manner that allows the event to be
conservatively assigned to a frequency bin of either anticipated “A”, unlikely *‘U”, extremely unlikely “EU”,
beyond extremely unlikely “BEU”, sufficiently unlikely “<< BEU" as shown in Table C-3.

Table C-3: Qualitative Frequencies Defined.

Note: The estmated annaal frequency listed on this table represent the frequency per yeur thal the event will occar, they take
into account the number of times the operation can be performed i a year. '

Frequency Bin Estimated Annual Description
Frequency
A S zp 2 107 o Incidents that may occur scveral times during
the operational lifetime of the. facility/operation.
{Anticipated) tIncidents that commonly occur)
U 102 >p > 10 Accidents that arc not anticipated to occur
during the operational lifcime of the
(Unlikely) facility/operation.
EU 10¢>p>10° Accidents that wilf probably not occur during the

full life cycle of the facility/operation.
{Extremely Unlikely)

BEU 10¢>p > 10* Accidents that will probably not occur during
multple full life cycles of the facility/operation.
(Beyond Extremely Unlikely)

<< BEU 108 >p Accidents that are considered implausible and
(Sutliciently Unlikely) therefore. sufficiendy unlikely.

To aid in the classification of controls, an uncontrolled event frequency estimate is used. The uncontrolled
event is a means of establishing bounding frequency and consequence estimates under the artificial circumnstance
that all critical safety controls are nonexistent.

A degree of ambiguity may arise in developing uncontrolled events and assessing their frequency, since the event
may be physically impossible to occur given the presence of SSCs inherently required to perform the work.
This will make it difticult at times to postulate the absence of certain engineered safety features, such as facility
structures. To ensure that analyzed event are physically possible, while also presenting a calculation that is
useful for control selection, uncontrolled scenario developers are provided the following explicit guidance:

+ Identify and assume the existence of engineered features that are assessed to survive accident
conditions. however, these features will be identified as critical safety controls

» Assume the existence of engineered features that are identified as TSR controls. Note: On a facility
or weapon program basis the analysts can elect to not use the TSR controls and may instead evaluate
the accident and develop facility or weapon program specific alternative controls
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Assume the existence of administrative
controls that are identified as TSR
controls. Note: On a facility or weapon
program basis the analysts can elect to
not use the TSR controls and may
instead evaluate the accident and
develop facility or weapon program
specific alternative controls

Assume the absence of specific
engineered features that will be
challenged by the accident conditions

Once the evaluation is complete, an uncontrolled
risk matrix, which summarizes the uncontrolled
frequencies for the events, can be completed. As
shown in Figure C-4, sample scenarios S1 through
S6 are listed in the appropriate risk block.

UNCONTROLLED RISK

Fregquancy of Uncontrolled Scensrios

ND IY s1 82
AECD 36 ZONR ZONB FII
FIRE ZONg 1 II 8¢ 85
Rorxer
33 II

Injury
Uncon . 1T 1
Kelease

<<BEV BEU EU u A

Figure C4: Scenario Risk Matrix.

NOTE: During the development of an event, assumptions or initial conditions may have been considered.
These assumptions and initial conditions must be documented as critical safety controls. In such cases. it 1s
necessary to recognize the importance of these controls, and to preserve the assumed safety functions of the

controls.

C.7 Hazards and Accident Analysis Documentation

The results of the hazards analysis shall be documented and maintained as a safety basis document. At a
minimum. the documentation shall provide a demonstration that:

Hazardous materials and energy sources have been identified
Hazards have been fully identified and evaluated

Uncontrolled hazard consequences and frequencies have been conservatively estimated

Initial conditions and assumptions used to develop frequencies and consequences have been identified

for inclusion as Cntical Safety controls

Hazard evaluation is accomplished and documentation completed, an example is the Hazards Matrix shown in
Table C-4. This form provides a record of what hazards events were identified and how they were disposed.
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Table C-4:Example Hazards Evaluation Table documentation.

Hazard Event Evaluation Table

Event No. Laemt Postulaled Causes Consquems Positive Measures Fioyuency Conmunents
Categaory f:vent Tewel &
Dewription Preventive Mitigative Source
leatuncy 1 cutures
ot 2 21 4] Slw Z P v
z| 31 21 =] Z1z| & g % z
- d 4 <z - = -
=l + Z 7 = 7 )
. = < 5‘ <

C.8 Develop Accident Scenario Characterizations

The accident scenario development starts with the identification of representative accident scenarios from the
hazards analysis results. Each accident can represent one or more hazards that have common initiators and
consequences. All unscreened hazards (including chemical and radioactive) thaf have consequences identified
in the Hazards Matrix must be represented by an accident scenario. In this step of the analysis process, accident
scenarios are developed in terms of initiators and enabling events that lead to a consequence of concern. As
indicated earlier, for the purposes of the nuclear explosive operations, the consequences of concern are IND,
HED/D, fire leading to fissile material dispersal, severe worker injury, and the uncontrolled release of radioactive
material from the facility. Given an initiator, there is generally some uncertainty concerning the functional
responses ot equipment, the response of personnel, and the response of the nuclear explosive. As a resuit, a
single initiating event could lead to a number of outcomes, depending on the various subsequent events. In
order to gain an understanding of the vulnerabilities of the operation, and to gain a perspective on the risk, it is
necessary to characterize both the frequency and consequences of the accident scenanos, along with the ability
of controls to prevent or mitigate each accident sequence.

Each accident scenario can be characterized as a sequence of events leading to a consequence, as depicted in
Figure C-5. An initiating event coupled with an identified hazard(s) and followed by a set of intermediate events
and/or “enabling conditions™ defines a hostife environment that has the potential to impact the nuclear explosive,
The response of the nuclear explosive defines the consequences of concern. Nuclear explosive response is
provided by Design Agency specialists. This information is critical to determining the consequence and
frequency of an accident scenario. Because the weapon response data for specific accidents is not always
readily available, Design Agency response to inquiries may be delayed. When this happens. the analyst may
assign a conditional probability of one that the weapon adversely responds and continue with the analysis.
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It is not sufficient, however, to only analyze the nuclear explosive
operation for design basis external events. The concern is, if 4
nuclear explosive operation is vulnerable to an event at the design
basis level, then it may be vulnerable to an event with impacts less
than the design basis. For example, if ceiling material falls on bare
high explosive (HE) during a design basis earthquake and results
in a response. the question arises whether a more frequent
earthquake of smaller magnitude can also cause a response. In
general, understanding the threshold of concern for the magnitude
of the insult 1s necessary to characterize the accident scenario for
that particular type of event. This may impact the identification
of controls. In addition, protecting a nuclear explosive operation
from design basis events does not necessanly protect it from larger
insults resulting from beyond design basis events. The hazard
analyst shall take an heuristic view of insults beyond those
expected at the design basis level to make sure there is no limit or
boundary beyond which there may be consequences of concem.
That is, there is a margin of safety in response to design basis
events.

The expectation is that the hazard analyst, in collaboration with
nuclear explosive response specialists, will evaluate the response
of the nuclear explosive and/or its components (high explosive,
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Figure C-5: Accident Scenarios and
Controls.

Bottles, Spin Rocket Motors, etc.) to the fucility external event accident environments and assess the
effectiveness of facility controls to address identified accident scenarios.
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APPENDIX D
D. WEAPON PROGRAM HAR FORM & CONTENT
D.1 Weapon Program Hazards Analysis Report Form & Content

This section presents the recommended-standardized format and content for documenting hazards analysis
results, including the derivation of controls, for nuclear explosive operations. The main body of the Hazards
Analysis Report (HAR) must provide a complete description of the analysis, in terms of the following: 1)
objective, 2) scope, 3) requirements, assumptions & limitations, 4) methodology, 5) process description,
including process action flow diagrams,6) description of the nuclear explosive, including its intrinsic hazards,
7) description of the facilities where the operation will be conducted, including any pertinent hazards, 8)
analytical results, including a summary of Accident Scenario Characterizations, 9) supporting references used
in the analysis, and 10} additional supporting information in Appendices to the HAR, as appropriate.

In addition to the main body of information, documented in the hazards analysis report, the HAR must be
prefaced by the following:

+ Title Page

+ Statement of Sufficiency

+ Revision History or Change Control Record

» List of Effected Pages

* Table of Contents '

+ Lists of Figures, Tables, and Acronyms

* Definitions

+ Executive Summary

D.2 Title Page

Figure D-1 identifies information required on the Title Page, and the relative location of that information.
Additional information required on the title page for a classified document is also shown.

AUSA A8 Manualiwpd ) Page 59 of 87



Pantex Plant 1SM Authorization Basis Mannal. MNL-253343. REV 1, Change 0 February 21, 2000

(Highest Level & Category)
tDate of Origination) (Office of Origin).,

Title (Classification of Title)
(e.e. Wy Hazard Analysis Report (L))

(Hundling Regquirements)

1 Classificalion Calegory Stalement) Classifier: ADC
Derived from: Classification Guide Title

(Highest Level & Category)

Figure D-1:  Information Required on a Classified HAR Title Page.

D.3 Statement of Sufficiency

This statement is an acknowledgment by the PT via their signatures, that the analysis and controls documented
in the HAR are sufficient to approve and control operations. An example is shown in Figure D-2.

(Located on page one of the HAR)
Statement of Sufficiency: The Wxy PT asserts that this Hazards Analysis Report adequately sumimarizes the
identified hazards associated with the Wxy (operations. i.e., assembly, disassembly, dismantlement, etc.). The
PT further asserts that each linked control is authentic, and sufficiently etfective, and reliable for its intended

purpose.

(Followed by Signatures of all PT Members)

Figure D-2:  Example for a Statement of Sufficiency.

D.4 Revision History

The Revision History provides a means to document changes to the HAR. This section provides a revision
number. a change number or letter, the date the change or revision was submitted, and a brief descniption of
the revisions to the document. An example of a revision history is shown below in Table D-1.
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Table D-1:  Example of Document Revision History

ISSUE HISTORY & SUMMARY OF CHANGES

Revision Change Submittal Date Description of Changes
No. No.
0 0 0809/1999 Initial DRAFT Qutline
0 1 08311999 Changed some of the wording in section 3.1 and 3.2

Completed the text for the outline in section 3.3
Chunged the outline and completed the text for the derivation of
controls in Appendix A

1 0 09/01/1999 Expanded the 1able of contents
Changed the utle of the document

D.5 List of Effected Pages

The list of effected pages, combined with the issue history, provides a means for the user to ensure they have
access to the most current copy. An example of a List of Effected Pages is shown below in Table D-2,

Table D-2:Example List of Effected Pages

LIST OF EFFECTED PAGES
Revision . Issue Date Effected Pages
0 0 08:09/1999 All
0 1 097311999 4,5.6,A-2, A
l 0 01/09:2000 All

D.6 HAR Table of Contents

The Table of Contents is generally limited to two or three levels (i.e., 2.1. 2.1.1)

STATEMENT OF SUFFICTENCY ..ot e e e ettt e et e e et et et e e e

ISSUE HISTORY & SUMMARY OF CHANGES o e e e e e e e e e

LIST OF EFFECTIVE PAGES Lo e e e e e e e e e e e e e e

TABLE OF CONTENT S Lo e e e e e e e e

ST OF FIG U RES o e e et e e e e e e e
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HAR Table of Contents (Continued)

DEFINITIONS

LIST OF TABLES

ACRONYMS ..

EXCCUTIVE SUMMARY . o i e e e e e e e

HAR Scction 1.0 INTRODUCTION L oo i e i e e e e e e e e e e
1.1 Report Objective .. ..o e

F.2 REPOM SCOPe .ot e

1.3 Report Requirements . . ... . . e

1.4 Assumptions and LENAONs ... .o e e e

1.5 Report Methodology ... oo e e e

HAR Section2.0 PROCESS DESCRIPTION ... i e i e e e e
2.1 PrOCesSS SCOpE . . o e e

2.2 Action Flow Diagrams by Task or Procedure . ....... .. ... .. .. i

HAR Section3.0 HAZARD IDENTIFICATION . .. ... .. oo, P
31 Weapon Descriplon .. ... . e

3.1.1 Inherent Hazards of the Weapon . ... ... L o

3.1.2 Weapon Safety Features ... ........ ... ... P

3.2 Facility Descriplon . .. ..o . e e

321 Bay Facilily .. ... . i e

322 Cell Facility ... ... i e e e e

3.23 Special Purpose Facility .. ..ottt e

3.3 Transportalion . . ... ... o e e e O

331 Transportation MHazards . .. ... .. L e

332 Operational Hazards during Transportation . ... ...t in ..

333 Transportation External Events .. ... ... .. o o

3.4 Human Reliability . ... .o e e e e e e

HAR Scction4.0 ACCIDENT SEQUENCE ANALYSISSUMMARIES .. ... . ... . i i
4.1 Bay Characterizations Summarized . .. ... Lo e e e

4.1.1 Fire (eXample) .. ..ot e e

4.1.2 Lighthing (example) .. ..o i

413 Transpont Cart Cover Drop(example) ... ... . o

4.14 Tritiam Release (example) ... ... . i

4.2 Celt Charactenizations Summarized . . .. ..ttt e e e

4.2.1 Fire{example) ... . o e e

4.2.2 Lightming (examiple) ... ... .o e

423 Hand Lift Drops (example) .. ..ot e e e

424 HE Minor Insults (example) ... ... s
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HAR Table of Contents (Continucd)

4.3 Satcllite Operations Characterizations Summarized .. .. ... ... ... .. . ..,
43.1 Separation Test (example) . .. ... o e
4.3.2 Incorrect Gas (example) . . ... o e e
433 Gas Cylinder Drop (example) .. ... e e
4.4  Transportation and Staging Characterizations Sununarized . ... ... ... ... .. ... ... ......
441 Inter-zone Transport (example) ... .. oo
442 In-process staging in Zone 12 (example) . ... ... ... .. oo
4.4.3 Ramp Transportation (example) ... ... ... o
4.5 Human Reliability Analysis ... .. o e
HAR Scction 5.0 REFERENCES . o e
1{AR APPENDICES
HAR Appendix A CHARACTERIZATIONS:; SCENARIOS AND CONTROLS ... ... . oo
Al  Bay
All Fire (example) . ..o
Al2 Lightning (example) ... ... e
Alx Every Characterization written in Alphabetical Order ... ... ... ... ... ...,
A2 Cell
A2l Fire (example) . ... e e
A22 Lightning (example) .. ..o e e
Alx Every Characterization written in Alphabetical Order .. ... ... . .. .. ... .. ..
A3 Satellite Operations
A3l Separation Tests (EXANPIC) . . ..o vt e,
Al2 Incorect Gas (example) .. oo e
Alx Every Characterization written in Alphabetical Order ... .......... ... ... .....
A.4 Transportation and Staging
A4l Crash (example) .. ............... e
A42 Lightning (example) . ... .o
Adx Every Characterization written in Alphahesical Order ... ... ... ... . ...
HAR Appendix B HAZARD TABLES .. . e e
B.l  Table A: Procedure N88-22091 Hazard Matrix .. ... ... . .. e
B.2  Table B: Procedure N88-422694 Hazard Matrix . ... . i
B.x  Every Hazard Mawix Prepared for the Project . ... ... . . . . . . i
HAR Appendix C SCREENING CRITERIA REFERENCES ... ... ... . i i
C.1  Fire Hazard Analysis (FHA) .. ... o e e e ettt i
C.2  Design Laboratories Weapon Response Screening Documents . ... ... oo onn..,
C.x  All other Design Agency Correspondence Supporting Scenario Dispositions (i.e., Memaos, E-
Mails, €10.) . . oo e
HAR Appendix D OTHER ANALYSIS RELATED DOCUMENTS . ...
D.l  Tootling (including testers) Seismic Analysis (example) . ........... e e
D.2  Crticality ARAIVSIS . o oottt e e e e e e e et
D.3  Common Controls and Site-wide Programs . ... .. .. . e
D.4  Human Reliability Analysis . ... .. oo s
D.x  All other Supporting Analvses Applicable to the Project (i.e., Electrical Signal Studies,
Llectrostatic Discharge (ESD) Analyses. Seismic Studies, etc.) . ... ... ... ... ........
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D.6.1  List of Figures

The List of Figures provides a means to readily locate each specific figure in the HAR. This section provides
a figure number and descriptive title for all the figures in the document. An example of a List of Figures is
shown below.

SAMPLE LIST OF FIGURES

1. HAR Handbook Content . ... ... . .. . ... .
1. Hazard Assessment and HAR Development Process
2. Sources of Hazard Information . ... . ... . . . .

-3. Example Dismantlement Process Flow Diagram
4. Accident scenarios and Controls . . .. .. ... ... e

2-3. Nuclear Detonation Evaluation Process .. ... ... . i

2-6. Seismic Event Tree ... ............. [P PR

D.6.2 List of Tables

The List of Tables provides a means to readily locate each specific table in the HAR. This section provides a
table identifier number and descriptive title for all the tables in the document. An example of a List of Tables
is shown below.

SAMPLE LIST OF TABLES

1-1. Step-by-Step Task Analysis Table ... ... ... .. .. . . . . . . . .
2-1. Hazard Table . . ... .. e e e
2-2. Nuclear Explosive Process Hazards .. ... ... ... .. ... . . .. .
2-3. Failure Modes and Effects Analysis (FMEA) . . ... .. ... .. . . . .. . o .
2-4. Hazard Analysis Table fora Procedure .. ... ... ... ... . . . . . . i

D.6.3 List of Acronyms

The List of Acronyms provides a means to readily interrupt terminology used in developing the HAR. This
section provides an alphabetical listing of all acronyms and their proper names. The acronyms list in the front
of this manual provides a complete listing of all common acronyms.

D.6.4 Definitions

The Definitions section must contain those terms necessary for the HAR to clearly communicate to the reader.
The List of Definitions provides a means to readily interrupt and fully understand all tenninology used in
developing the HAR. This section provides an alphabetical listing of all Definitions along with a description of
their generally accepted or historical meaning. The Definitions list in Appendix A of this manual provides a
complete listing of all common Definitions.
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D.6.5 HAR Executive Summary

The purpose of the executive summary is to convey to the reader a thorough and reasonable understanding of
the hazards associated with the operation, relevant accident scenarios and consequences, and the controls
necessary to prevent or mitigate hazardous consequences. Typical executive summaries are two to five pages,
depending on the complexity of the analysis.

The Executive Summary should be written for the sentor manager or general reader who may be relatively
unfamiliar with the subject matter. It should contain only information discussed in the report. but should not
include the facts and analyses in their entirety.

The Executive Summary must provide a concise overview and a brief account of:

» Depth and breadth of the analysis sufficient to demonstrate overall scope and rigor.

» Summary of Accident scenarios and consequences (total number by consequence, type, etc.).

» Acceptability of the safety basis relative to NES safety standards.

» Conclusions regarding residual risk and assertions of safety.

+ Qualifications and experience of the analysts who performed te analysis.

If recommendations are presented, they
must reference specific conclusions that
prompted the recommendation. Also.
pertinent safety issues must be
presented. Finally, figures displaying
the uncontrolled and controlled
frequencies for thc Accident Scenario
Characterizations shall be provided as
shown in Figure D-3 and Figure D-4.

The relative risk will be demonstrated
through the development of these two
charts, in combination with the
uncertainties associated with the
analysis. The first Table shows the
risk of the operations as determined by
the Accident Scenario
Characterizations without controls in
place, as shown in Figure D-3. The
second chart shows the risk of the
operations under the conditions of the

UNCONTROLLED RISK
Proquency of Uocontrolled Scenarios
ND II 51 s2 |
HEDD s6 |zowe ZONE |III
FIRE ZONE I 1T S4 s5
k
Worker 83 IT
Injury
Uncon . II IT
Release
<<BEU BEU EU U A
Figure D-3: Summary of Frequencies for Uncontrolled

Scenarios.
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same Accident Scenario
Characterizations with controls 1in
place, as shown in Figure -D4. These
discussions of residual risk should
include the inherent process or control
uncertainties, as appropriate.

D.6.6 HAR Section 1.0,
Introduction

The HAR introduction discusses the
subject of the report and provides: a
discussion of the objectives of the
report; the scope of the analysis
including, the nuclear explosive, type
of operation (i.e., disassembly,
assembly, surveillance, on-site
transportation and staging, etc.) and
the range of operations (i.e., receipt,

CONTROLLED RISK
Frequency of Comctrolled Scenarios
ND s1 II ;
S2 .
HEDD S6 ZONE ZONE [{TII
FIRE Z0 I I
sS4 S5 i
Worker
. s3 II
Injury
Uncon . II II
Release i
<<BEU BEU BU u A

Figure D-4: Summary of Frequencies for Completely Controlled
Scenarios.

through dismantlement, modiﬁcarion, alteration, etc.); a discussion of the assumptions and limitations of the
Hazards Analysis, and a general roadmap for the remainder of the HAR. An example discussion of limitations

and agssumptions is shown in Table D-3.

Table D-3:Example - Assumptions and Limitations for Hazards Analysis.

ASSUMPTIONS AND LIMITATIONS

Limitations in HA Scope

Safeguards and Security Master Study.

Human Factors Warker Safety Considerations.

Weapon Configuration/Response Cansiderations.

During the performance of the Wxy Huzards Analysis, a number of key assumptions were made. These assumptions were grouped into the
following three categories: 1) Limitations in Scope. 2) Hunan factors and Worker sufety. and 3) Weapon configaration/responsc.

0 Simifar scquences ol events were ¢cnmbined into single-representative scenarios that enveloped the frequencies and consequences
associated with the individual event sequences. For example., the probabilitics of a pit fracture and a pit tube failure were lumped
together and, in the scenario descriptions, referred to as pit tube fatlures.

0 The impact of security actions on process activitics were not specifically addressed. For instance, the analysis did nol consider the
possible discharge of a firzarm as a result of a security action that required armed personnet to enter a bay or cell. The eventsare
covered under the Sateguard and Security Master Study.

0 Sabotage or intentional actions were not considered in the analysis; Deliberate Unauthorized Acts are considered in the Site

0 The use of, improper use of, or failure to use personal protective equipment (PPE) and the resulting consequences were not addressed.
Thal is, it was assumed, for analysis purposc, that all PPE was employed and functioned as intended.

o Lifting criteria were developed based on human factor design requirements to provide a hasis for the identification and inclusion of
warker hazards associated with toaling and component 1ifts.

0 Based on limited test and qualification data, and the review of the detonator design, it was assunied that detonator XYZ was not
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Table D-3:Example - Assumptions and Limitations for Hazards Analysis.

ASSUMPTIONS AND LIMITATIONS

sensitive to Electro Stauie Discharge and that an Electro Static Discharge induced detonation was not credible. Further discussion off
this ussumption and relerences are given in the appendix.

0 Tt was assumed that the nuclear explosives presented for disassembly were in normal condition. That is. it was assumed that no
unauthorized modifications had been made to the nuclear explosive before its return for disassembly and that the internal companents
had not sulfered significant envirosmentat or age-refated degradation,

HA Methedology

HA Methodology refers to describing the methodology used to conduct/perform the Hazards Analysis, and to
derive the controls and their implementation requirements. This discussion must summarize the methods and
techniques (e.g., task analysis, preliminary hazards analysis, what-if analysis, etc.) employed to: 1) identify
hazardous material. process deviations and energy sources; 2) identify and develop accident scenarios (including
representative scenarios): 3) identify existing positive measures; 4) evaluate the accident scenarios including the
determination of nuclear explosive response, scenario frequency. and consequences; and 5) assess the
effectiveness of Critical Satety Controls. A discussion of the methodology should summarize all methods
emploved in the conduct of the analysis and the derivation of controls and include reference to standard
techniques, as applicable.

D.6.7 HAR Section 2.0, Description of The Nuclear Explosive Process

This section presents a discussion of the scope of work to be authorized by the DOE, including a discussion of
On-site transportation and in-process staging requirements. Specifically, the Description details each authorized
operation (e.g., assembly, disassembly, nuclear explosive work, etc.), including satellite facility operations such
as, leak check. mass properties, release assembly testing, etc. This includes a concise discussion of the
operational boundaries, facility(ies) SSCs, and equipment and tooling used in the operation. As appropriate, the
discussion should reference other relevant documentation, such as Site AB Documents, facility AB, other
program HARGS, etc.

Further discussion points include limitations or restrictions on the facility(ies) or location(s) where operations
are authorized (e.g., High Explosive limitation) and provide the basis for understanding the hazards 1dentified
(e.g.. lift heights, co-located pressurized piping). The discussion must also include any generic facility Critical
Safety Controls utilized during the operation, including their “at rest” or “stowed” condition and/or location.
Critical Safety Controls must correspond to those already identified in existing AB documentation, such as the
SAR, BIO, or TSR.

Process action flow diagrams, developed in support of the analysis, are described to indicate the complete set
of operations and activities that are conducted or may be expected, including contingency operations. These
process action flow diagrams should be annotated to list applicable procedures pertinent to each activity (e.g..
Nuclear Explosive Operating Procedures (NEOPs), operating and inspection (O&[) standards, etc.) Examples
of process action flow diagrams are shown in Figures D-5 and D-6. Multiple process action flow diagrams
would be required to describe complex operations.
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Figure D-5: Example of Nuclear Explosive Operations Process Action Flow Diagrams.

Process Action Flow Diagraming requires a complete description of the overall operation, followed by a concise
description of each activity involved in the nuclear explosive process (i.e., Zone 4 activities, on-site
transportation. etc.). Within the description of each part of the operation, the configuration or change in
contiguration of the nuclear explosive shall be noted. Table D-4 presents an example listing of nuclear explosive
configurations.

Descriptions of the operations must be consistent with the order in which the operations are conducted. The
following provides a suggested order for describing the major elements of a disassembly ‘operation by defining
the configuration of each assembly. The objective is to associate an acronym of the configuration such that it
is readily apparent when there is a change in operational hazards, however, the descriptions of the various
weapon configurations and associated acronyms must be consistent with the design agency drawings. An
example would be the acronym RBNAF&F to indicate that the Reentry Body is Not attached to the AF&F
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Table D-4:Example of Nuclear Explosive Configuration Descriptions

Configuration Configuration Description
Designation
ASA Aft Shell Assembly alone without any nuclear components.
TC Transportation Cart
PP Physics Package (PP)
BW Bench work (Seal Cover Prep, 3T Mount Pad Fixture, etc.)
WS Warhead Subassembly (PP instailed in the AFT Shell Assembly).
WSAS Warhead Subassembly on Assembly Stand
WSSC Warhead Subassembly with Seal Cover Installed
BWAF&F Bench work on the AF&F

D.6.8 HAR Section 3.0, Hazard Identification

This section contains a concise description of the hazards associated with the Nuclear Explosive, the
Facilities, the associated Transportation activities, and the proposed weapon process.

Nuclear Explosive .
The discussion is intended to provide a general overview of the nuclear explosive that was evaluated, along with
its associated intrinsic hazards.. The overview should be brief and reference comesponding Weapon Safety
Specification (WSS) for further detailed descriptions. Additionally, discussions of the Nuclear Explosive’s
history, including modifications, and a brief description of its field use (reference WSS) must be included.

This section of the HAR must also present a brief discussion of the major components and quantities of
hazardous materials in the Nuclear Explosive. Hazardous material and response thresholds shall be summuarized.
when available. The components to be considered include, but are not limited to: type of high explosive (e.g..
conventional high explosives (CHE), insensitive high explosive (IHE)); pit material; other radiological material;
nuclear explosive electrical systems: other unique energy sources for the nuclear explosive (spin rockets,
parachutes, etc.); Radioisotopic Thermal-electric Generators (RTGs), reservoirs; etc.
This section must also provide a brief description of the Nuclear Explosive Safety Theme (e.g.. barriers,
mechanical safe and arming devices (MSAD), strong link, weak links, environmental sensing devices (ESDs),
HE, fire resistant pit (FRP), and enhanced nuclear detonation safety [ENDS]) associated with the nuclear
explosive. The discussion shall address the safety benefit these features provide as the nuclear explosive
_progresses through the various stages of the operation. The objective is to provide a familiarization with the
weapon such that the analysts, along with current and future document users, have a complete picture of the
weapon system safety. The discussion of safety features that are designed into the weapon must include an
acknowledgment that they are not relied upon for process safety except for HE properties and physical
properties of the components.
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Figure D-6: Example Action Flow Diagram for a Nuclear Explosive Operation.
Facilities

A description of the facilities necessary to conduct the nuclear explosive operations must identify the specific
Cell(s), Bay(s). and Special Purpose facilities. Also. the hazards associated with facility, structures, systems,
components. equipment, and tooling used in the operation must be described. The discussion and descriptions
presented shall provide an overview and summary that gives a basic understanding of facility and activity
lazards. The discussion shall reference the pertinent docunients (such as the Site BIO, facility SAR, etc.) for
further details.

The discussion of facilities must also include any limitations or restrictions on the facilities or locations where
operations will be conducted (i.e., HE limitation) and provide the basis for understanding the hazards identified
(e.g., lift heights, co-located pressurized piping, etc.). The discussion must also identity facility Critical Safety
Controls relied upon for safe operation, including their operational requirements for the process.

Bays

This section describes all mechanical component operations conducted in the bay(s) and the configuration of
the nuclear explosive as the operation progresses. Each bay facility shall be described, separately (for example,
by number - Building 12-xy). Summarize the logic employed in the selection of this facility for the proposed
operation. Discuss any unique attributes of the facility that are required to conduct the operation. All structures,
systemns, components, equipment, and tooling necessary for mechanical component processes conducted in the

bay, and located within these facilities. shall be described, as each has the potential for affecting safe operation.
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Include a description of those permanent bay systems which are not necessarv, including their required storage
or “‘at rest” condition/location, and all associated Critical Safety Controls relied upon to ensure systems remain
inactive or “‘at rest.”

Cells

This section describes all physics package operations conducted in cells and/or bays, and the configuration of
the nuclear explosive as the operation progresses. The description must demonstrate the logic employed in the
selection process, and include unique attributes required to conduct the operation safely. Each cell and/or bay
facility shall be described, separately. All structures, systems, components, equipment, and tooling necessary
for physics package operations, and located within these facilities, shall be briefly described. as each has the
potential for affecting safe operation. Also, include a description of permanent systems which are not necessary, .
including their required storage or “at rest” condition/location, and all associated Critical Safety Controls used
to ensure systems remnain inactive or “at rest.”

Special Purpose Facilities

Operations to be conducted in Special Purpose Facilities is described separately. This discussion includes a
description of each special purpose operation and the configuration of the nuclear explosive during the special
purpose operation. All structures, systems, components, equipment, and tooling necessary for the processes,
and located within these facilities, shall be briefly described because each has the potential for atfecting safe
operation. Similar to the discussion of Bays and Cells, also include a description of permunent systems which
are not necessary, including their required storage or “at rest” condition/location, and all associated Critical
Safety Controls used to ensure systems remain inactive or “at rest.”

Transportation and Staging
This section describes the Nuclear Explosive’s shipping configurations and activities, including the shipping

container(s) and staging container(s) (if different) used. with references to applicable safety analvses. This
section must include a discussion of any in-process temporary staging. In addition, this section must document
the analysis of the transportation activities pertinent to the nuclear explosive while in-process at Pantex: this
includes Inter-Zone and Ramp transportation of the nuclear explosive and its components. This will require a
determination of the coimmon and unique hazards associated with transportation activities. Hazards common
to all Nuclear Explosives, controlled under existing Authorization Basis documents, must be referenced to the
appropriate Authorization Basis document.

A description of ramp and inter-zone transportation operations must also be included that identifies the
configurations of the nuclear explosive while being transported, and indicate the specific routes to be used to
transport nuclear explosives. The discussion must clearly identify the specific routes and ramps to be used to
transport nuclear explosives or nuclear explosive components. The discussion must also describe any special
transport restrictions; such as, include one-way traffic, vehicles in emergency response. and interfaces with other
concurrent transportation activities along with alternate ramp transportation routes (which might be used) to
facilitate temporary staging during the operation. The description of the ramps shall include associated utilities
and components that have the potential 10 affect the Nuclear Explosive, individually or as a result of an
abnormal environiment (e.g., during a seismic or lightning event). Consideration and subsequent discussion must
also include forklifis and H-gear (powered hand trucks, for example) used to move Nuclear Explosives or
nuclear explosive components within the ramps and include other transportation equipment (such as roadables.
H-gear, etc.) that physically interface with the Nuclear Explosive/component.
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D.6.9 HAR Section 4.0, Accident Scenario Characterization Summaries

Accident Sequence Characterizations document the analytical results of all accident scenarios requiring controls.
Documentation of each characterization must include a discussion of the following:

+ Assumptions and initial conditions.

» Uncontrolled scenario description.

« TSD references. _

« Uncontrolled frequencies for all the event sequences with supporting engineering logic.

+ Controls selected for the scenano.

- Justification of TSR control effectiveness (functionality, reliability, and availability).

» Residual risk of the scenario (the combination of the completely controlled frequency and control
effectiveness).

+ Adequacy of the control set selected.

« Linkage to locations in the process where the hazard is present.

This section of the HAR presents a summary of the results of the detailed characterizations which are
documented on Accident Scenario Characterization sheets (Appendix A ofthe HAR). For convenience. a brief
summary organized by Activity (Zone 4, Transportation, Staging, Cell Activities, Bay Activities, & Special
Purpose Facility Activities), Residual Risk Zone (Zones 1, & III), and Consequence (IND, HED/D, Fire leading
to fissile material dispersal, Severe Worker Injury, Uncontrolled Radiological Release Outside the Facility) with
the bounding frequency as compared to the total nurnber of scenarios in the respective accident type category
as shown in Table D-5.

Table D-5:Example Accident Scenario Characterization Surnmary Organization.

Activity (Cell)
Zone [1I Scenarios (Residual Risk Matrix)

IND Scenarios (Hazard Characterizations in Appendix A)
e.g., Number of scenarios with the range of controlled frequencies. What controls are being
employed. A brief description of residual risk. Characterization numbers of scenarios.
HED/D Scenarios (Hazard Characterizations in Appendix A)
e.g.. Number of scenarios with the range of controlled frequencies. What controls are being
employed. A brief description of residual risk. Characterization numbers of scenarios.
Fire Leading to Rad. Release Scenarios (Hazard Characterizations in Appendix A)
e.g., Number of scenarios with the range of controlled frequencies. What controls are being
employed. A brief description of residual risk. Characterization numbers of scenarios.
Worker Sufety Scenarios (Hazard Characterizations in Appendix A)
e.g.. Number of scenarios with the range of controlled frequencies. What controls are being
employed. A brief description of residual risk. Characterization numbers of scenarios.
Uncontrolled Rad. Release Scenarios (Hazard Characterizations in Appendix A)
e.g., Number of scenarios with the range of controlled frequencies. What controls are being
employed. A brief description of residual risk. Characterization numbers of scenarios.
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For Zone Il & IlI scenarios in the residual risk matrix, the HAR should explain why additional controls could
not be developed to further reduce the risk. If process re-design would be required, (i.c., new tooling), this
should be noted in the HAR to serve as input for follow-on SS-21 activities.

D.6.10 HAR Section 5.0, References

This section must contain all references used to support the conclusions and rationalizations of the Hazards
Analysis.

D.6.11 HAR Appendix A (Example ASC)

EXAMPLE  Accident Scenario Characterization

Accident Scenario Characterization Title and identifier (i.e., BS-1)

Assumptions and Initial Conditions

This section documents the assumptions and initial conditions necessary for this scenario. These must be
controlledto ensure they remain in place and they can not be duplicated (double counted) as controls listed in Table
D-6 and credited to control this scenario. This shall include 1) the configuration of the weapon (e.g., unit in
shipping container). 2) operations being performed (e.g.. cleaning operations with isopropyl alcohol). 3) physical
configuration of the operations (e.g. single unit on a work stand in a cell with combustible materials immediately
adjacent or in close proximity). and 4) existing TSR facility controls that are considered in place for scenario
trequency and TLC calculations. '

Uncontrolled Scenario Description & Summary
This is a complete description of the scenario beginning with the initiating event and describing the complete event

sequence(s) with the potential to result in the postulated consequence. This shall include the necessary enabling
events such that a realistic scenario is described. Foreventsevaluated in Site or facility AB documents, this section
simply references the event in the respective document.

The following Scenario Summary Table (Table D-6) contains; 1) column 1 contains row identifiers, 2) the second
column contains a description of the operation or task when the scenario is applicable. 3) column 3 contains the
consequences postulated for this scenario, along with the uncontrolled bounding frequency and fully controlled
frequency as detenmined for the scenario. If there are multiple event sequences described, only the bounding
frequency is listed here, 4) this column presents the number and type of controls recommended as per the TLC
guidance in the D&P Manual Chapter 11.5, and 5) the fifth and sixth columns contain all of the controls selected
tor the scenario. These controls will be difterentiated between those which are from the TSR and those that are
specific to the weapon.

TSD References
This section will document any reference docwments which are part of the technical support documents and used
in the calculations or determinations of this characterization.
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Example Accident Scenario Characterization Title and identifier (i.e., BS-1) (Continucd)

QOperation Proposed Techaical Sufety Requircments
“acility:Site
Task Maxitnum 2 Tacility TSR controls already in place
- deseription. Consequence A thot ave sefected to control this scenario.
& N |
= i.c.. when IND C
= > B
= performing
o e . . :
Q haisting Bounding -
= operations Froquency
BEU
Maximum New Facility TSR controls selected o Weapon spectfic TSR controls selected
] Consequence control this scenario. 1o control this scenario,
3 IND
T
’O .
b Bounding
Frequency
BL{

Table D-6:  Uncontrolled Scenario Summary.
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Example Accident Scenario Characterization Title and identifier (i.e., BS-1) (Continued)

Uncontrolled Frequency for all the event sequences

This section will document the development of all accident sequences (including initiating and necessary enabling
events) for the uncontrolled accident scenario with the supporting engineering logic for the frequency
determinations. The bounding uncontrolled qualitative frequency will then be documented in Table D-6. Also, the
weapon response frequency obtained from the Design Agencies will be discussed in this section it used in the
control selection. If weapon response data is unavailable, an Anticipated frequency will be assigned to the weapon
response for determining the frequency of the event sequence(s).

Inaccordance with DOE-STD-3009-94 and DOE-DP-STD-3016-99, due tothe uncertainty associated with accident
scenario frequencies, qualitative estimates are sufficient for accident scenario frequencies. However, the analyst
shall provide the basis, other than heuristic information, for the assigned frequency. It is important to keep in mind
the defensibility for the number when providing this justification. With little data, it inight be more prudent to
calculate the event sequence frequency as the product of the initiating event and the weapon response frequencys,
ignoring the enabling events that are described in this section. While this is acceptable. it is still important to
accurately describe all the enabling events for each event sequence.

Selected Controls for the Wxy Program (includes ABCD controls. TSR controls, and Important to Safety Controls) In
accordance with DOE-STD-3009-94 and DOE-DP-STD-3016-99, due to the large uncertainty associated with
accident scenario frequencys discussed in the last section, the selection of controls shall use safety-conservative
expert judgement. In addition, this section will include the controls necessary to preserve any assumptions or
initial conditions that reduce the consequences below EGs or that prevent the accident from progressing. The
control title must be listed, followed by identification of its safety classification (i.e., Safety Class. Safety
Significant, Important to Safety). For each weapon specitic control, list the following:

1) For “Each Weapon Specific Control Title”

Effectiveness of control

The control effectiveness is a conclusion based on the functionality, reliability. and availability of the control
documented in this section. When describing each critical safety control's effectiveness, provide a basic
summation of the information known about the control, including reference to the system design description,
industrv standards (ASME, [EEE, [E, etc.) and applicable drawings. Summarize pertinent aspects of the
manufacturer’s specifications. Pertinent aspects are considered to be those that directly relate to the critical safety
function as opposed to general industrial equipment specifications that fal} outside what is needed to fulfill the
safety function.

Thus,if alift is conducted, load test or stress/strain metrics are an important descriptive paraineter. If, on the other
hand, puncture is of concern, the attributes of the safety control that resist particular shapes, sizes and weights may
be more appropriate.
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Example Accident Scenario Characterization Title and identifier (i.e., BS-1) (Continued)

Functionality: Describe the functional elements, attributes, and limitations of the control in relation to the scenario. (How the
controf prevents or mitigates the accident sequences) Identify any SSCs, equipment. and tooling whose failure
would result in the critical safety control losing the ability to perform its required safety function. These SSCs.
equipment. and tooling need to be considered critical safety controls for the specific accident conditions for which
the safety control designation was originally intended.

Reliability: Providc a defensible casc the identified conditional probubility that the control will function to prevent or mitigate
the scenario when it is needed. Include discussions of preventive maintenance (PM) required by the system
Engineers to maintain the control’s reliability.

Availability: Demonstrate how it will be assured that the controt will be there (available) when it is needed to prevent or
mitgate the scenario.  This would include the necessary surveillances to ensure availability, Identify the
conditional probability that it will not be available.

2) For “Each Facility TSR Control”

For those controls that are already delineated in AB documents, document the linkage to that AB document for the
supporting effectiveness in this section. Do not creare new information for controls in current AB documents.

Residual Risk

This section contains the completely controlled qualitative frequency of the scenario. Document the acceptability
of resulting set of controls based on the frequency or TLC. If TLC is used, compare the total set of controls to the
TLC criteria. If frequency is used, this assertion shall be based on the uncontrolled qualitative frequency and the
conditional probability the controls implemented to prevent the scenario or mitigate the consequences. This shall
include the engineering logic for the controlled scenario and shall include a discussion of other Important to Safety
controls (although not deemed necessary to be included as ABCD controls for this scenario) which do provide
additional layers ot protection. All additional controls listed here will be captured in the Safety Basis Document
List and Important to Satety Manual and be maintained via the MHC change control system.

Linkage to the HA
This section must provide the linkage from this characterization to the HA tables,
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D.6.12  Ilazard Analysis Example Matrix

August 24, 1999 (9:10AM)

Example Hazard Matrix

Warking Draft (xx)
(Procedure Number)

(Nuclear Explosive Identifier, i.e., W88) Huzards Matrix

Step/Tash
No.

Initial Conditions and
Assumptions

Config

Hazard
Type
Clectrical,
Theanal.
Mechanical
Chenical/
Radiolopica
[}

Scenario

Conseguence

Wi R

(8] D

sero

Disposition/
Idennlicd Accident Scenario,
Control. or Screening Criteria

Positive Measures:

Commenis

mformation:

* Step/Task No. - The procedure step number(s).
« Initial Conditions or Assumptions - Those conditions must be identified since they may be required controls.

The Hazard Matrix is used to documnent the hazards and corresponding accident scenarios identified during the analysis and will reside in the TSD. The mawmx documentation will maintain the
association of the hazard to the particular procedural steps or tasks for change control, or procedure and tooling modifications. The specific columns, from Icft to right, will contain the following

« Config. - The acronym for the configuration of the unit. These acronyms will be identified in the matrix footer for reference.

* Hazard Type - This is the type of hazard identified and will be documented as an E for Electrical, T for Therinal, M for Mechanical, C/R for Cheniical, or R Radielogical. An example would be a
scenario of dropping a large piece of tooling on the nuclear explosive assembly. This would be documented as a Mcchanical hazard.

* Scenario - This is the dctailed description of the accident scquence. The level of detail must be sufticient to cnable the weapons response specialists at the Design Agencies to analyze the impacts
to the nuclear explosive or components. Information such as drop heights. component or tooling weights, impact velocities, and a succinct description of the events nceessary to enablc the scenario
are necessary.

+ Consequence - This is the postulated consequence(s) to result if any of the cvent sequences identificd take place.

* Dispuosition/Identifier - This column will typically contain one of three identificrs. First, if the hazard has been screened based on first principles or expert opinion that the weapon response is
suffictently unlikely. there will be a screcning number entered here to link the seenario to the screening documentation. There may be inaltiple Laboratories scrcening the same scenario, depending
on which pants or components of the weapon are involved. Second, if the scenario can not be screened by the design agencies, then it will be developed as an accident and the identifier of the ASC
will be entcred here to maintain the linkage between the procedure and the characterization. Last, if there is some other supporting justification for not requiring controls for the scenario, that
infonnation will be identified herc or a pointer to the location of the justification in the technical supponting documents. (e.g.. common industrial hazards controfled under OSHA section of the
Hazards Control S/RID, HC-2300)

* Positive Measures/Comments - This column will contain positive measures identified in the hazards analysis and would also capture questions raised during the analysis which will provide
clanfication to the reviewer or require further attention by the analysis team.

Once this analysis is documented on the matrix, the ASCs arc completed in accordance with the example.
Configuration Acronyms identified in the footer ot the Hazard Matrix tables.
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APPENDIX E
E. CRITERIA FOR HAZARDS ANALYSIS COMPLETENESS

Thus section presents a consolidation of the criteria or requirements from DOE Orders which define an
acceptable Hazard Analysis Report Documentation.

E.l Criteria Documents

Hazard identification, along with an understanding of the operation, tacility, and Site provide the basis for the
development of potential accident scenarios. Scenario development, and the identification and evaluation of
controls. provides the means to ensure that the final set of engineered and administrative controls is technically
adequate to support decisions regarding safe conduct of the operation.

Current DOE guidance establishes the criteria by which the HAR can be assessed. The documents examined
for these criteria were:

» U.S. Department of Energy Order, Safetv of Nuclear Explosive Operations, DOE O 452.2A,
Washington, D.C., January 1997,

+ U.S. Department of Energy Albuquerque Operations Office, AL Appendix 56XB, Development and
Production Manual, Chapter 11.4, Authorization Basis for Pantex Plant Nuclear Explosive
Operations, Revision 1, Change 27, Albuquerque, NM, dated Apnl 15, 1999,

+ U.S. Departinent of Energy Standard, fluzard Analysis Reports for Nuclear Explosive Operations,
DOE-DP-STD-3016-99, Washington. D.C., February 1999,

» Summary of the Residual Risk Meeting. Pantex Plant, Mason & Hanger Corporation, Amarillo, TX,
June 9, 1999, and

+ Attachment 4 of SMT Minutes 98-5 & 6, IWAP Scope Adjustments, Version 2.

The following criteria establish requirements that a HAR must meet. They are dependent on the scope
established and agreed to prior to beginning the project.

E.2 Hazard Analysis
E.2.1  Process Description
A concise process description and basic process action flow diagrams shall be included to aid in the

-understanding of the HA. [Att 4 of SMT Minutes 98-5&6 page 2, § [.D; D&P Manual Chapter 11.4, Section
4.3, page 11.4-4, Item |; DOE-DP-STD-3016-99 Section 7. page 7, § 7.d]
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E.2.2 Hazard ldentification

The text of the HAR shall provide a convincing case that all hazards have been identified. [Att 4 of SMT
Minutes 98-5&6; page 2, 1 1.A; D&P Manual Chapter 11.4, Section 4.3, page 11.4-4, Item 2, DOE 0 452.2A,
Page 7, Fig 1]

These hazards include those posed by the weapon and its components, by the process (e.g.. tooling, testers),
the facility (e.g., fire, electrical energy), and natural phenomena (e.g., lightning, seismic). [Att 4 of SMT Minutes
98-5&6; page 2.9 1.C D&P Manual Chapter 11.4, Section 4.3. page 11.4-4. Item 2, DOE-DP-STD-3016-99
Section 7. page 7,1 7.1]

« The HA shall consider hazards specific to the operation, including failure of equipment, tooling,
support systems, and human actions. [DOE-DP-STD-3016-99 Section 6.0, page 6, ¢ 3]

« The HA shall also address hazards external to the facility where the operations are conducted (e.g.,
natural phenomena, transportation accidents, explosions or accidents at neighboring facilities). [DOE-
DP-STD-3016-99 Section 6.0, page 6, § 3]

» The HA shall also address hazards internal to the facility but external to the operation ( é.g.. fires and
floods). [DOE-DP-STD-3016-99 Section 6.0, page 6, ¥ 3]

+ The potential for human error must be considered in the development of accident scenarios. [ DOE-
DP-STD-3016-99 Section 6.0, page 6, § 4]

» The HA must consider the operational processes, equipment, facility or facilities, operation-unique
activities related to movements within or between facilities, and the specific locations where the
activities are to be conducted. [DOE-DP-STD-3016-99 Section 5.1, page3, § 2]

» The HA must address on-site transportation. [DOE-DP-STD-3016-99 Section 5.1, page 3, last €]

» The HA is NOT required to address deliberate unauthorized acts which are addressed under the
provisions of DOE O 452.4, “Security and Control of Nuclear Explosives and Nuclear Weapons.”
[DOE-DP-STD-3016-99 Section 5.1, page 4, second 1]

- The HA should address situations where security and use control positive measures might adversely
impact nuclear explosive safety so that they can be addressed in an appropriate manner. [DOE-DP-
STD-3016-99 Section 5.1, page 4, second 1]

» Compliance with Environmental Protection Agency rules and OSHA regulations are not within the
scope of the HA. [ DOE-DP-STD-3016-99 Section 5.1, page 4, first §]

Where practicable, accidents shall be grouped into common scenarios (e.g., drops, minor strikes. fires, etc.)
where the nuclear explosive is in the same configuration (or has the same vulnerability) and the same controls
for prevention or mitigation apply. [D&P Manual Chapter 11.4, Section 4.3, page 11.4-5, Item 3]
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The HAR ghall include the identification of a bounding set of scenarios resulting in nuclear explosive
consequences (IND, HED/D, HE fires leading to fissile material dispersal, severe worker injury. and
uncontrolled release of radioactive material from the facility). {[Att 4 of SMT Minutes 98-5&6. page 2, JILA]

+ Arepresentative set of accident scenarios resulting in consequences of concernshall be identified. [An
4 of SMT Minutes 98-5&6; page 2, J [.A.1]

Hazards identification shall be accomplished 'by reviewing prior analyses (e.g., WSS, SAR), coupled with a
process walk-down (and process videos) und additional eftorts necessary to identify hazards not previously
analyzed. [ D&P Manual Chapter 11.4, Section 4.3, page 11.4-4, Item 2]

» Where prior analyses are relied upon, the HAR shall include a synopsis of the results and relevance
to the proposed nuclear explosive operation. Within the text of the HAR, a specitic citation to the
prior analysis shall be made and a comprehensive list of references shall be included at the end of the
document. [D&P Manual Chapter 11.4, Section 4.3, page 11.4-3, [tem 6]

« For facilities or operations lacking an approved SAR, the expectation is that operation-specific Hazards
Analyses would include the safety analysis of those facilities and activities in support of the proposed
nuclear explosive operation comparable to the level of analysis required by DOE O 5480.23, DOE-
STD-3009-94, or DOE-STD-301 [-94. [DOE-DP-STD-3016, Section 5.0, page 2, last § and page 3,
first ]

E.2.3 Consequence Assessment

The HAR shall focus on consequences that meet or exceed the nuclear explosive operation EGs. [D&P Manual
Chapter 11.4, Section 4.3, page 11.4-4. first § of the Section]

While quantitative uncertainty analysis is not required, the magnitude of the uncertainties and the potential
impact of large uncertainties on the results should be discussed and documented in qualitative terms. [DOE-DP-
STD-3016-99 Section 6.0, page 6, § 5]

Additional deterministic and probabilistic calculations should be employed to provide a better understanding of
the largest consequence accident scenarios. [DOE-DP-STD-3016-99 Section 6.0, page 6, § 3]

The HAR is not required to include a quantitative consequence assessment of all accidents. However, some
qualitative consequence assessments mav be required to support evaluation of facility safety basis issues. [DOE-
DP-STD-3016-99 Section 5.1, page 3, 1 4]

E.2.4  Selection of Events
Justification for the disposition of all identified hazards and accident scenarios (i.e., those determined to require

further analysis and those determined not to pose a safety concern. [DOE-DP-STD-3016-99 Section 3.0, page?2,
4 3.b.(4) and Section 7.0, page 7, 9 7.g]
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+ Explanation shall be provided for accident scenarios that do not require controls due to benign
consequences or because the scenarios are determined to be sufficiently unlikely. {[D&P Manual
Chapter 11.4, Section 4.3, page 11.4-4 and 11.4-5, Item 2]

Assumptions employed in the conduct of the HA will be discussed, including justification of the screening
criteria used in the selection of accident scenarios and controls. [DOE-DP-STD-3016-99 Section 3.0, page 2,
9 3.b.(7) and Section 7.0, page 7, ¢ 7.b]

E.2.5 Selection of Events Analytical Techniques

Those aspects of the operation-specific hazards analysis that involve nuclear detonation, high-explosive
detonation and deflagration, and fire shall be assessed using a systematic accident sequence analysis and
documented in a HAR or NEHA. [DOE O 452.2A, page 8, § 4.c.(1)(d)4; DOE G 452.2A-1A, page 10, §
2.3.(1)a)]

» The HA shall include a systematic evaluation of the operation to identify hazards and develop potential
accident scenarios. [DOE-DP-STD-3016-99 Section 6.0, page 6, first §)

The Project Team will demonstrate that the analytical techniques applied were the appropnate techniques
required for the assessment and were correctly implemented. [Aft 4 of SMT Minutes 98-5&6 page 2, § 11.B;
DOE-DP-STD-3016-99 Section 7.0, page 7,  7.¢]

» The HAR shall describe the analytical technique used to analyze hazards and present results. [D&P
Manual Chapter 11.4, Section 4.3, page 11.4-5, Item 3; DOE-DP-STD-3016-99 Section 7.0, page
7, % 7.€]

E.2.6  Analyst Training

Analysis of a comprehensive set of potential accident initiators and event sequences potentially resulting in
consequences that meet or exceed the nuclear operation EGs shall be identified and developed by trained and
experienced analysts. [D&P Manual Chapter 11.4, Section 4.3, page [1.4-5, Item 3; DOE-DP-STD-3016-99
Section 6.0, page 5, fourth ] ‘

» To be effective, the team must include a combination of safety analysts and subject matter experts
familiar with the specific nuclear explosive operation being analyzed. [DOE-DP-STD-3016-99 Section
6.0, page S, fourth §

E.3 Seclection of Controls within the HAR

Demonstrate the proposed control set which, if effectively implemented, will ensure operations are conducted
within an understood risk envelope. [Att 4 of SMT Minutes 98-5&6; page 2, § I1I.A: Section 4.3, page 11.4-5,
Item 6; and DOE-DP-STD-3016-99 Section 7.0, page 8, ¥ 7.h]

The Project Team will perform an evaluation of the adequacy and effectiveness of controls in order to prevent
or mitigate accidents. [ Att 4 of SMT Minutes 98-5&6; page 2, 9 [1.C; Section 4.3, page 11.4-5, Item 7; and

A:ISM AB Manualiwpd Page 81 of 87



Pantex Plant 1SM Authorization Basis Manual. MNL-254543. REV' 1, Change 0 February 2/, 2000

DOE-DP-STD-3016-99 Section 7.0, page 8. § 7.h] The HAR will include an analysis of how the proposed set
of controls compares to the TLC targets. The linkage of the hazards to the applicable controls shall be clearly
presented (1.¢., through the accident scenario description). [D&P Manual Chapter 11.4, Section4.3, page 11.4-
5, Item 4: Att 4 of SMT Minutes 98-5&6: page 2, ¢ 11.C]

» Derivation of controls (identifying the need and providing linkage to the hazards) shall be summarized
in the HAR. [Att 4 of SMT Minutes 98-5&6: page 2, 11.C.1]

+ DOE does not use the HAR to evaluate the adequacy of the site institutional safety programs (i.e.,
assessments), as other means exist to accomplish these evaluations. [D&P Manual Chapter 11.4,
Section 4.3, page 11.4-4, first ¥ of the Section]

The HAR may consider the TLC guidance (D&P Manual Chapter [1.5) as a tool for the initial scoping of the
control set. The guidance specified in DOE-STD-3009 may also be used when applicable to the type of control
set needed. [D&P Manual Chapter 11.4, Section 4.3, page 11.4-5, ltem 5]

The Hazards Analysis must identify the safety control requirements and bases required for nuclear explosive
operation. For these control requirements, the HAR should include supporting analysis and documentation
prepared in accordance with DOE O 5480.22 and its supporting standards. [DOE-DP-STD-3016-99 Section
6.0, page7. 9§ 1, and Section 7.0, page 8. € 7.h]

Implementation of a layered defense philosophy will likely include controls that enhance safety in addition to
those specified inthe TSR/ABCD. The Pantex Plant contractor is expected to clearly identify and manage these
controls. [D&P Manual Chapter 11.4, Section 4.8.3, page 11.4-8]

E.4 Adequacy of HAR/ABCD and BIO/TSR Controls

Demonstrate the combination of BIO/TSR and HAR/ABCD provides complete coverage for the operation. [Att
4 of SMT Minutes 98-5&6; page 2, 111, D&P Manual Chapter I 1.4, Section 4.3, page 11.4-5, Item 6; DOE-
DP-STD-3016-99 Section 7.0, page 8, ¥ 7.h]

The HAR shall demonstrate that the combined satety envelopes of the BIO/TSR(CSSM) and HAR/ABCD are
complete. [Att 4 of SMT Minutes 98-5&86; page 2. T [11.A; DOE O 452.2A. page &, § 4.c.(1)(d)3]

The HAR text shall provide the DOE approval authority sufticient information to enable an assessment of the
adequacy of identified controls. [D&P Manual Chapter 11.4, Section 4.3, page 11.4-5. Item 7]

The HAR text shall provide the senior manager with an understanding of the residual risk the DOE is accepting
if the operation is authonzed based upon the hazards, potential accidents and controls. [Att 4 of SMT Minutes
98-5&6: page 2, § II1.B; and D&P Manual Chapter 11.4, Section 4.3, page 11.4-5, Item 7]

» Residual Risk: That risk to the safety and health of the public and workers that remains after the
requisite TSRs (nuclear explosive-specific and Site-wide) have been identified and implemented, as
a result of performing specific mission work. [Summary of the Residual Risk Meeting, Pantex Plant,
June 9, 1999, page 1, Discussion Section second Y]
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* An overall residual risk matrix will be reported in the Executive Summary of the HAR and residual risk
will be reported for each rolled up scenario. [Summary of the Residual Risk Meeting, Pantex Plant,
June 9, 1999, page 1, Discussion Section, third 1]

- The scenarios reflected on this matrix are those which meet or exceed the nuclear explosive
operation evaluation guidelines. [Summary of the Residual Risk Meeting, Pantex Plant, June 9,
1999, page 1. Discussion Section 1" bullet]

- The rolled up scenarios which fall in Zone Il or Zone Il will be addressed in the executive summary
of the HAR. [Summary of the Residual Risk Meeting, Pantex Plant. June 9, 1999, page I,
Discussion Section 2" bullet]

- Those scenarios which end up in Zone | will not be addressed in the executive summary of the
HAR. [Summary of the Residual Risk Meeting, Pantex Plant, June 9, 1999, page 2, {* bullet]

- Scenario characterizations wijl document the engineering logic to support residual risk bins for
scenarios placed in Zone 11 and Zone [I1. {Summary of the Residual Risk Meeting, Pantex Plant,
June 9. 1999, page 2, 2nd bullet]

- All rolled-up scenarios (uncontrolled) identitied as having the potential to meet or exceed nuclear
explosive operation evaluation guidelines are characterized. Characterizations will include a
discussion of the following items: [Summary of the Residual Risk Meeting, Pantex Plant, June 9,
1999, page 3, first 1]

«  Assumptions (includes the weapons configuration). {Summary of the Residual Risk Meeting,
Pantex Plant, June 9. 1999, page 3, 1" bullet]

+  Initial conditions (¢.g., facilify type). [Summary of the Residual Risk Meeting, Pantex Plant,
June 9, 1999, page 3, second bullet]

»  Unmitigated scenario description (l.e., initiating event, enabling events considered and
consequences). [Summary of the Residual Risk Meeting, Pantex Plant, June 9, 1999, page 3.
third bullet]

< Weapons response information. [Summary of the Residual Risk Meeting. Pantex Plant, June
9, 1999, page 3, fourth bullet]

»  Recommended TSRs. [Summary of the Residual Risk Meeting, Pantex Plant, June 9, 1999,
page 3, fifth bullet]

Discussion of control effectiveness in terms of: [Summary of the Residual Risk Meeting, Pantex
Plant, June 9, 1999, page 3. sixth bullet; DOE-DP-STD-3016, Section 7.0, page 8, { 7.h]

»  Functionality - How well will the contro} work?
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» Reliability - Will the control perform when necessary?
« Availability - [s the control there when needed (because it is implemented)?

- Case for Safety {Residual Risk bin and the engineering logic for controlled scenarios). [Summary
of the Residual Risk Meeting, Pantex Plant, June 9, 1999. page 3, seventh bullet]

- Residual Risk: corupletely controlled frequency and any uncertainties noted during the analysis.
{Summary of the Residual Risk Meeting, Pantex Plant, June 9, 1999, page 3, eighth bullet]

- Adequacy of the Control Set. [Summary of the Residual Risk Meeting, Pantex Plant. June 9, 1999,
page 3. ninth bullet]

Implementation of a requirement to prevent or mitigate one hazard shall be assessed to ensure that the
frequency of a significant safety incident involving another hazard is not increased. f any such instance is
identified, alternative methods shall be investigated to attempt to implement the requirement without increasing
the risk associated with the other hazards. [DOE O 452.2A, page 2. 9 4.4.(4)]

Guidelines. best management practices, or other nonmandatory implementation guidance shall be similarly
assessed for potential impact on another hazard before being implemented. [DOE O 452.2A, page 3, § 4.a.(4}]

E.5 Minimum HAR Contents
The HAR shall include a NEHA. [DOE O 452.2A, page 6. § 4.c.(1)(b)]
As a minimum, the HAR shall include: [DOE-DP-STD-3016, Section 7.0, page 7, § 2]

* An executive summary that provides an overview of the HAR and its main conclusions. [DOE-DP-
STD-3016, Section 7.0, page 7, ] 7.a] ' .

* An introduction that provides a discussion of: objectives, scope of the analysis, the operations
conducted, and the limitations and assurnptions in the Hazards Analysis. [DOE-DP-STD-3016.
Section 7.0, page 7,7 7.b]

* A description of the nuclear explosive and its intrinsic hazards. [DOE-DP-STD-3016, Section 7.0,
page 7.9 7.c]

» A description of the nuclear explosive operation and the facility(ies) where the operation is to be
conducted. The discussion should focus on the facility and the nuclear explosive configurations and
processes including equipment and tooling. The discussion should also include interfaces between the
operation and facility having safety implications. Generic safety controls utilized during the operations
should be discussed. [DOE-DP-STD-3016. Section 7.0, page 7, § 7.d]

* A discussion of the methodology used to conduct the HA and derive the safety controls and safety
requirements. [DOE-DP-STD-3016, Section 7.0, page 7, § 7.¢]
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» A summary of the identification of hazards and potential accident scenarios under normal and
abnormal conditions considering both internal and external environments for each step in the nuclear
explosive operation. [DOE-DP-STD-3016, Section 7.0, page 7. 9 7 {]

« Adiscussion of the development, characterization, and evaluation ot the accident scenarios that could
lead to IND, HED/D. fire, severe worker injury, damage to the environment, or other significant off-
site consequences. This evaluation shall support the identification of safety controls, the establishment
of their functional requirements. performance criteria, and the basis for the derivation of safety
requirements for the operation. The justification for the disposition of all identified hazards and
accident scenarios including basis for nuclear explosive response assumptions, criteria for screening
hazards scenarios. and the use of nuclear explosive response thresholds should be well documented.
[DOE-DP-STD-3016, Section 7.0, page 7, § 7.¢g]

» A summary listing of safety controls required to safely conduct the described nuclear explosive
operation including their description, safety function, bases functional requirement, and performance
criteria. This discussion should address the effectiveness and reliability of identified controls and
interfaces with the site/facility-level programs. This discussion should also demonstrate the
institutional safety commitments and address operational hazards and accidents. [DOE-DP-STD-3016,
Section 7.0, page 7,9 7.hj]

A listing of the requirements that ensure the safety controls are in place, properly configured, and
maintained. These requirements include facility and process-specific TSRs, process-specific
administrative controls. process-specific requirements for facility safety management programs, and
process-specific requirements to implement TSRs. [DOE-DP-STD-3016. Section 7.0, page 7, ¥ 7.1}

+ NESRs and any process-specific safety requirements necessary to implement the NESR must be
documented in the HAR. [DOE-DP-STD-3016-99. Section 5.2, page 5, 1 4]

» A comprehensive list of references shall be included at the end of the document. [D&P Manual
Chapter 11.4. Section 4.3, page 11.4-5, Item 6]

The focus of the HAR shall be placed on conclusions of the énalysis, not the analysis itself. Details of the
supporting analysis shall not be included in the report. but provided as backup by reference and shall be readily
available to the reviewers. [D&P Manual Chapter 11.4, Section 4.3, page 11.4-4, 2 €]

E.6 Documentation Supporting the NESS

The HAR should provide sufficient information to support the NESSG evaluation of the proposed nuclear
explosive operation to ensure there are adequate positive measures to minimize the possibility of unintended
nuclear detonations. high-explosive detonation or deflagration, or fire leading to fissile material dispersal from
the pit, thus ensuring that the three NES safety standards in DOE O 452.2A are met. [DOE-DP-STD-3016,
Section 5.2, page 4. last 9]

Note: D&P Manual Chapter 11.4 states “DOE-DP-STD-3016 should be used as guidance in the development
of the weapon-specific HAR.” [D&P Manual Chapter 11.4, Section 4.3, page 11.4-4, 2" €]
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E.7 General & Specific NESRs

There are general, supplemental, and nuctear explosive specific nuclear explosive safety rules (NESRs) which
are tmportant to safety of the nuclear explosive operations and are maintained at the plant. The general NESRs
are delineated in headquarters DOE orders. Supplemental NESRs are delineated in the Albuquerque
Supplemental Directives. The nuclear explosive specific NESRs are identified by the NESSG and documented
in the NESS Review. All these NESRg shall be identified in this document to complete the set of controls
depended upon to authorize and perform safety nuclear explosive operations for a specific nuclear explosive.

E.7.1

E.7.2

E.7.3

DOE NES Safety Standards DOE O 452.2A

Minimize the possibility of accidents inadvertent acts, or authorized activities that could lead to fire,
high-explosive deflagration, or unintended high explosive detonation;

Minimize the possibility of fire, high explosive deflagration,. or high explosive detonation given
accidents or inadvertent acts; and

Minimize the possibility of deliberate unauthorized acts that could lead to high explosive deflagration,
or high explosive detonation.

General NESRs DOE O 452.2A

Nuclear explosive operations shall not be performed until a NES study or survey is approved, and pre-
start recommendations have been closed.

Operations on nuclear explosives or collocated main charge high explosive and pit shall be performed
in accordance with approved written procedures.

Operations involving an nuclear explosive not known to be one-point safe shall be conducted only at
the Nevada Test site.

Production plant operations shall not be started on an nuclear explosive until it is certified by the design
laboratory to be one-point safe.

Ifit is determined that an nuclear explosive no longer meets the one-point safety criteria, all production
plant operations and off-site transportation with that nuclear explosive shall be discontinued. Before
operations can be resumed with that nuclear explosive, a NES study shall be conducted and approved.

General NESRs DOE AL 452.2A
All nuclear explosive operations shall be performed in accordance with approved written procedures

or released. Changes to approved procedures or drawings shall be processed through a system
designated for that purpose. Any proposed changes that would affect matters already considered by
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E.7.4

E.7.5

a NES Study shall be reviewed for nuclear explosive safety implications by personnel assigned nuclear
explosive safety responsibilities.

Any nuclear explosive returned to DOE because of an abnormality or for repair shall not be precessed
by the production agency until written instructions have been received from the Design Agency and
coordinated with the Weapon Programs Organization. These instructions shall be coordinated with
the Design Agency nuclear explosive safety organization and with AL’s Weapon Surety
Division/Nuclear Explosive Safety Program prior to implementation by the production agency. Only
procedures authorized in an approved NESS or approved by a NES review shall be used on an nuclear
explosive that has an abnormality or that is to be repaired.

Electrical testing of nuclear explosives shall be kept to a minimum. NEs shall not be subjected to
redundant electrical tests.. Electrical troubleshooting shall not be performed on nuclear explosives: that
1s, to confirm the existence of a fault or to aid in fault isolation. Any proposed deviations from this
gencral NESR shall be referred to the Design Agency nuclear explosive safety organization and to
WSD/NESP for appropriate action prior to implementation.

Slippery high explosive shall not be handled manually.

No unauthorized energy sources shall be available in an nuclear explosive area during nuclear explosive
operations.

Combustible and flammable material quantities in NEAs shall be minimized. justified, and
documented; reviewed by fire protection personnel: and approved by line management. Ignition
sources in NEAs shall be identified and eliminated where possible.

Supplemental NESRs DOE O 452.2A

Additional safety rules shall be developed as needed to supplement the general NESRs for specific
operations or to address specific characteristics of an individual design of a nuclear explosive, a
specific test, or an operation.

Supplemental NESRs DOE AL 452.2A
Program specific NESRs are published under separate cover by WSD (Specific NESRs for the Pantex

Plant). Specific NESRs together with the general NESRs support the nuclear explosive safety
standards.
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The subject report is attached for your information and use. The review was conducted
April 3-13, 2000. The review identified thirty-three (33) specific issues organized into
five (5) opportunities for improvement (OFI). Three of the OFIs are specific to- Mason
& Hanger Corporation (MHC), one OFI is specific to Amarillo Area Office (AAO) and
one OFI warrants action by both MHC and the Department of Energy. At the conclusion
of the review, the team briefed senior management within MHC and AAO on the resuits.

The following is a summary of the OFI and the team recommendation associated with
each.

1. The MHC ISM system description needs improvement to achieve completeness.

The team recommends the AL Manager approve the MHC ISM system description
upon MHC resolution of the issues identified under OFI #1 and AL validation of -
closure.

2. The MHC ISM system description needs improvement to achieve consistency.

The team recommends the AL Manager task MHC to resolve the issues identified
under OFI #2 prior to declaring readiness for a Phase II ISMSV review. The Phase
IT ISMSV review team should be tasked to validate closure of these issues.

3. The MHC ISM system description should be enhanced to improve clarity.
The team recommends the AL Manager task MHC to develop a corrective action plan

(CAP) to address the issues identified under OFI #3. The AL Manager should
approve the CAP given the need for continued improvement in the MHC ISM system
description.
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4. DOE should work jointly with MHC to further define and strengthen formal
mechanisms to integrate design laboratory support into Pantex Plant operations.

The team recommends AL lead development of a CAP to address the issues identified
under OFI #4.

5. The AAO system description needs improvement.
The team recommends the AL Manager task AAO to address the issues under OFI #5
prior to performance of Phase II ISMSV review. The Phase II ISMSV Review Team

should be tasked to validate closure of these issues.

If you have any questions concerning the attached report, please contact me at (806) 477-

6150.
R. T. Brock
Review Team Leader
Pantex Plant Phase I ISMSV
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4. DOE should work jointly with MHC to further define and strengthen formal
mechanisms to integrate design laboratory support into Pantex Plant operations.

The team recommends AL lead development of a CAP to address the issues identified
under OFI #4.

5. The AAO system description needs ixhprovement.
The team recommends the AL Manager task AAO to address the issues under OFI #5
prior to performance of Phase II ISMSV review. The Phase II ISMSV Review Team

should be tasked to validate closure of these issues.
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EXECUTIVE SUMMARY

The Department of Energy (DOE) is committed to conducting work efficiently and in a manner that
ensures protection of workers. the public and the environment. It is DOE policy that safety management
svstems shall be used to systematically integrate safety into management and work practices at all levels
so that missions are accomplished while protecting the public, the worker, and the environment (DOE P
450.4). Contractors responsible for management and operation of DOE sites are required to describe the
integrated safety management system used to achieve this objective, including the identification of
applicable laws, regulations and DOE directives (DEAR, 48 CFR 970.5204-2 and 970.5204-78).

This report documents the results of the review conducted to verify the Pantex Plant’s Integrated Safety
Management Description (PLN-93, Revision 5) developed by Mason and Hanger Corporation (MHC)
and supporting plant documents conform to the requirements and guidance provided by DOE. The review
was also conducted to verify the Amarillo Area Office (AAO) has documented safety management
responsibilities and processes integrated with those of MHC. The review was conducted consistent with
the guidance contained in the following: (1) the Under Secretary’s Memorandum of March 1997,
Protocol for Review and Approval of Documented Safety Management System Descriptions Associated
with Defense Nuclear Facilities; (2) the Integrated Safety Management System Description Guide
(DOE G 450.4-1). and (3) the Integrated Safety Management System (ISMS) Verification Team
Leader’s Handbook (DOE-HDBK-3027-99).

The team was organized into five functional areas consistent with the core functions of integrated safety
management: Define Scope of Work,; Analyze the Hazards; Develop and Implement Hazard Controls;
Perform Work within Controls; and Provide Feedback and Continuous Improvement. The team
conducted their review April 3-14, 2000 at the Pantex Plant. The review was conducted using Criteria
Review Approach Documents based on the core functions and guiding principles of the DOE policy,
associated guide and handbook. Summaries of the review are contained in Appendix A.

RESULTS

The team found the MHC ISM system description (PLN-93, Revision 5) responsive to the requirements
of DOE P 450.4, the DEAR, and guidance from the contracting officer. The MHC ISM system
description provides an adequate “roadmap” to the mechanisms used to implement the core functions and
guiding principles of integrated safety management. The team found the system description to be
relatively comprehensive and complete, with some limited exceptions (see opportunity for improvement
number 1).

Due to a recent organizational change within MHC, some implementing mechanisms do not reflect
associated changes in roles and responsibilities. The team found the extent of the organizational change
had minor impact on previously established roles and responsibilities of MHC line management. The
MHC changes could best be characterized as a re-alignment to clarify business functions-along
organizational lines. Through a self-assessment, MHC developed a list of affected documents and has a
prioritized schedule to complete their update by May 31, 2000. In addition to these changes, the team
identified some inconsistencies between documents wnhm the MHC system (see opportumty for
improvement number 2).

i
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Although the team found the MHC system to be relatively comprehensive and complete, the structure of
the ISM system description and the document hierarchy used to form the foundation of the system
warrant further improvement. The team found the MHC ISM system description to be a good roadmap
to identify the vanety of mechanisms used to implement each of the core functions and guiding
principles. However, the team found key mechanisms used to achieve integration of processes and
requirements were difficult to identify. The team believes long-term improvements could be achieved by
altering the current document hierarchy in some cases to achieve consolidation of related procedures,
standards, etc. into “manuals of practice.” Consolidations in document hierarchy could in-turn lead to
simplification of the structure of the ISM system description. Coupled with a complementary method of
identifying the key mechanisms used to achieve integration, the MHC ISM system description could be
significantly enhanced. The team perceives such enhancements to the system description would make it
more conducive to management and personnel understanding (see opportunity for improvement number
3).

The team found several requirements and mechanisms to ensure design laboratories interface with MHC
to support the safety of Pantex Plant operations. However, the team identified a number of instances
where no formal mechanism exists, or the level of detail and formality could be improved. Since no
contractual relationship exists between the design laboratories and MHC, the team considers DOE should
lead improvements in this area (see opportunity for improvement number 4).

Based upon a review of both the MHC ISM system description and the AAO ISM system description,
DOE processes are adequately integrated with those of the contractor. The team found some processes,
roles, and responsibilities are not defined, require expansion, or warrant clarification in AAO procedures
(see opportunity for improvement number 5).

In summary, the team identified thirty-three (33) issues that were translated into five (3) opportunities for
improvement. Nineteen (19) issues and three (3) opportunities for improvement are specifically related
to the MHC ISM system description. Eight (8) issues and one opportunity for improvement are specific
to the AAQ ISM system description. Six (6) issues and one opportunity for improvement are related to
interface issues between DOE, MHC, and the nuclear weapon design laboratories. The team identified
four (4) noteworthy practices by MHC:

The structure and use of a Master Authorization Agreement,

The model used to determine the relative priority for internal independent assessments,

The hazard identification team (HIT) process used to perform facility walkthroughs to identify
hazards and safety issues, and

4. The self-assessment and documentation packages compiled by MHC to support the review.

U NI
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CONCLUSIONS

The team recommends the following actions be taken:

L.

(v ]}

The Albuquerque Operations Office (AL) Manager approve the MHC ISMS Description (PLN-
93) upon MHC resolution of the issues identified under opportunity for improvement (OFI) #1
and AL validation of closure.

The AL Manager task MHC to resolve the issues identified under OFI #2 prior to declaring
readiness for a Phase II ISMSV review. The Phase II ISMSV Review Team should be tasked to

validate closure of these issues.

The AL Manager task MHC to develop and submit a corrective action plan (CAP) to address the
issues identified under OFI #3. The AL Manager should approve the CAP given the need for
continued improvement in the MHC System Description.

AL lead development of a CAP to address the issues under OFI #4.

.The AL Manager task AAO to address the i1ssues under OFI #5 prior to performance of a Phase

II ISMSV review. The Phase Il ISMSV Review Team should be tasked to validate closure of
these i1ssues.

iv
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NOTEWORTHY PRACTICES
The verification team identified the following Noteworthy Practices: .
Mason and Hanger Corporation
Noteworthy Practice C3.1 :
The use of a Master Authorization Agreement provides additional flexibility and less

administrative burden while ensuring the rigor of the document is maintained. The document is
properly “tailored” for the Pantex site.

Noteworthy Practice C5.1 .

A common problem seen in any prioritization activity is the lack of a systematic process that is
repeatable. The model utilized to determine priority regarding independent assessments to be
conducted is outstanding. It involves assigning weighted scores to some objective factors (time
since last assessment, Occurrence Reporting and Processing System (ORPS) and Price-Anderson
Amendments Act incidence) as well as a reasonable approach to some more subjective factors
(customer satisfaction) in order to arrive at a listing organized by priority.

Noteworthy Practice C5.2

MHC Hazard Identified Team Manual (MNL-00053) describes a process by which DOE/AAO
and MHC personnel work together to perform facility walkthroughs to cover the entire plant
each quarter. Hazards are identified, assigned to the responsible facility manager, and corrective
actions are tracked in the Self-Assessment Facility Evaluation database.

Noteworthy Practice C5.3

To assist the ISM Verification Team, MHC conducted a self-assessment using the performance
objectives and criteria, review and approach documents contained in the review plan. MHC
provided a matrix to the team that delineated any areas where problems were found to exist.
MHC also developed packages containing applicable plant standards or documents deemed to
satisfy each performance objective. This effort is considered noteworthy and should be
employed for any future reviews of a similar nature.
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OPPORTUNITIES FOR IMPROVEMENT

The following opportunities for improvement (OFI) were derived from a roll-up of individual issues.

Section 2 of the report contains the issues corresponding to each OFl. Appendix A contains the
supporting details.

Mason and Hanger Corporation
OFI #1 - The MHC ISM System Description needs improvement to achieve completeness.
OFI #2 — The MHC ISM System Description needs improvement to achieve consistency.
OFI #3 — The MHC ISM System Description should be enhanced to improve clarity.
DOF/Mason and Hanger Corporation

OFI #4 — DOE should work jointly with MHC to further define and strengthen formal
mechanisms to integrate design laboratory support into Pantex Plant operations.

Amarillo Area Office

OFI #5 — The AAQO ISM System Description needs improvement.



‘ [SM Phase 1 Venfication at Pantex April 2000]

1.0 INTRODUCTION

Safety Management System policy (DOE P 450.4) defines the expectations that DOE facilities be
operated in accordance with an Integrated Safety Management System (ISMS). The DEAR, 48 CFR
970.5204-2 requires that the contracting officer (Albuquerque Operations Office Manager) provide
guidance to a management and operating contractor as to the expectations for the [SMS Description.
The DEAR also requires the ISMS Description submitted by a management and operating
contractor be reviewed and approved by the contracting officer.

The Albuquerque Operations Office (AL) Manager guidance and expectations were provided to the
Pantex Plant management and operating contractor, Mason and Hanger Corporation (MHC), in a
memorandum dated April 27, 1998. MHC submitted the ISMS Description in the form of the MHC
ISM Program Plan (ISMPP), Revision 2, to the DOE on July 15, 1998. At the request of the '
contracting officer, DOE personnel conducted a combined Phase I and Phase [I integrated safety
management system verification (ISMSV) review on July 27-31 and August 17-28, 1998. The
review was conducted in accordance with the Pantex Plant ISMSV Strategy approved by the AL
Manager on April 30, 1998. Phase [ focused on the adequacy of the ISM Program Plan and
supporting documents. Phase II evaluated a sampling of activities and facilities to assess the
adequacy of implementation.

Overall, the 1998 ISMSV review concluded MHC was generally achieving DOE objectives for ISM
and identified specific areas where improvement was needed. Opportunities for improvement
identified through the 1998 Phase I and II review were; institutionalization of the ISMS processes;
clarification of roles and responsibilities; DOE process guidance for nuclear explosive operations;
and AAO roles and responsibilities, and processes. Refer to Appendix B for the specific
recommendations.

The ISMSV team recommended that the Manager, AL approve the MHC ISMS Description
contingent upon correction of the deficiencies identified, and successful results from a follow-up
verification of the MHC ISMS Description.

On September 30, 1998, the Defense Nuclear Facilities Safety Board (DNFSB) transmitted
Recommendation 98-2 to the Secretary of Energy. DNFSB Recommendation 98-2 dealt with safety
management at the Pantex Plant. . The DNFSB recommended changes in both process requirements
and in organizational roles and responsibilities. Portions of DNFSB Recommendation 98-2 closely
paralleled issues identified during the ISMSV. On November 30, 1998, DOE formally accepted
DNFSB Recommendation 98-2, and submitted an Implementation Plan in April 1999.

In executing the corrective actions identified in the Implementation Plan for DNFSB
Recommendation 98-2, DOE made a number of process changes. The changes included further
definition and detail in both requirements and implementing guidance for nuclear explosive
operations as promulgated through DOE directives, AL supplemental directives, and inter-agency
procedures with the design laboratories, MHC, and DOE. The changes also included some important
changes in organizational roles and responsibilities. For example, MHC was assigned the leadership
role for project teams to develop nuclear explosive assembly and disassembly processes used at the

1
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Pantex Plant. The scope of this responsibility includes hazard analyses, derivation of operational
controls for safety, and preparation of all aspects of the process to achieve operational readiness.
Due to the extent of changes made to processes and organizational roles and responsibilities, a
significant amount of time was required for implementation.

On September 9, 1999, the AL Manager appointed a Team Leader for the Phase 1 ISMSV for the
Pantex Plant. In the appointment memorandum, the AL Manager also approved a Review Plan
defining the scope, prerequisites, approach, and process for conducting the verification.

On March 6, 2000, MHC submitted a letter to the AL Manager declaring their readiness to undergo a
repeat Phase | ISMSV. The Phase 1 ISMSV Team conducted an orientation and planning for the
verification on March 8-9, 2000, at the Pantex Plant. The Review Plan was revised in March 2000 to
reflect the members of the verification team and any changes made to the criteria review and
approach documents (CRAD). All corrective actions in response to the 1998 verification were
completed prior to the start of this review.

The Verification Team was composed of 10 members. Members were from AAQO, other AL offices,
the Office of the Departmental Representative to the Defense Nuclear Facilities Safety Board (S-
3.1), and the Office of Defense Programs (DP). The team was organized into five areas consistent
with the five core functions of integrated safety management: (1) Define the Scope of Work; (2)
Analyze the Hazards; (3) Develop and Implement Hazard Controls; (4) Perform Work within
Controls; and (5) Provide Feedback and Continuous Improvement.

1.1 Purpose

The purpose of the verification was to evaluate whether the MHC ISMS Description and associated
plant standards, manuals, and procedures adequately reflect core functions and guiding principles for
ISM, as required by DOE policies and regulations. In assessing the adequacy of the MHC ISMS
Description, the team considered supporting plant documents and results of the self-assessment
provided by MHC.

1.2 Scope

The scope of the Phase ] ISMSV included all Pantex Plant activities managed and operated by MHC
under contract number DE-AC04-91AL65030. As part of the scope, the team also examined
applicability of the MHC ISM system description to collocated entities at the Pantex Plant not under
the direct cognizance of MHC (e.g., the weapons evaluation and test laboratory operated by Sandia
National Laboratories).

The Pantex Plant is located in Carson County, 17 miles northeast of downtown Amarillo, Texas.

The Pantex Plant site consists of 10,177 acres owned by the Department of Energy (DOE), including
9,100 acres in the main plant area and 1,077 acres around Pantex Lake, approximately 2.4 miles
northeast of the main plant area. An additional 5,800 acres of land south of the main plant is leased
from Texas Tech University for use a safety and security buffer zone. The Pantex Plant was first
used by the U.S. Army for production of conventional ordnance from 1942 to 1945. In 1951, the
Atomic Energy Commission chose the site for expansion of its nuclear weapons assembly facilities.
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The Pantex Plant is composed of several functional areas referred to as zones. These zones include a
weapons assembly and disassembly area (Zone 12), a weapons staging area (Zone 4), an area for
experimental explosive development (Zone 11), a domestic water treatment plant (Zone 15), a
sanitary wastewater treatment facility (Zone 13), and vehicle maintenance and administrative areas
(Zone 16). Other functional areas include an explosive test-firing facility, a burning ground for
explosive materials, an area for storage (Zone 10), and area of landfills north of Zone 10.

The following is a general summary of the types of operations or activities performed at the Pantex
Plant:

e Assembly of nuclear weapons

e Disassembly of nuclear weapons

e Modification and maintenance of nuclear weapons

e Quality assurance testing of weapon components (surveillance)

¢ Research and production of high explosives (HE) and weapon components

e Storage of plutonium components (pits) from dismantled nuclear weapons

e Transport for nuclear weapons and components to Department of Defense and other DOE sites
(e.g., tritium reservoirs to the Savannah River Site)

e Demilitarization and sanitation of components, including burning of HE and HE-contaminated
wastes

¢ Environmental restoration activities including site characterization to determine the nature and
extent of contamination

e Waste management

e Maintenance of site infrastructure including security, utilities, roads, receipt and transport of
equipment and bulk materials, landscaping

Pantex Plant operations involve the following hazards (or potential hazards):

e Nuclear explosives

e High explosives

¢ Radioactive material

e Fissile material (criticality)

e Hazardous chemicals

e Firearms

e Standard industrial (natural gas, steam, electrical energy, rotating machinery, heavy equipment,
etc.)

e Natural phenomena (tornado, earthquake, lightning)

o [External events (aircraft crashes, fire)

1.3 Approach

The adequacy of the MHC ISM system description was evaluated against the expectations of the AL
Manager, the DEAR requirements, and other DOE guidance related to ISM. Documentation was
reviewed to determine whether or not the principles and requirements of ISM are reflected in plant
standards, manuals, and procedures. The verification focused on the adequacy of formal mechanisms

3



| ISM Phase 1 Verification at Pantex April 2000 |

established through the MHC ISM system description (and implementing procedures and standards)
to satisfy each of the core safety functions and guiding principles defined in DOE P 450.4. Personnel
interviews and briefings were used to assist the verification team in understanding ISM processes,
roles and responsibilities of MHC and DOE.

Roles, responsibilities, and interfaces necessary for the institutionalization of the ISMS process were
examined on a plant-wide basis. This included interface between MHC, national laboratories
(weapon design agencies), and DOE required to safely perform work assigned to the Pantex Plant.
The venification included an examination of MHC processes and their effectiveness in achieving
integration both from an “upward” site perspective, as well as “downward” (i.e., a vertical slice) to
the facility and activity level. The verification examined the extent of internal integration within
AAQ and MHC, and how well the two organizations are integrated'to form a seamless site
management system.

As described above, the verification initially focused at the site level, where the MHC ISMS
Description establishes requirements and mechanisms that are “general” (i.e., applicable to all site
operations.) The verification then examined the specific requirements and mechanisms established
for the varying levels of hazards associated with Pantex Plant operation. These include “high” (i.e.,
nuclear material and nuclear explosive operations), “moderate’” (e.g., high explosive operations), and
“low’”” hazard activities (e.g., standard industrial hazards). The level of review applied to the ISMS
requirements and mechanisms for these activities was graded commensurate with the hazards.

2.0 Results

This section presents the Opportunities for Improvement (OFI) and the corresponding issues related
to each. For further clarification of any issue, see Appendix A.

OFI #1 - The MHC ISM System Description needs improvement to achieve completeness.

Issue C1.2 : ‘
MHC Directive (DIR-0001, Roles and Responsibilities for.the Management and Operation
of Pantex Plant) defines the scope of responsibilities assigned to various organizational '
elements, principally at the directorate level. No formal mechanisms (as defined by the MHC
ISMS Description document hierarchy) exist that further define roles and responsibilities for
selected portions of the organization down to the worker and activity level (e.g., waste
management). These roles and responsibilities may be indirectly defined within a number of
other documents, but have not been consolidated consistent with the approach for other
organizational clements. (Acceptance Criterion C1.5)

Issue C1.3

The Chief Financial Officer (CFO) budget call instructions are cited in STD-7308,
Integrated Plant Project Priorities as an important mechanism to achieve site-wide
integration and consistency in annual budget development. The CFO budget call
instructions are not formally included within the MHC ISMS Description document
hierarchy and are not a controlled document. (Acceptance Cniterion C1.5.2)
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Issue C1.6

The MHC ISMS Description does not identify the formal mechanism(s) used to ensure
collocated activities performed at the Pantex Plant which are not under the direct cognizance
of MHC comply with the requirements established by the system description (e.g., Tri-
laboratory and Weapons Evaluation Test Facility). (Acceptance Criterion C1.14)

Issue C 2.1

The MIC S/RID and associated S/RID flowdown matrixes do not identify a connection
between the emergency hazard assessment (EHA) and the facility-level hazard analysis
performed as part of the OSHA process hazard analysis. As a result, the MHC system
description does not have a mechanism to ensure that information vital to each of these
programs is incorporated into both the facility/activity documents and in the site-wide
emergency planning documents. (Acceptance Criterion C2.1-Low Hazard Operations)

Issue C 2.2

The MHC system description does not define a mechanism to periodically compare the
combined facility chemical inventory to the appropriate EPA and OSHA limits to ensure that
the facility/activity does not exceed the authorized facility operating envelop. (Acceptance
Criterion C2.2-Low Hazard Operations)

Issue C2.3 :

The MHC system description adopts limited portions (radiological facilities) of standard
DOE-EM-STD-5502-94, Hazard Baseline Documentation. As a result, the MHC system
description does not establish a formal mechanism describing a site-wide facility-level
hazard categorization process. (DOE P 450.4, Component 3, requires hazards to be
identified, analyzed and categorized and Component 4 requires directives on identifying and
analyzing hazards and performing safety analysis.) (Acceptance Criterion C2.1-High
Explosives)

Issue C3.3 ‘ :

Section 7.2 of the Master Authorization Agreement defines a process for making minor
changes to the authorization agreement without formal DOE approval, provided a set of
rigorous pre-conditions are met. However, the MHC system description does not include a
mechanism for making such changes (MHC plant standard STD-0154, Authorization
Agreements, contains no such provision). (Acceptance Criterion C3.19)

Issue C4.5
The MHC ISM system description defines plant standard STD-2777, Personnel Selection,
Qualification, and Certification as a key mechanism related to training. However, STD-

2777 does not include direct reports to the Pantex Plant Manager. (Acceptance Criterion
C4.2) A

OFI #2 - The MHC ISM System Description needs improvement to achieve consistency.

Issue Cl1.4
A number of plant standards that serve as formal mechanisms to define management

5
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processes, roles and responsibilities are inconsistent with the current organization as defined
in the MHC system descrniption and MHC Directive, DIR-0001, Roles and Responsibilities
for the Management and Operation of Pantex Plant. (Reference MHC’s matrix list on
standards dated Apnl 3, 2000). (Acceptance Criterion C1.5.3)

Issue C1.7

The MHC ISM system description does not clearly and consistently distinguish between line
management and support roles and responsibilities. Inconsistent terminology is used to
define the roles and responsibilities of line management. (MHC STD-7403, Operations
Directorate) (Acceptance Criterion C1.14)

Issue C2.4

-The MHC ISM system description defines an approval process for authorization basis

documentation for non-nuclear facilities (page 18) that is inconsistent with the memorandum
dated September 17, 1999, “Department of Energy Concurrence for Proposed Safety Basis
Operations of a Non-Nuclear Explosives Facilities.” (Acceptance Criterion C2.2-High
Explosives)

Issue C2.6

The MHC ISM system description does not identify [OP-729, Mission Programs Division
Project Plan Development as a formal mechanism for defining roles and responsibilities
related to design laboratory interface, although it provides some detail related to operations
involving special nuclear material (SNM). (Acceptance Criterion C2.1-Nuclear Explosive
Operations)

Issue C3.1

The MHC ISM system description defines two formal mechanisms related to work control
that are inconsistent. MHC plant standard, STD-5016, Maintenance Work Control System
defines a process for initiating work under emergency conditions before completion of a
planned work order. The personnel who have authority to approve this process are clearly
defined. However, the process does not consider the potential need for interim compensatory
measures and that a return to normal work practices must be done as soon as the situation
has stabilized (1.e., use of formal procedures). The process does not adequately address the
need to use approved procedures as far as practicable. MHC plant standard, STD-0150,
Procedure Adherence, does not discuss emergency work conditions and contains no
provision for the performance of work without an approved procedure. (Acceptance
Cniterion C3.2)

Issue C4.1

The MHC ISM system description does not accurately reflect who is responsible for the
Operational Readiness Program. MHC plant standard STD-7403, Manufacturing
Operations, reflects the program manager directorate rather than the Readiness Review
Program Manager. (Acceptance Criterion C4.1)
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Issue C4.3

There are inconsistencies between the MHC ISM system description and MHC plant
standard STD-0154, Authorization Agreements on what types of activities or facilities
require an authorization agreement. (Acceptance Criterion C4.1)

Issue C4.6

The MHC ISM system description does not include several key mechanism used to define
processes, roles, and responsibilities of the Program Management Directorate. (10P-707,
[OP-718, IOP-729, and STD-7012 define mechanisms, but are not identified as part of the
MHC system.) (Acceptance Criterion C4.3)

Issue CS.3

The MHC ISM system describes three levels of feedback and improvement with various
mechanisms functioning at one or more different levels. The interfaces and relationships
between the different mechanisms can eventually be derived from the implementing
standards and manuals. However, the MHC ISM system description does not adequately
define how the individual mechanisms are integrated, and how the information derived from
the different inputs and analyses actually result in continuous improvement. (Acceptance
Criterion C5.7)

OFI #3 - The MHC ISM System Description should be enhanced to improve clarity.

Issue C1.5

The hierarchy and inter-relation between documents defining mechanisms, roles, and
responsibility in common functional areas should be clarified. For example, a number of
standards exist related to the functional area of “training.” All of the standards occupy the
same stature within the document hierarchy defined by the MHC ISM system description.
However, some of the standards are clearly subservient to others, and this relationship is not
consistently described or defined. (Acceptance Criterion C1.13)

Issue C1.8

The MHC ISM system description and MIC S/RID define implementing mechanisms to
establish an integrated safety management system. However, the complexity of the system
description structure is not conducive for management and worker understanding. Further
simplification in the structure of the system description, or additional discussion in the
overview is warranted. (Acceptance Criterion C1.14)

OFI #4 - DOE should work jointly with MHC to further define and strengthen formal
mechanisms to integrate design laboratory support into Pantex Plant operations..

Issue C1.9

The Memoranda of Agreement and Memoranda of Understanding with the design agencies
should be updated to reflect [SM principles and be included as part of the MHC ISM system
description and implementing documents.



| ISM Phase 1 Verification at Pantex April 2000

Issue C2.5 '
Additional detail should be provided in MHC ISM system description on roles and
responsibilities of the design laboratories. Especially as related to safety analyses and
resolution of technical issues arising out of operations that have potential safety
implications. (Acceptance Criterion C2.1-Nuclear Explosive Operations)

Issue C2.8

DOE should develop a formal mechanism to ensure design laboratory interface with MHC
-extends beyond participating in initial hazard analyses. A formal mechanism is warranted to

ensure new data is furnished to MHC, so that implications on the safety of Pantex Plant

operations can be evaluated. (Acceptance Criterion C2.3)

Issue C4.7

The MHC ISM system description does not establish a formal mechanism (process) to
ensure design laboratory involvement for resolution of problems subsequent to an abnormal
nuclear operational event (i.e., technical or safety problem with a nuclear explosive or
component). (Acceptance Criterion C4.6)

Issue C4.8

The AAO ISM system description does not establish a formal mechanism to invoke design
laboratory involvement for resolution of problems subsequent to an abnormal nuclear
operational event, other than emergency situations. (Acceptance Criterion C4.6)

Issue CS.4
There is no mechanism by which the DOE ensures new design laboratory information is
factored into MHC operations. (Acceptance Criterion C5.18)

OFI #S — The Amarillo Area Office System Description needs improvement.

Issue C1.1

The AAO system description (AAQO Procedure 103.1.0) and Functions, Responsibilities, and
Authorities Manual (FRAM) (AAO Procedures 103.4.0) do not clearly identify line
management at organizational levels below the Area Manager. (Acceptance Criteria C1.1-
Cl4) ‘ .

Issue C2.7

The AAO system description (AAO procedure 103.1.0) does not define the mechanisms for
development of hazard analyses and a safety basis for non-nuclear facilities or operations.
The AAOQ system description does not define organizational roles and responsibilities, and
the required resources for review, approval, maintenance, and implementation of controls
associated with these facilities or operations. (Acceptance Criterion C2.5)

Issue C3.2

DOE is required to clearly define roles and responsibilities for pefsonnel assigned to
oversee, review and approve controls associated with facilities and operations. Based upon
feedback from personnel interviews, AAO Procedure 103.4, 44O Functions,

8
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3.0

Responsibilities and Authorities Manual should be revised to reflect the actual review
process used. Currently, AAO Procedure 103.9, paragraph (9)(f)(1) implies that the
Assistant Manager for Weapon Operations “authorizes” Authorization Agreements.
(Acceptance Criterion C3.10)

Issue C3.4

Section 7.2 of the Master Authorization Agreement defines a process for making minor
changes to the authorization agreement without formal DOE approval, provided a set of
rigorous pre-conditions are met. However, the AAO system description does not include a
mechanism for making such changes (AAQO procedure 103.2, Authorization Agreements
contains no such provision). (Acceptance Criterion C3.19)

Issue C4.2
The AAO ISM system description (AAQO Procedure 103.1.0) does not clearly define line
management responsibilities for confirmation of readiness. (Acceptance Criterion C4.1)

Issue C4.4

There are inconsistencies between the AAO ISM system description, section 4.2 and the
AAOQ Procedure 103.2.0, Authorization Agreements on what types of activities or facilities
require an authorization agreement. (Acceptance Criterion C4.1)

Issue CS.1

The AAO ISM system description does not identify a mechanism to develop corrective
action plans in accordance with DOE O 414.1A Quality Assurance, Appendix 2.
(Acceptance Criterion C5.5)

Issue C5.2
The AAO ISM system description does not include mechanisms to address “lessons
learned.” (Acceptance Criterion C5.5)

Lessons Learned

To assist the ISM Verification Team in the conduct this verification, MHC conducted a self-
assessment using the performance objectives and criteria, review and approach documents
identified in the review plan. MHC presented a matrix to the team that delineated where
problems or gaps were found to exist. MHC also prepared packages containing plant
standards and supporting documents responding to each performance objective. This effort
is considered noteworthy and should be employed for any future reviews of a similar nature.

Due to the recent reorganization of MHC, many lower level procedures were not updated to
reflect the current organization. Although MHC presented the team with a list of standards
requiring clarification, it may have been beneficial to conduct the verification after all
procedures had been updated.
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ISMS Verification Assessment Form

Functional Area: Objective Number:
C-1
Define Scope of Work Date: 4/10/00
OBJECTIVE

DOE and contractor processes ensure missions are translated into work, performance
expectations are established, tasks are identified and prioritized, and resources are
allocated. Resources are allocated to address safety, programmatic, and operational
considerations and mechanisms exist to ensure balanced priorities. Roles and
responsibilities for work scope definition and execution are clearly established.
Mechanisms exist to ensure personnel who define the scope of work and allocate
resources have competence commensurate with assigned responsibilities.

Criteria

Cl.1  DOE guidance for translating mission into work includes delineating its plan of work. This
means the scope, schedule, and funding allocations for each fiscal year. [BBC.1.1]

Cl1.2  DOE guidance for setting expectations for the contractor is established through contracts
and regulations. These contracts and regulations provide guidance on expected performance,
set goals and priorities, and allocate resources. [BBC.1.2]

© Cl1.3 DOE roles and responsibilities are clearly delineated to ensure a satisfactory level of safety,
accountability, and authority to define the scope of work. [BBC.1.3]}

Cl.4 DOE procedures ensure that the contractor adequately prioritizes work so that, when the
Integrated Safety Management System (ISMS) is implemented, mission and safety
expectations are met within available budget and resources. DOE procedures require
performance objectives and related goals and priorities are reviewed.and approved.
[BBC.1.4]

Cl.5 Contractor procedures translate mission expectations from DOE into tasks that permit
identification of resource requirements, relative prioritization, and performance measures
that are established consistent with DOE requirements (DEAR 970.5204-4, DOE P 450.5).
[BBC.1.5]

Cl.6 DOE and contractor procedures provide for DOE approval of proposed tasks and
prioritization. Work planning procedures provide for feedback and continuous
improvement. [BBC.1.6]

C1.7 DOE and contractor procedures provide for change control of approved tasks, pnontlzatlon
and identification of resources. [BBC.1.7]

C1.8 Contractor procedures provide for flow-down of DEAR 970.5204-2, “Integration of
Environment, Safety and Health into Work Planning and Execution,” requirements into
subcontracts involving complex or hazardous work. [BBC.1.8]
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Cl9

Cl1.10
Cl.11
Cl.12
Cl.13

Cl.}4
ClL.15
Cl.16
ClL17

ClL.18

Cl.19

The prioritization and allocation process clearly addresses both ES&H and programmatic
needs. The process involves line management input and approval of the results. [BBC.2.1}
Priorities include commitments and agreements to DOE as well as stakeholders. [BBC.2.2]
The incentive and performance fee structures promote balanced priorities. [BBC.2.6]

DOE procedures for defining the scope of work ensure balanced priorities. [BBC.2.7]
Contractor procedures ensure that the personnel including line management who define,
prioritize, and approve the scope of work and allocate resources have competence
commensurate with assigned responsibilities. [BBC.3.1]

The ISMS Description is consistent and responsive to DOE Policies 450.4, 450.5, and
450.6; the DEAR; and the direction to the contractor from the Approval Authority.
[MG.1.1]

Contractor ISMS defines clear roles and responsibilities of all personnel to ensure safety is
maintained at all levels. The ISMS procedures and implementing mechanisms specify that
line management is responsible for safety. [MG.2.1]

DOE procedures and practices assure that personnel who define the scope of work or
oversee the contractor practices for defining the scope of work have competence
commensurate with assigned responsibilities.

The ISMS describes how the contractor will establish, document, and implement safety
performance objectives, performance measures, and commitments in response to DOE
program and budget execution guidance while maintaining the integrity of the [SMS.

DOE and the contractor have mechanisms to ensure changes to work scope requirements
requested or established by the design agencies are evaluated for impacts.

DOE and the contractor have mechanisms to ensure the scope of design agency support for
Pantex activities is identified, including resource requirements, deliverables, and schedules.

Approach

These

criteria were evaluated by conducting a review of applicable sections of the contract, Mason

and Hanger Corporation (MHC) and U. S. Department of Energy (DOE) procedures and documents,
and interviews with kev MHC and Amanllo Area Office managers.

Record Review

1.

v oW

~No

MHC Integrated Safety Management Description (ISMD), Plan 93, Revision 5, issued March
31,2000

DIR-0001, Roles and Responsibilities for the Management and Operation of Pantex Plant,
dated March 24, 2000

ISMS Verification Phase [ & II Final Report for Pantex Plant - Volume I, dated October 1998
Pantex Plant ISMS Phase [ Review Plan - Revision 1, dated March 2000

TBP 901, Integrated Safety Process for Nuclear Weapons Operations and Facilities - Issue A,
dated February 7, 2000

MHC AT-10P-80075, Process Safety Management, dated October 21, 1999

MHC AT-IOP-80079, Applied Technology Operations, dated March 30, 2000

MHC [OP B-0006 Manufacturing Divisions Guidelines for Formal Conduct of Operations,
dated March 9, 2000
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9. MHC IOP-FO-1001 Facilities Division Responsibilities and Authorities, dated
August 3, 1998 '

10. Management Self-Assessment Finding Matrix provided to [ISM Team, dated March 31, 2000

11.  MHC Organizational Chart, Revision 21, dated March 20, 2000

12, Matnix Provided to ISM Team: List of Standards - Implementing Roles and Responsibilities
for Pantex Personnel, dated April 4, 2000

13.  MHC STD-0107, Independent Assessments and Self-Assessments, dated October 10, 1999

14.  MHC STD-0129, Trend Analysis of Plant Issues, dated January 25, 2000

15, MHC STD-0139, Engineering and Design, dated May 7, 1998

16. MHC STD-1045, Work Authorization Directives (WADs) Change Control Process, dated
March 6, 2000

17.  MHC STD-0148, Integrated Processes for Seamless Safety (SS-21), dated March 22, 2000

18. MHC STD-1046, Work Authorization Directives (WADs) Cost Management Program, dated
February 3, 1999

19.  MHC STD-0265, Weapon Training & Qualification, dated February 16, 2000

20. MHC STD-0270, Internal Audit, dated November 3, 1999

21.  MHC STD-0282, Compliance Management, dated March 27, 2000

22.  MHC STD-2533, 5480.20A Position Classification Process, dated September 14, 1999

- 23, MHC STD-2770, Training, dated January 18, 2000

24.  MHC STD-2777, Personnel Selection, Qualification, and Certification, dated
December 21, 1999

25.  MHC STD-2783, Training Evaluation, dated October 19, 1999

26. MHC STD-2787, Training Implementation, dated October 19, 1999

27.  MHC STD-2788, Traming Analysis & Design, dated February 1, 2000

28,  MHC STD-3008, Annual Safety & Health Program Evaluation, dated January 6, 1999

29. MHC STD-3013, Centralized Review System, dated October 10, 1998

30. MHC STD-3014, Nuclear Facility and Nuclear Explosive Operation Unreviewed Safety
Questions, dated October 15, 1999

31. MHC STD-3071, Authorization Basis, dated October 2, 1998

. 32.  MHC STD-3182, Executive Safety Commnttee for Safety and Health Activities, dated

September 28, 1998

33.  MHC STD-3366, Nuclear Explosive Safety reviews, dated March 15, 2000

34. MHC STD Self-Assessment Program for Security & Emergency Management Operations
Division, dated January 3, 2000

35. MHC STD-5016, Mamtenance Work Control System, dated November 24, 1999

36. MHC STD-5100, Maintenance Management, dated October 8, 1999 -

37. MHC STD-6028, Performance Measurement System, dated November 11, 1999

38.  MHC STD-6216, Lessons Learned Program, dated August 24, 1998

39.  MHC STD-7000, Conduct of Operation Implementation, dated December 1, 1994

40. MHC STD-7012, Functions of Weapon Program Managers, dated March 31, 2000

4]. MHC STD-7308, Integrated Plant Projects Priorities, dated March 31, 2000

42. MHC STD-7401, Weapons Program Project Team, dated March 28, 2000

43. MHC STD-7403, Operations Directorate, dated March 31, 2000

44.  MHC STD-9045, Change Control for Class 1 Facility Related Systems Structures &
Components, dated November 23, 1999
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45.

46.

60.

61.

62.

63.

64.
65.
66.
67.

68.

69.
70.
71
72.
73.

MHC STD-9114, Training Requirement for Hazardous Material Emplovees, dated
September 6, 1998 '

MHC STD-9550, Performance of Process Hazard Analysis for Process Safety Management,
dated November 22, 1999

MHC STD-9620, Nuclear Criticality Safety Program, dated January 12, 2000

MHC STD-9027, Facility Project Requests, dated Apnl 7, 1999

MHC STD-9030, Site Planning, dated October 21, 1997

MHC Qualification Card for Facility Managers and Assistant FMS, Revision 6, dated
October 31, 1998

MHC Qualification Card for Production Managers, dated February 18, 1998

MHC Qualification Card for Program Manager - Revision 1, dated March 2000

Pantex Budget Instructions - A Guide To FY2002 Budget Call: Budget Preparation for
FY2001/2002

MHC FY2000 Priority Decrement List Revnslon 6a, dated January 5, 2000

DOE/MHC - Pantex Contract Modification Number M 130 to Contract No. DE-AC04-
91AL65030, Clause H.6 - Performance Direction

MHC Procurement Manual MNL-133747 Issue 2 Integration of Environment, Safety, and
Health, dated August 12, 1999

MHC Internal Procurement Training Tool for Integrated Safety Management, not dated
MHC PX-200STC-1 - Additional Terms and Conditions for Access to Pantex Plant, dated
December 15, 1998

DOE Development & Production Manual AL56XB, Revision 1 - Change 32, Chapter 11.3 -
Seamless Safety for Assembly and Disassembly of Nuclear Weapons at the Pantex Plant,
dated June 3, 1999

Memorandum of Understanding with Lawrence Livermore National Laboratory, dated
July 24, 1997

MHC letter, Weinreich to Burick regarding Tri-Laboratory (three design Agencies)
relationship with MHC concerning Pantex operational activities, dated April 18, 1994
Mission for MHC and Sandia National Laboratories Materials Management and Control
Partnership, dated April 9, 1996

Memorandum of Agreement between Amarillo Area Office (AAO), Kirtland Area Office
(KAQ), MHC, and Sandia Corporation regarding the Sandia Weapons Evaluation Test
Laboratory, dated October 1, 1999

MHC ISM Authorization Basis Manual - MNL254543, dated February 21, 2000
MHC/DOE FYO00 Business Performance Based Management Plan, dated August 1999
MHC/DOE FY99 Business Performance Based Management Plan, dated September 30, 1998
MHC Business Performance Based Management Plan FY99 Self-Assessment, date issued
October 1999

DOE-AL Report for MHC - Business Management Oversight Review, dated

September 9, 1999

AAQ Organizational Chart, dated March 27, 2000

AAQ FYO00 Operational Plan, dated December 15, 1999

DOE/AL FYO00 Performance Evaluation Management Plan, dated January 21, 2000

AAO ISM System Description, Revision 0, dated March 30, 2000

Integrated Weapons Activity Plan (IWAP), dated December 17, 1999

A-5



LISM Phase 1 Verification at Pantex April 2000

74.  AAO Procedure 103.1.0 Pantex Integrated Safety Management System Description, Source
Requirements Identification Documents, and Directives Review Management Program, dated
Apnl 26,1 999

75.  AAO Procedure 102.1.0, Revision 1, Qualification and Training Program, dated June 8, 1999

76.  AAO Procedure 103.4.0, AAO Functions, Responsibilities and Authorities Manual, dated
December 27, 1999

77.  AAO Procedure 110.1.1, Construction Project Safety and Health Oversight, dated
March 31,1999

78.  AAO Procedure 407.1.1, Work Authorization Directive Change Control Procedure, Prime
Contract No. DE-ACO11-91AL65030

79.  AAO Procedure 407.2.1, Workload Planing and Budget Formulation Procedure, Prime
Contract No. DE-AC011-91AL65030, dated April 19, 1999

Interviews

1. MHC Operations Director

2. MHC Program Management Director
3. MHC Chief Financial Officer

4, MHC ESH&Q Director

MHC Weapons Programs Managers — (2)

MHC Weapons Operations (Business Group) Production Managers — (2)
MHC Procurement Manager

AAOQ Senior Scientific Technical Advisor

AAQ AAM for Business Management & Security

0. AAO Business/Budget Specialist

=0 ® N oW

Discussion of Results

Acceptance Criteria C1.1,. C1.2.C1.3andCl1 4

The Pantex Plant management and operating contract, coupled with the AAO ISM system
description, identifies the DOE directives and implementing procedures for translating mission into
work and how to delineate this work into scope and schedule based on-multi-fiscal year funding
allocations. The AAOQ system description identifies the DOE processes used to set balanced ISM
contractor expectations to achieve DOE goals and priorities. The AAO Operational Plan translates
Pantex work priorities from higher authority departmental strategic planning objectives and identifies
resources necessary to accomplish these initiatives. AAQ Procedure 103.4.1, AAO Functions,
Responsibilities and Authorities Manual defines the functional roles and responsibilities for area
office personnel. AAO Procedure 407.2.1, Workload Planning and Budget Formulation Procedure
Prime Contract Number DE-ACO011-914L65030 defines how DOE personnel document the
workload planning and budget formulation process regarding establishment of priority work at
Pantex. AAO Procedure 407.2.1 further defines the DOE process used to measure contractor
performance through defined expectations, measures, and deliverables within allotted resources.
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Acceptance Criterta C1.5,Cl.6 and C1.7

The management and operating contract coupled with the MHC ISM system description provides a
broad-brush mechanism for the translation of DOE mission expectations to the performance of work
activities. The Management Integration Control (MIC) Standard Requirement Identification
Document (S/RID) identifies the DOE-approved standards needed to accomplish tasks within
regulatory compliance. MHC DIR-0001, Roles and Responsibilities for the Management and
Operation of Pantex Plant defines the roles and responsibilities and delineates the scope of work for
each directorate and the general manager’s staff. The MHC Chief Financial Officer publishes a
budget call for both the upcoming fiscal year (FY+1) and the following fiscal year (FY+2), alerting
all managers to develop program/project plans for Pantex tasks. MHC implementing STD-7308
defines the iterative process to develop a balanced priority decrement list (PDL) that defines the
project tasks mutually agreed to by the DOE. The “final” PDL is used to develop the work
authorization directives that are approved by DOE. The work authorization directives define the
scope, cost, schedule, and deliverables for the most important tasks that can be accomplished within
the available resources. MHC implementing STD-1045, Work Authorization Directives (WADs)
Change Control Process establishes the process for DOE approval of changes to the work
authorization directives. MHC STD-1046, Work Authorization Directives (WADs) Cost
Management Program is also an essential element because it establishes the cost management
program process that monitors and evaluates expenditure of resources in support of the WAD. MHC
STD-0282, Compliance Management establishes the process to ensure compliance with laws,
regulations and DOE directives for all Pantex Plant activities.

Acceptance Criterion C1.8

The contractor has defined DEAR 970.5204-2 flowdown requirements for inclusion of ISM work
planning into subcontracts. MHC has defined ISMS environment, safety and health (ES&H)
requirements in their procurement manual (MNL-133747). The procurement manual requirements
apply to sub-contracted projects such as construction and environmental restoration activities.

Acceptance Criteria C1.9 and C1.10

See the response developed for C1.5 through C1.7

Acceptance Criterta Cl.11 and C1.12

The management and operating contract for the Pantex Plant provides the necessary contract clauses
(and subsequent modifications) to establish performance direction. The AAO ISM system
description defines the DOE process to establish the structure of fees for performance, to define the
budget year and future fiscal year scope of work, and to achieve balanced priorities. The
Albuquerque Operations Office (AL) Annual Performance Evaluation Management Plan (PEMP), an
extension of the contract, defines the performance fee structure for both incentive and award fee
funding. The PEMP is based on a DOE and MHC-negotiated priority decrement list as described in
the AAO ISM system description and is implemented through work authorization directives that are
an extension of the contract.
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Acceptance Criterion C1.13

The MHC DIR-0001, Roles and Responsibilities for the Management and Operation of Pantex
Plant defines the functional roles and responsibilities for program and project managers responsible
for the defining, prioritizing, and approving work scope. MHC has a formal process for position
classification (STD-2533, 5480.204 Position Classification Process), recruitment and selection
(STD-2777, Personnel Selection, Qualification. and Certification), training (STD-2770, Training),
and evaluation (STD-2785, Training Evaluation). MHC has established a training program
utilizing a performance-based training methodology (STD-2787, Training Implementation). MHC
has numerous procedures defining specific training requirements (e.g., STD-0265, Weapons
Training & Qualification, STD-9114, Training Requirements for Hazardous Material Employees.)
Qualification requirements and qualification cards are defined for key program and project
managers. MHC has established a process for analyzing job performance and determining when
training is need, what topics to include in the training, and how to design the training based on
position requirements in STD-2788, Training Analysis and Design.

Acceptance CriteriaCl.14 and C1.13

The MHC ISM system description identifies implementing documents for the five core functions
consistent with the requirements in DOE P 450.4, 450.5, and 450.6, the DEAR, and the direction to
the contractor from the approval authority. Both the AAO and MHC system descriptions describe
the processes used to implement integrated safety management. The MHC and AAO system
descriptions delineate the processes and mechanisms used to manage and oversee implementation of
ISM. The method used to define scope of work and translate DOE mission to contractor work
activities is defined and implemented through several previously discussed DOE procedures and
MHC Standards. The AAO and MHC systems ensure that assigned workers are qualified for the
scope of work planned, that the hazards involved are understood, and that controls are in place to
mitigate the hazards. Implementing processes exist to ensure that hazards are analyzed for the site,
facility, and activity level for both the DOE and MHC. For example, the contractor has processes in
place to evaluate nuclear facility, weapon and special nuclear material operations, and high explosive
facility and operations. There are mechanisms in place that control what facilities/operations are
reviewed for safety impact (e.g., STD-3014, Nuclear Facility and Nuclear Explosive Operation
Unreviewed Safety Questions). MHC has processes to implement hazard controls that include
mechanisms to ensure worker involvement in the development of the controls (e.g., STD-5016,
Maintenance Work Control System). The contractor has developed processes to ensure the
performance of work is within these defined controls. Examples of site-wide controls established are
the annual safety and health program evaluation (STD-3008, Annual Safety and Health Program
Evaluation) and Hazard Identification Teams. The contractor has several mechanisms implemented
to improve the ISMS and ES&H programs through feedback and continuous improvement (STD-
0107, Independent Assessments and Self-Assessments, STD-6028, Performance Measurement
System). The contractor has memoranda of understanding (MOU) and memoranda of agreement
(MOA) with the weapon design laboratories (i.e., Sandia National Laboratories, Lawrence Livermore
National Laboratories, and Los Alamos National Laboratories). However, the MOU and MOA are
not current and are not formally identified as part of the MHC [SM system description.
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Acceptance Criterion C1.16

The AAO ISM system description descnibes the DOE processes to recruit, hire, retain and train
federal staff. These processes are centralized functions within AL. Senior AAO managers are
required to meet senior technical safety manager qualification requirements. AAO Procedure
407.2.1, Workload Planning and Budget Formulation Procedure for Prime Contract Number DE-
ACO11-91A165030 describes the roles and responsibilities for senior management personnel as part
of the annual work scope development. AAO Procedure 103.4.0, 440 Functions, Responsibilities
and Authorities Manual defines the functional roles and responsibilities for each senior AAO
manager.

Acceptance Criterion C1.17

The contractor has established documented processes to implement safety performance objectives
and measures while maintaining the integrity of the [ISM system. For example, the contractor utilizes
STD-6028, Performance Measurement System, which covers performance metrics at three tier
levels, site-wide, programs, and individuals/activities.

Acceptance Criteria C1.18 and C1.19

" The contractor and DOE have implementing mechanisms in place that ensure changes to work scope

requirements are evaluated for impacts. Implementing mechanisms include, but are not limited to:
STD-7308, Integrated Plant Projects Priorities; STD-0148, Integrated Process for Seamless
Safety (SS-21), STD-1045, Work Authorization Directives (WADs) Change Control Process; the
Integrated Weapons Activity Plan (IWAP); and, AAO Procedure 407.2.1, Work Authorization
Directives (WADs) Change Control Procedure for Prime Contract Number DE-ACO0! I-
91AL65030. However, these mechanisms were not exclusively developed for changes introduced by
the design agencies. These changes are addressed as part of the routine process to evaluate scope
change, establish balanced priorities, and identify funding to accomplish the work.

The contractor has mechanisms to ensure inclusion of work scope and changes from the design
agencies for programs as discussed in STD-7401, Weapons Program Project Team and TBP 901,
Integrated Safety Process for Nuclear Weapons Operations and Facilities. The MHC Standing
Management Team member must obtain agreement from the AL Standing Management Team chair
(or co-chair) for changes affecting approved project plans. MHC weapon program managers are |
responsible for leading the weapon program project teams and the success of the project. The project
team leader is responsible for obtaining written assurance from the design laboratories to provide
weapon program project plan support. It is important to note that the weapon project team leader
does not control the funding for work scope activities external to the Pantex Plant, such'as tasks
requiring design laboratory support. Project team leaders do, however, have the flexibility to appeal
issues to the Standing Management Team if there are issues related to the level of program support
provided by a design laboratory.

Conclusion

Based on the documents reviewed and interviews conducted, the objective and acceptance criteria
were met. However, nine issues were identified.

A-9



uSM Phase 1 Verification at Pantex April 2000]

Issue C1.1

The AAO ISM system description (AAO Procedure 103.1.0) and Functions, Responsibilities, and
Authorities Manual (FRAM) (AAO Procedures 103.4.0) do not clearly identify line management at
organizational levels below the Area Manager. (Acceptance Criteria C1.1-C1.4)

Issue C1.2

- MHC Directive (DIR-0001, Roles and Responsibilities for the Management and Operation of
Pantex Plant) defines the scope of responsibilities assigned to various organizational elements,
principally at the directorate level. No formal mechanisms (as defined by the MHC system
description document hierarchy) exist that further define roles and responsibilities for selected
portions of the organization down to the worker and activity level (e.g., waste management). These
roles and responsibilities may be indirectly defined within a number of other documents, but have not
been consolidated consistent with the approach for other organizational elements. (Acceptance
Cnterion C1.5.)

Issue C1.3

The Chief Financial Officer (CFO) budget call instructions are cited in STD-7308, Integrated Plant
Project Priorities, as an important mechantsm to achieve site-wide integration and consistency in -
annual budget development. The CFO budget call instructions are not formally included within the
MHC system description document hierarchy and are not a controlled document. (Acceptance .
Crterion C1.5.2)

Issue C1.4

A number of plant standards that serve as formal mechanisms to define management processes, roles
and responsibilities are inconsistent with the current organization as defined in the MHC system

- description and MHC Directive, DIR-0001, Roles and Responsibilities for the Management and
Operation of Pantex Plant. (Reference: MHC list of affected standards dated April 3, 2000).
(Acceptance Criterion C1.5.3)

Issue C1.5

The hierarchy and inter-relation between documents defining mechanisms, roles, and responsibilities
in common functional areas should be clarified. For example, a number of standards exist related to
the functional area of “training.” All of the standards occupy the same stature within the document
hierarchy defined by the MHC system description. However, some of the standards are clearly
subservient to others, and this relationship is not consistently described or defined. (Acceptance
Cnterion C1.13)
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Issue C1.6

The MHC system description does not identify the formal mechanism(s) used to ensure collocated
activities performed at the Pantex Plant which are not under the direct cognizance of MHC comply
with the requirements established by the system description (e.g., Tri-laboratory and Weapons
Evaluation Test Facility). (Acceptance Criterion C1.14)

Issue C1.7

The MHC system description does not clearly and consistently distinguish between line management
and support roles and responsibilities. Inconsistent terminology 1s used.to define the roles and
responsibilities of line management. (e.g., MHC STD-7403, Operations Directorate) (Acceptance
Cntenion C1.14)

Issue C1.8

The MHC system description and MIC S/RID define implementing mechanisms to establish an
integrated safety management system. However, the complexity of the system description structure -
is not conducive to management and worker understanding. Further simplification in the structure of

the system description, or additional discussion in the overview is warranted. (Acceptance Criterion
Cl.14)

Issue C1.9
The Memoranda of Agreement and Memoranda of Understanding with the design agencies should be

updated to reflect ISM pninciples and be included as part of the MHC system description and
implementing documents.. (Acceptance Cnterion C1.19)
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ISMS Verification Assessment Form

Functional Area: | Objective Number:
C-2
Analyze the Hazards - Low Hazard Operations Date: 4/7/00
OBJECTIVE

Hazards associated with the work are identified, analyzed, and categorized. Applicable standards
and requirements are identified and agreed upon. Contractor and DOE procedures ensure roles and
responsibilities for preparing, reviewing and approving hazard analyses are clearly defined.
Contractor and DOE procedures ensure personnel responsible for preparing, reviewing and
approving hazard analyses have competence commensurate with assigned responsibilities.
Mechanisms exist to ensure worker involvement in the identification of hazards. Line management is
responsible for ensuring the adequacy of hazard analyses.

Applicability - Low hazard operations (e.g., radiological work, maintenance, construction, etc.).
Criteria

C2.1  Contractor procedures require identification, analysis, and categorization of all hazards
associated with activities/facilities/site. Hazards that are considered include chemical,
industrial or others applicable to the work being considered. Contractor procedures for
analysis of hazards reflect accepted rigor and methodology. [HAZ 1.1, 1.2]

C2.2  Contractor procedures utilize accepted methodologies to identify adequate hazard control
standards at the site or corporate level and at the facility level to protect the public, worker,
and environment. Controls at the corporate level appear in the contract while those at the
facility level are reflected in the authorization basis documentation Selection of standards
included in the contract as List A/List B takes into account the hazards associated with
operations at the site. (HAZ 1.1,2.1]

C2.3  Contractor procedures/policies have clearly defined roles and responsibilities for personnel
assigned to oversee, review, and approve the analysis of hazards associated with facilities
and activities and ensure that workers are actively involved in the identification of hazards.
Contractor procedures require that personnel responsible for analyzing hazards have
competence that is commensurate with their responsibilities. Contractor procedures provide
adequate resources to perform, review, approve, and maintain hazards analyses associated
with the work being planned and hold line management directly responsible for this analysis.

[BBC 2.3, HAZ 3.1, HAZ 3.2]

Approach;

A document review was performed to determine if there is a system to identify, analyze, and
categorize hazards to the worker at the activity level. The system was evaluated to determine if the

A-12



’ ISM Phase | Verification at Pantex

April 2000 |

high-level requirements for hazard identification and analysis contained in the MHC system
description, the Management Integration & Control (MIC) Standards/Requirements Identification
Document (S/RID), and other S/RID, flow down into implementing plant standards and procedures.
Selected interviews were conducted to validate the conclusions resulting from the document review.
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Pantex Plant Integrated Safety Management Description (ISMD), ISMD Plan 93, Revision 3,

.dated March 31, 2000

Management Integration and Controls (MIC) S/RID, Issue 7, dated November 9, 1999
MIC S/RID Flowdown Matrix, dated November 9, 1999

DOE O 440.1A, Worker Safety, dated March 27, 1998

DOE 0 420.1, Facility Safety, dated October 13, 1995

Fire Protection Flowdown Matrix, HC-2100, Issue 3, Apnil 21, 1999

STD-4007, Fire Protection Program, Issue 5, February 17, 2000

STD-4321, Fire Protection Assessments, Issue 4, October 26, 1999

STD-4322, Fire Hazard Analysis, Issue 2, August 26, 1999

Occupational Safety & Health Flowdown Matrix, HC-2300, Issue 1, 7/16/98
STD-3138, Hazard Abatement Program, Issue 4, February 22, 2000

STD-3116, Job Safety and Health Analysis, Issue 3, September 2, 1999

STD-3190, Safety Surveys of Facilities, Issue 18, February 3, 1997

STD-3022, Construction Safety Program, Issue 12, March 2, 2000

STD-3118, Lockout/Tagout Program, Issue 7, October 8, 1999

STD-3312, Pressure Safety Guidelines, Issue 12, April 16, 1999

STD-3333, Hoisting and Rigging, Issue 3, Apnl 21, 1999

STD-3332, Heat Stress, Issue 4, December 22, 1998

STD-3336, Work Force Electrical Safety, Issue 2, March 21, 2000

STD-3021, Confined Space Entry, Issue 11, August 14, 1997

STD-3024, Machine Guarding, Issue 3, August 7, 1997

STD-3290, Local Exhaust Ventilation Systems, Issue 4, November 9, 1998
STD-6241, Suspect/Countertfeit Fasteners, Issue 2, November 23, 1996

STD-9550, Performance of Process Hazard Analysis for Process Safety Management, Issue 3,
November 22, 1999

Onsite Packaging and Transportation S/RID Flowdown Document, HC-2600, Issue 00,
Change 1, February 18, 2000.

STD-3260, Pantex Written Hazard Communication Program, Issue 5, January 7, 1999
STD-3262, Pantex Hazardous Chemical Labeling System, Issue 6, August 23, 1999
Facility Engineering & Construction Flowdown Matrix, MS-3210, Issue 3, Change 1,
January 25, 1999

STD-3071, Authorization Basis, Issue 22, October 2, 1998

Maintenance Flowdown Matrix, MS-3300, Issue 1, May 4, 1999

STD-5016, Maintenance Work Control System, Issue 13, November 24, 1999
STD-5100, Maintenance Management, Issue 2, October 8, 1999

Environmental Management Flowdown Matrix, MS-3400, Issue 4, May 25, 1999
STD-3062, Preparation of Documentation for Compliance with National Environmental
Protection Act, Issue 6, September 9, 1999

IOP-D6701, Internal Operating Procedure (IOP) OS&H Department, Review of Operational
Procedures, Issue 3, February 29, 2000
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36. MNL-00053, Hazard Identification Team (HIT) Manual, Issue 3, August 14, 1998

37. Pantex Plant Emergency Hazards Assessment, Revision 0, March 1998

38. STD-2777, Personnel Selection, Qualification, and Certification, dated December 21, 1999
39. STD-1070, Employee Suggestion Program, Issue 11, April 30, 1999

40. STD-3061, Employee Safety and/or Health Complaints, Issue 9, May 27, 1999

4]. STD-3008, Annual Safety & Health Program Evaluation, Issue 4, March 21, 2000

42, STD-3190, Safety Surveys of Facilities, Issue 18, February 3, 1997

Interviews

1.  Department Manager, Authorization Basis Department, Operations Division

2. Operations Support Group Leader, System Design & Analysis Department, Applied
Technology Division '

3. Department Manager, Occupational Safety & Health (OS&H) Department, Environment,
Safetv, Health and Quality (ESHQ) Division

4. Director, Operations Division

Discussion_of Results
The MHC S/RID flowdown documents are arranged around the follow’ing functional areas:

— Radiation Protection

—  Occupational Safety and Health (OSH)
—  Construction Safety '

—  Facility Engineering

—  Environmental Management

—  Maintenance Management

—  Fire Protection

—  Hazardous Material Control

—  Emergency Management

Acceptance Criterion C2.1

Facility and activity level hazards are categorized and analyzed using the functional areas listed

above. Each functional area includes a S/RID that addresses specific criteria and identifies the related

management control(s) used to address the criteria, such as a plant standard. The following is a
“discussion of the flowdown in each functional area listed above.

Radiation Protection
Facilities with radiological work are evaluated using the guidance in EM-STD-5502-94, Hazard

Baseline Documentation, and implementing requirements are identified and documented in STD-
3210, Occupational Radiation Protection.
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Occupational Safety and Health (OSH), Construction Safety, Maintenance Management

Activity-level hazards are primarily identified through the job safety hazard analysis (JSHA) process
for maintenance and operational tasks (STD-3116, Job Safery and Health Analysis). The
maintenance work control system incorporates the JSHA process (STD-5016, Maintenance Work
Control System). The OSH Department reviews new procedures and periodically review existing
procedures to ensure that all hazards are identified (IOP-D6701, Review of Operational
Procedures). These processes meet the requirements of DOE O 440.1, Contractor Requirements
Document #9.

OSH personnel are required to review construction safety plans and inspectors are required to review
in-process work to ensure that hazards are identified (STD-3022, Construction Safety Program).
The safety department is required to conduct safety surveys of facilities on a periodic basis and
multidisciplinary hazard identification teams (MNL-00053, Hazard Identification Team (HIT)
Manual) are required to conduct quarterly building surveys (STD-3190, Safety Surveys of
Facilities).

Environmental Management/Hazardous Material Control

MS-3400, Environmental Management Flowdown Matrix establishes the basis for the
identification, analysis and control of environmental work activities. STD-3062, Preparation of
Documentation for Compliance with National Environmental Policy Act requires the impact of
proposed activities to be evaluated using the National Environmental Policy Act (NEPA) process.
STD-3260, Pantex Written Hazard Communication Program defines the hazard communication
program and STD-3262, Pantex Hazardous Chemical Labeling System defines the chemical
inventory and labeling program. HC-2600, Onsite Packaging and Transportation Flowdown
Document defines the requirements for handling hazardous materials.

Fire Protection

Fire protection department personnel are required to perform fire protection assessments (STD-4321,
Fire Protection Assessments).

Emergency Management

The Pantex Plant Emergency Hazards Assessment (EHA) includes the requirement to perform a
comprehensive site-wide hazard survey to determine the location and quantity of hazardous material.
The survey uses defined thresholds in various Code of Federal Regulations to determine if further
hazard analysis is required. Hazardous materials (both radiological and non-radiological) are
identified and analyzed to determine the basis for appropriate controls for emergency planning
purposes. The EHA lists two facilities, Building 15-29 (chlorinator building) and Building 13-47
(wastewater treatment control building) which contain chlorine gas and sulfuric acid above the
Environmental Protection Agency threshold planning quantity. The EHA includes a Failure Modes
and Effects Analysis for the chlorine gas; however, these buildings are not classified as non-nuclear
moderate or high hazard facilities.
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The MHC ISM system description, the MIC S/RID, and the associated flowdown S/RIDs provide a
framework for the identification and evaluation of low hazard work at the activity levels. MHC
incorporated the appropriate requirements such as DOE O 420.1, DOE O 440.1A, and 29 CFR
1910.119 into the implementing processes and standards.

Some inconsistencies or gaps were noted between the MHC ISM system description, the MIC S/RID,
other S/RID, and various implementing documents. Review team personnel provided MHC with a

two-page listing of the inconsistencies or gaps identified, as related to “analvze hazards.”

Acceptance Criterion C2.2

Protection of the Public

Low hazard activities, by definition, do not have the ability to affect the public. Therefore, there are
no public protection controls identified for low hazard work.

Protection of the Environment

MS-3400, Environmental Management S/RID and the associated flow-down matrix identify the
potential hazards to the environment and the applicable management controls used to minimize the
risk to the environment. MS-3400 identifies the adopted standards and MHC controls to address the
potential environmental hazards. The environmental concerns are divided into the areas covered by
the National Environmental Policy Act (NEPA): air, water, land, biological environment, noise, and
waste. A control is identified for each area, such as permits for air and water, plant standards for
storage and disposal of wastes. and training for hazardous waste operators.

MHC STD-3265, Chemical Control Program, provides the framework for the tracking and control
of chemical use at the Pantex Plant. The Pantex EHA identifies chemicals that may impact the
environment. and/or on-site workers and the need to evaluate these chemicals from the:standpoint of
emergency preparedness. Controls are identified in EPP-1000, Pantex Plant Emergency Action
Levels to protect the environment or workers. However, a process to ensure that the combined
chemical inventory is compared to the Environmental Protection Agency (EPA) threshold values and
the process safety management (PSM) rule reportable quantities was not identified

Protection of Workers

The protection of workers is provided through the implementation of various programs defined in
DOE O 440.1 and 29 CFR 1910.119. The Hazard Control S/RID provides a detailed crosswalk
between each criteria in 29 CFR 1910.119 and the MHC standard used to comply with the
requirement. Selected standards were reviewed including STD-024, Machine Guarding;, STD-8118,
Lockout/Tagout Program; STD-3336, Work Force Electrical Safety, STD-3020, Safety Work
Permits; and STD-3290, Local Fxhaust Ventilation Systems, to determine if they addressed
implementation of the designated controls. There was an established flow-down of required controls
from the governing documents into the implementing standards.
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Worker hazards identified during periodic assessments and scheduled reviews are documented and
categorized using the OSHA Risk Assessment Code (RAC) method. Deficiencies assigned the
higher RAC numbers are corrected promptly and the lower RAC findings are corrected based on
available resources. These processes are appropriately described in implementing procedures such as
STD-3138, Hazard Abatement, and OSH Department Internal Operating Procedure IOP-D3527,
Safety Assessment/Facility Evaluation Process.

The reviewer concluded that the MHC ISM system description, the MIC S/RID, and the associated
flowdown S/RIDs provided a framework for the flowdown of hazard controls resulting from
associated hazard analvsis to protect the environment and worker. MHC incorporated appropnate
requirements such as DOE O 420.1, DOE O 440.1A, and 29 CFR 1910.119 into the implementing
processes and standards. '

Some inconsistencies were noted between the various documents. These inconsistencies are noted in
section Attachment A to C2.

' Acceptance Criterion C2.3

Worker Involvement

The MIC S/RID and associated flowdown S/RIDs specifically identify worker involvement in the
identification and control of worker hazards. Implementing STD-1070, Employee Suggestion
Program; STD-3061, Employee Safety and/or Health Complaints; STD-3008, Annual Safety &
Health Program Evaluation; and MLN-00053, Hazard Identification Team Manual, adequately
define the processes used to ensure worker involvement in the identification and correction of worker
hazards.

Competence of Personnel Performing Hazard Analysis

For low hazard facilities/activities, it was verified that there was a clear requirement regarding the
training and qualifications of personnel performing Fire Hazard Analysis (STD-4322), Job Safety
Health Analysis (STD-3116), Personal Protective Equipment Analysis (STD-3010), Maintenance
Work Order Safety Review (STD-5100), and Local Exhaust Ventilation System (STD-3290)
assessments.

MHC STD-4322 specifically identifies the requirements for performing fire hazard analyses (FHA).
The qualification requirement for performing a FHA is a flow-down from a specific requirement of

DOE O 420.1A, Facility Safety. No specific references in the other standards define the minimum

training requirements for performing JSHAs and other job site hazard evaluations.

Section 3.3.1(a) of MHC STD-2777, Personnel Selection, for subject matter experts states “conduct
analysis to determine what specific training is needed for a function or position.” The JSHA
standard and other standards requiring subject matter expert safety review of procedures and
processes should reference plant STD-2777.
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Adequate Resources

The MHC STD-3138, Hazard Abatement, includes a prioritization system to focus limited resources
on the higher prionty safety issues. The maintenance system has a similar system for prioritization
of work orders to focus resources on higher priority deficiencies. The JSHA standard does not
include a prioritization system for updating existing JSHAs and performing new JSHAs. MHC DIR-
0001, Roles and Responsibilities for the Management and Operation of Pantex Plant requires the
various Directors to carry out responsibilities in the identification, analysis, and control of hazards.

Line Management Responsibilities

The MHC ISM system description and the various implementing standards identify the roles and
responsibilities of line managers regarding the identification, analysis, and control of worker hazards.
Some of these responsibilities are not included in MHC DIR-0001 or the ISM system description.
For example, the MHC ISM system description states that the building or facility manager is
responsible for integrating worker hazards at the facility level. However, the MHC ISM system
description does not clearly address the interfaces and control of interfaces between the site, facility,
and activity level with respect to the identification and control of hazards.

Conclusion

Based on the documents reviewed and interviews conducted, the objective and acceptance criteria
C2.1,C2.2, and C2.3 for Low Hazard Operations were met. However, two issues were identified.

Issue C 2.1

The MIC S/RID and associated S/RID flowdown matrixes do not identify a connection between the
emergency hazard assessment (EHA) and the facility-level hazard analysis performed as part of the
OSHA process hazard analysis.. As a result, the MHC system description does not have a
mechanism to ensure that information vital to each of these programs is incorporated into both the
facility/activity documents and in the site-wide emergency planning documents. (Acceptance
Cnterion C2.1-Low Hazard Operations)

Issue C 2.2

The MHC system description does not define a mechanism to periodically compare the combined
facility chemical inventory to the appropriate EPA and OSHA limits to ensure that the
facility/activity does not exceed the authorized facility operating envelop. (Acceptance Criterion
C2.2-Low Hazard Operations) '
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ISMS Verification Assessment Form
Functional Area: ‘ Objective Number:
: C-2
Analyze the Hazards - High Explosives Date: 4/7/00

OBJECTIVE

Hazards associated with the work are identified, analyzed, and categorized. Applicable standards
and requirements are identified and agreed upon. Contractor and DOE procedures ensure roles and
responsibilities for preparing, reviewing and approving hazard analyses are clearly defined.
Contractor and DOE procedures ensure personnel responsible for preparing, reviewing and
approving hazard analyses have competence commensurate with assigned responsibilities.
Mechanisms exist to ensure worker involvement in the identification of hazards. Line management is
responsible for ensuring the adequacy of hazard analyses.

Applicability - Moderate hazard facility/operations (e.g., high explosive operations) and special
nuclear material (SNM) non-reactor nuclear facilities

Criteria

C2.1  Contractor procedures require identification, analysis, and categorization of all hazards
associated with activities/facilities/site. Hazards that are considered include nuclear,
chemical, industrial or others applicable to the work being considered. Contractor
procedures for analysis of hazards reflect accepted rigor and methodology. Contractor
mechanisms ensure design agency input is included in the identification of hazards involving
nuclear explosive components or assemblies. [HAZ 1.1, 1.2]

C2.2  Contractor procedures utilize accepted methodologies to identify adequate hazard control
standards at the site or corporate level and at the facility level to protect the public, worker,
and environment. Controls at the corporate level appear in the contract while those at the
facility level are reflected in the authorization basis documentation. Selection of standards
included in the contract as List A/List B takes into account the hazards associated with
operations at the site. [HAZ 1.1, 2.1]

C2.3  Contractor procedures/policies have clearly defined roles and responsibilities for personnel
assigned to oversee, review, and approve the analysis of hazards associated with facilities
and activities and ensure that workers are actively involved in the identification of hazards.
Contractor procedures require that personnel responsible for analyzing hazards have
competence that is commensurate with their responsibilities. Contractor procedures provide
adequate resources to perform, review, approve, and maintain hazards analyses associated
with the work being planned and hold line management directly responsible for this analysis.

{(BBC 2.3, HAZ 3.1, HAZ 3.2]
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Approach:

The MHC ISM system description and associated appendices were reviewed. Additionally, selective
implementing documents listed in Appendix C of the Management Integration and Controls (MIC)
Standards/Requirements Identification Document (S/RID) Flowdown Matrix, were reviewed along
with the Hazards Control S/RID and Misston Support S/RID. Interviews were conducted to gather
additional information.

Record Review

1. Pantex Plant Integrated Safety Management Description, Revision 5, dated March 2000

2. Appendix A, Management Integration & Controls S/RID, Issue 7, dated November 9, 1999

3. Appendix B, Policy Directive, DIR-0001, Roles and Responsibilities for the Management and

Operation of Pantex Plant, Issue 6, dated March 24, 2000

4, Appendix C, MIC S/RID, Flowdown Matrix, Issue 7, dated November 9, 1999

5. Appendix D, MIC S/RID, DOE Directives - Dispositions, Exceptions & Justifications
6. Hazards Control S/RID (HG-2100)

7. Mission Support S/RID (MS-3210)

8. Internal Operating Procedure, AT-80075, Process Safety Management, Issue 2, dated

March 4, 2000

9. Plant Standard, STD-9350, Performance of Process Hazard Analysis for Process Safety
Management, Issue 3, dated November 22, 1999

10.  Plant Standard, STD-9555, Management of Facility or Process Change in Non-Nuclear
Facilities, Issue 1, dated January 6, 2000

11. PHA Schedule, dated April 4, 2000

12. Memorandum, Subject: Department of Energy (DOE) Concurrence for Proposed Safety Basis
of Operation of Non-Nuclear Explosive Facilities, from John M. Bernier to W. A. Weinreich,
dated September 17, 1999

13, Memorandum, Subject: Department of Energy Standards for Operation of Hazardous
Facilities, from John Bernier to W. A. Weinreich, dated January 12,2000

14.  DOE G 440.1-1, Worker Protection Management for DOE Federal and Contractor Employees
Guide for use with DOE Order 440.1, dated July 10, 1997 '

15.  -Process Hazards Analysis of Building 11-20, Explosive Pressing Operations, dated
March 2000

16.  Safety Basis Document for Building 12-19 East Explosives Formulatlon Facility, dated
March 2000

17.  Plant Standard, STD-3116, Job Safety and Health Analysis, Issue 3, dated September 1999

18.  Plant Standard, STD-3138, Hazard Abatement Program, Issue 4, dated February 2000

Interviews

1. Process Safety Management Program Manager, System Analysis and Design Department,
Applied Technology

2. Technical Advisor/Authorization Basis Program Director

Occupational Safety & Health Department Manager

4. Weapon Explosives & Components, Team Leader, AAO

w
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Discussion of Results

Acceptance Crterion C2.1

DOE G 450.4-1A, Volume 1. Chapter II, section 3, Core Function 2, Analyze Hazards, identifies
DOE directives (Policies, Orders, Notices, Standards, and Guides) that may be used for hazard
analvsis and categorization. A discussion following the listing in DOE G 450.4-1A (page 36),
addresses how activity hazard analvses should be integrated with site- and facility-level analyses
(*"...each analysis should depend and build upon the others”). It also states that categorization of
facilities will aid “in tailoring DOE requirements and expectations” (including level of DOE
review/approval required) to the work and hazards.

The requirement for hazard identification, analysis, and categorization at the activity, facility and site
level is recognized in the MHC ISM system description in section 3.2.2, “Analyze ES&H
Hazards/Impacts.” The MIC S/RID, section 1.2.1.b, “Facility Hazards Categorization”, provides the
following criteria: “The potential hazards associated with operations and associated facilities are
evaluated to classify the consequences and provide appropriate facility hazards categorizations.”
Standards listed for this criterion include the following:

- 29CFR1910.119

- 29CFR1910.120

— DOE EM-STD-5502-94, Section 5.2 (Radiological Facilities)
— DOE-STD-1027-92 (Nuclear Facilities)

— Hazard Control S/RID (HG-2100)

— Mission Support S/RID (MS-3210)

— DOE Order 5480.28 & DOE O 420.1

DOE-STD-1027-92 is the only standard listed which provides a facility-level hazard categorization
process; however, the standard applies only to nuclear facilities. DOE EM-STD-5502-94 describes a
facility-level hazard categorization process for all types of hazardous facilities, but only section 5.2 is
identified as applicable to meet the criteria of MIC S/RID, section 1.2.1.b. The MIC S/RID
Flowdown Matrix, section 1.2.1.a-c, Hazards Identification, Facility Hazard Categorization, and
Hazards Analysis, provides a listing of implementing documents (plant standards). None of the
implementing documents listed defines a site-wide facility-level hazard categorization process.

While a requirement to perform hazard analyses and categorization at the facility-level is recognized,
there are no contractor procedures that define a site-wide facility-level hazard categorization process.

Hazard analysis is the second core safety function of the Pantex ISMD and is applicable at the
activity, facility and site level. (Hazard analysis begins with hazard identification followed by an
evaluation of potential accidents.) The contractor has defined processes in implementing documents
(plant standards, manuals, and internal operating procedures) that address hazard identification and
analysis for nuclear, explosives, chemicals, and industrial hazards. Procedures addressing hazard
analyses, such as MHC STD-9550, Performance of Process Hazard Analysis for Process Safety
Management define a comprehensive hazard analysis process that provides an excellent systematic
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approach to the evaluation of hazards associated with non-nuclear explosive facilities. However, the
development of a site-wide facility-level hazard categorization process has not been documented in
implementing documents. A facility-level hazard categorization (typically based on defined
threshold quantities) provides a method for focusing the safety basis effort on those hazards
identified. o .

Acceptance Criterion C2.2

The MHC ISM system description in section 3.3.1, Scope of Work, states that DOE has approval
authority for chemical hazard facility safety analysis, which are historically classified as moderate or
high hazard class. AAO does not approve safety analysis or authorization basis documents for non-
nuclear facilities, as agreed to in the memorandum, dated Sept. 17, 1999, Subject: Department of
Energyv (DOE) Concurrence for Proposed Safety Basis of Operations of Non-Nuclear Explosive
Facilities, from John M. Bernier to W. A. Weinreich. This agreement should be reflected in the
MHC ISM system description. The MHC Internal Operating Procedure AT-80075, Process Safety
Management implicitly reflects this agreement.

In addition to the change in DOE approval requirements, the requirement for what constitutes
authorization basis documentation for non-nuclear facilities has changed. The authorization basis for
non-nuclear facilities is the MIC S/RID as agreed to in the referenced AAO memorandum rather than
a safety basis document. This process should be described in the MHC ISM system description in
terms of clarifying the authorization basis process and associated approval levels for various types of
hazardous facilities.

Through the MIC S/RID and associated Hazards Control S/RID and Mission Support S/RID, the
contractor has a process that begins with the analysis of hazards and leads to methods for the
selection of controls commensurate with the hazard. The Hazards Control S/RID identifies
institutional hazard controls for fire protection, radiation protection, criticality safety, occupational
safety and health, off-site packaging and transportation and on-site packaging and transportation.

Accepted standards are identified for implementation in these institutional functional areas. Controls
at the facility level are identified; however, the authorization basis documentation requirements for
non-nuclear facilities have changed such that a safety basis document identifying facility-level
controls is not necessarily produced. In these instances, facility-level controls are captured in the
activity-level hazard analysis process (e.g., process hazard analysis performed per 29 CFR 1910.119,
Process Safety Management). While this approach has been accepted by AAO, it has not been
captured in the Pantex ISMD (refer to above issue). It is concluded that the selection of standards
included in the contract has taken into account the hazards associated with operations at the site.
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Acceptance Criterion C2.3

The MHC DIR-0001, Roles and Responsibilities for the Management and Operation of Pantex
Plant establishes contractor roles and responsibilities in implementing the safety management core
safety functions. Responsibilities under the Director of Applied Technology include establishing and
maintaining a hazards analysis and controls program that supports explosives and waste
operations/programs/facilities. Lower tier documents such as Internal Operating Procedure, AT-
80075, Process Safety Management and plant standards, STD-9550, Performance of Process
Hazard Analysis for Process Safety Management and STD-9555, Management of Facility or
Process Change in Non-Nuclear Facilities further define roles and responsibilities for hazard
analysis. Specifically, AT-80075, Section 4, “Responsibilities”, defines oversight, review, and
approve requirements for Process Hazards Analysis (PHAs) associated with explosive facilities.
Employee participation is specifically described in AT-80075 and STD-9550. STD-9550
specifically requires divisions having processes or facilities requiring a PHA to assemble a PHA
Team. Further, the Facility Manager is identified as being required to communicate and inform
employees involved of the results of the PHA and resolution of any actions or recommendations.

MHC Directorates having facilities or processes requiring a PHA, assemble a PHA Team to perform
a hazard analysis. The PHA Team is described as consisting of a minimum of three employees but
should not exceed seven personnel. The team selection includes at least one engineer or scientist and
at least one operator or technician with the experience and knowledge specific to the process being
analvzed. The Team Leader must have familiarity with the analysis methodology used. Subject
matter experts from institutional organizations (e.g., Occupational Safety & Health) participate as
needed. Resource requirements for performing PHAS are clearly defined for MHC line organizations
in STD-9550. Training requirements are defined in AT-80075 (reference is made to STD-2777.
Personnel Selection). These requirements include training documentation requirements and refresher
training requirements.

MHC policies and procedures clearly describe roles and responsibilities for personnel assigned to
oversee, review, and approve PHAs associated with explosive facilities. Plant standards such as
STD-9550 clearly define the resources required to perform, review, approve, and maintain PHAs.
Additionally, training requirements are discussed in AT-80075. Line divisions are recognized as
being responsible for assembling the PHA Teams.

Conclusion

Based on the documents reviewed and interviews conducted, the objective and acceptance criteria

- €C2.1,C.2.2, and C2.3 for High Explosives were met. However, two issues were identified.

Issue C2.3

The MHC system description does not establish a formal mechanism describing a site-wide facility-
level hazard categorization process. (The MHC system description adopts only that portion of
standard DOE-EM-STD-5502-94, Hazard Baseline Documentation applicable to radiological
facilities.) (Acceptance Cniterion C2.1-High Explosives)
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Issue C2.4

The MHC system description defines an approval process for authorization basis documentation for
non-nuclear facilities that is inconsistent with memorandum dated September 17, 1999, “Department
of Energy Concurrence for Proposed Safety Basis of Operations of Non-Nuclear Explosives
Facilities,” from John M. Bernier to W. A. Weinreich). (Acceptance Criterion C2.2-High
Explosives)
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ISMS Verification Assessment Form

Functional Area: Objective Number:
.C-2

Analyze the Hazards - Nuclear Explosive Operations Date: 4/7/00

OBJECTIVE

Hazards associated with the work are identified, analyzed, and categonized. Applicable standards
and requirements are identified and agreed upon. Contractor and DOE procedures ensure roles and
responsibilities for preparing, reviewing and approving hazard analyses are clearly defined.
Contractor and DOE procedures ensure personnel responsible for preparing, reviewing and
approving hazard analyses have competence commensurate with assigned responsibilities.
Mechanisms exist to ensure worker involvement in the identification of hazards.” Line management is
responsible for ensuring the adequacy of hazard analyses.

Applicability - Nuclear Explosive Operations
Criteria

C2.1  Contractor procedures require identification, analysis, and categorization of all hazards
associated with activities/facilities/site. Hazards that are considered include nuclear,
chemical, industrial or others applicable to the work being considered. Contractor
procedures for analysis of hazards reflect accepted rigor and methodology. Contractor
mechanisms ensure design agency input is included in the identification of hazards involving
nuclear explosive components or assemblies. [HAZ 1.1, 1.2]

C2.2  Contractor procedures utilize accepted methodologies to identify adequate hazard control
standards at the site or corporate level and at the facility level to protect the public, worker,
and environment. Controls at the corporate level appear in the contract while those at the
facility level are reflected in the authorization basis documentation. Selection of standards
included in the contract as List A/List B takes into account the hazards associated with
operations at the site. [HAZ 1.1, 2.1]

C2.3  Contractor procedures/policies have clearly defined roles and responsibilities for personnel
assigned to oversee, review, and approve the analysis of hazards associated with facilities
and activities and ensure that workers are actively involved in the identification of hazards.
Contractor procedures require that personnel responsible for analyzing hazards have
competence that is commensurate with their responsibilities. Contractor procedures provide
adequate resources to perform, review, approve, and maintain hazards analyses associated
with the work being planned and hold line management directly responsible for this analysis.

[BBC 2.3, HAZ 3.1, HAZ 3.2]
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Approach:

The review included the MHC Management Integration and Control (MIC) Standard and
Requirements ldentification Document (S/RID)(in both general and nuclear weapon sections) and
implementing documents in the area of hazard analysis. A sampling of other pertinent (lower-tier)
site documents were also reviewed. Interviews were used to clarify the written material.

Record Review

1.

Pantex Plant Integrated Safety Management Description (ISMD), ISMD Plan 93, Revision 5
dated March 31, 2000

2. DOE Order 432.2A, Safety of Nuclear Explosive Operations, dated January 17, 1997

3. AL SD 452.2, Safety of Nuclear Explosive Operations, dated January 15, 1999 ‘

4. AL 56XB, Chapter 11.3, Seamless Safety (SS-21) for Assembly and Disassembly of Nuclear
Weapons at the Pantex Plant, dated June 30, 1999

5. AL 56XB, Chapter 11.4, Authorization Basis for Pantex Plant Nuclear Explosive Operations,
dated April 15, 1999

6.  MNL-254543, Pantex Plant Integrated Safety Managenient Authorization Basis Manual, Draft

7. DIR-0001, Roles and Responsibilities for the Management and Operation of the Pantex Plarit,
dated March 24, 2000

8. STD-0143, Technical Procedures System, dated March 23, 2000

9. STD-0148, Integrated Processes for Seamless Safety (SS-21), dated March 22, 2000

10. STD-3014, Unreviewed Safety Question Process, dated March 27, 2000

[I. STD-3071, Authorization Basis, dated October 2, 1998 ' ,

12. STD-3073, Implementation of Authorization Basis Changes, dated March 30, 2000

13. STD-3075, Authorization Basis Change Control, dated March 30, 2000

14, MNL-00053, Pantex Plant Hazard Identification Team Manual, dated Augusti4, 1998

15.  IOP-D-2600, Preparation of Safety Analysis Reports,

16. STD-2777, Personnel Selection, Qualification, and Certification dated December 21, 1999

17.  STD-2785, Training Evaluation, dated October 19, 1999 -

18. STD-2787, Training Implementation, dated October 19, 1999

- 19.  STD-7401, Weapons Program Project Team, dated March 28, 2000

20. STD-7403, Operations Directorate, dated March 31, 2000

21. DOE P 450.4, Safety Management System Policy, dated October 15, 1996

22. DEAR Clause 970.5204-2, Integration of ES&H into work Planning and Execution

Interviews

1. Director, Operations

2. Senior Technical Advisor, Authorization Basis

3. MHC S/RID Coordinator
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Discussion of Results

Acceptance Criterion 2.1

Adequate mechanisms exist that require identification, analysis, and categorization of all hazards
associated with nuclear explosive operations. MNL-254343, Pantex Plant Integrated Safety
Management Authorization Basis Manual, define an acceptable hazard analysis methodology and
describes a process for preparation, review and issuance of authorization basis documents.
Appendix C of the manual requires hazards related to electrical, mechanical, thermal, radiological,
and chemical insults for each configuration of the nuclear explosive to be analyzed. Once the hazards

~ have been identified, consequences are postulated. The consequences evaluated include those from

the Nuclear Explosive Operation Evaluation Guidelines (i.e., inadvertent nuclear detonation; high
explosive detonation or deflagration; fire resulting in fissile matenal dispersal; worker fatality or
serious injury; or, uncontrolled release of radioactive material from a facility. Scenarios that may
result in one or more of the potential consequences are considered for further evaluation or control
selection. Although AAO has identified needed improvements to this manual, they have approved it
and transmitted comments to the contractor for incorporation in the next revision. Several
procedures were reviewed that discuss roles and responsibilities for preparing, reviewing and
approving hazard analyses. Although two were inconsistent with the current organization, the
requirements were adequate for nuclear explosive operations.

The combination of the narrative contained in the MHC ISM system description (i.e., 23 page
overview) and DIR-0001, Roles and Responsibilities for the Management and Operation of Pantex
Plant, do not clearly describe the roles and responsibilities and requirements for analyzing hazards in
nuclear explosive operations. Other parts of the MHC ISM system description in the form of plant
standards, IOP’s, etc. that are lower in the system hierarchy are required to gain an overall
understanding of the process. For example, STD-7401. Weapons Program Project Team defines the
role of the Project Team and line management in the hazard analysis development process. STD-
7401 does not discuss in any detail the role of the design laboratones in the process. IOP-729,
Mission Programs Division Project Plan Development (which is not listed as a system mechanism)
is the document that defines the interface for design laboratory support.

Although appropnate requirement and standards exist, the system does not appear to establish and
consistently apply a plant document hierarchy where higher level standards and requirements
describe important ISM processes, such as hazard analysis, while lower level documents provide the
detail. For example, MNL-254543, Authorization Basis Manual, is the key mechanism for defining
the site process requirements for all authorization basis documentation (including hazards analysis),
vet figure 6 in the system description document identifies manuals as among the lowest documents in
the hierarchy (along with booklets and brochures).

Although several documents in the MHC ISM system description reference design laboratory
interaction in the hazard analysis process, roles and responsibilities between MHC and design
laboratories needs to be better defined in both MHC and DOE directives to ensure actual
involvement. For example, STD-7401, Weapons Program Project Team does not specify the role of
the design laboratories on the project teams. Interface requirements for design laboratory support are
better defined in lower level standards (IOP-729) that are not part of the system description. AL
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Supplemental Directive 56XB, Development & Production Manual, Chapter 11.4, defines
expectations for a design laboratory, but only in the context of issuing the final engineering release
for a nuclear explosive operation. More detail should be provided in MHC requirements and
standards on appropriate roles and responsibilities of the labs throughout the process, especially in
the area of providing weapon response information to support Hazard Analysis Reports (HAR),
Safety Analysis Reports (SAR), or the Basis for Interim Operations (BIO). These weaknesses don’t
constitute deficiencies in the system description, but should be viewed as enhancements to the system
to improve efficiency and clarity.

Acceptance Criterion C2.2 N

The S/RID is an accepted methodology for identifying adequate hazard analysis standards for use in
nuclear explosive operations. The S/RID general and nuclear sections were reviewed and found to
contain an adequate set of requirements. Applicable sections of the contract were reviewed to ensure
that the S/RID are properly invoked. The S/RID establishes requirements for corporate-level
controls.

Requirement documentation, most notably, MNL-254543, Pantex Plant Integrated Safety
Management Authorization Basis Manual, requires all hazards that could be associated with
operations at Pantex be accounted for in the DOE-approved hazard analysis. Appendix C of the
manual requires hazards related to electrical, mechanical, thermal, radlolog1cal and chemical msults
for each configuration of t.he nuclear explosive to be analyzed.

Acceptance Criterion C2.3

MNL-254543, Pantex Plant Integrated Safety Management Authorization Basis Manual, DIR-
0001. Roles and Responsibilities for the Management and Operation of Pantex Plant, STD-7403,
Operations Directorate. STD-7401, Weapons Program Project Team, and STD-0148, Integrated
Processes for Seamless Safety (SS-21) adequately describe the roles and responsibilities associated
with producing, owning, overseeing, reviewing and maintaining hazard analyses associated with
nuclear explosive operations. These documents identify that, although supported by authorization
basis experts, the line management organizations are required to own the authorization basis for
operations and facilities under their management.

The training standards STD-2777, Personnel Selection, Qualification, and Certification, STD-
2785, Training Evaluation, and STD-2787, Training Implementation (although not listed under the
“analyze hazards” section of the S/RID) are adequate to ensure authorization basis personnel are
trained and qualified.

EP401110, Integrated Safety Process for Assembly and Disassembly of Nuclear Weapons requires
(Table-1, team participant matrix) the involvement of workers (production technicians and other
specialists in various safety disciplines) in the preparation and validation of the nuclear explosive
hazard analyses as members of the Hazard Analysis Task Team.

There were a few inconsistencies noted in the MHC ISM system dCSCﬂpthﬂ that warrant correction.
For instance, STD-3071, Authorization Basis, requires updating to reflect recent changes in MHC
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organization. The MHC ISM system description contains conflicting requirements until STD-3071
1s updated. Also, [OP-D-2600, Preparation of Safety Analysis Reports, is very outdated but is still
listed as a requirement in the S/RID. MHC should consider deleting IOP-D-2600 from the ISM
system description.

Conclusion

Based on the documents reviewed and interviews conducted, the objective and acceptance criteria

C2.1, C2.2, and C2.3 for Nuclear Explosive Operations were met. However, two issues were
identified.

Issue C2.5

Additional detail should be provided in MHC system description on roles and responsibilities of the
design laboratories. Especially as related to safety analyses and resolution of technical issues arising
out of operations that have potential safety implications. (Acceptance Criterion C2.1-Nuclear
Explosive Operations)

Issue C2.6

The MHC system description does not identify IOP-729, Mission Program Division Project Plan
Development, as a formal mechanism for defining roles and responsibilities related to design
laboratory interface, although it provides some detail related to operations involving special nuclear
material (SNM). (Acceptance Criterion C2.1-Nuclear Explosive Operations) '

Observation C2.1

Documents containing site standards/requirements that are important ISM mechanisms should be
higher within the hierarchy in order to emphasize the importance of consistency in implementation
and integration of lower level requirements. Such an approach in the hierarchy and relationship of
the documents composing the MHC ISM system description can ensure changes to lower level
requirements are gauged against the upper-level process descriptions. In this manner, changes to the
ISM system description can be controlled and understood.
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ISMS Verification Assessment Form

Functional Area: Objective Number:
: C-2
Analyze the Hazards - DOE Date: 4/10/00
OBJECTIVE

Hazards associated with the work are identified, analyzed, and categorized. Applicable standards
and requirements are identified and agreed upon. Contractor and DOE procedures ensure roles and
responsibilities for preparing, reviewing and approving hazard analyses are clearly defined.
Contractor and DOE procedures ensure personnel responsible for preparing, reviewing and
approving hazard analyses have competence commensurate with assigned responsibilities.
Mechanisms exist to ensure worker involvement in the identification of hazards. Line management is
responsible for ensuring the adequacy of hazard analyses.

Criteria

C24 DOE procedures have clearly defined roles and responsibilities for personnel assigned to
oversee, review, and approve the hazard analyses associated with facilities and activities, and
ensure that adequate resources are provided. DOE procedures require that personnel
responsible for approving hazard analyses have competence that is commensurate with their
responsibilities. [HAZ 3.3,3.4]

C2.5 DOE procedures require identification, analysis, and categorization of all hazards associated
with the site. DOE mechanisms ensure design agency input is included in the identification
of hazards involving nuclear explosive components or assemblies. DOE procedures specify
the appropriate review and approval process for the hazard controls and safety standards and
requirements. DOE procedures require that applicable standards are reviewed, agreed upon,
and provide for verification of standards selection. [HAZ 1.1]

Approach:

Record Review

1. AAO Procedure 102.1.0, Training and Qualification Program, dated June 8, 1999

2. AAO Authonization Basis Safety Analyst Qualification Manual, AL SASD Safety Analysis

Qualification :

AAQ, Integrated Safety Management System Description, dated March 30, 2000

AAOQO 2000 Operational Plan, dated December 15, 1999

Memorandum from W. A. Weinreich to R. E. Glass, Subject: Integrated Weapon Activity Plan

(Issue F), dated December 17, 1999

6. AL and AAO Self-Assessment Plan — Nuclear Explosives Authorization Basis Document
Review and Approval, dated March 13, 1999

oA
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7. .

8.

9.

10.

11

12.

13.
14.

15.
16.

17.
18.

19.
20.
21.
22.

23.
24.

26.
27.
28.

29..

AL and AAO Self-Assessment Report — Pantex Nuclear Explosives Authorization Basis
Document Review and Approval, dated March 13, 1999

DP/HQ Assessment of AL/AAO Authorization Basis Approval (Viewgraphs), dated

April 4, 1999

Memorandum D. Brunell to Distribution, Subject: Corrective Action Plan (CAP) - AL/AAO
Self-Assessment of the Pantex Nuclear Explosive Facility/Operation Authorization Basis
Document Review and Approval Program, dated May 25, 1999

Memorandum R. E. Glass to W. S. Goodrum, Subject: Approval Authority for Nuclear
Explosive Facility/Operations Authorization Basis Documents, dated May 26, 1999
Memorandum R. E. Glass to W. S. Goodrum, Subject: Approval Authority for Nuclear
Facility/Operations Authorization Basis Documents, dated May 28, 1999

Memorandum R. E. Glass to D. E. Glenn, Subject: Approval Authority Delegation of Nuclear
Operations Authorization Basis Documents, dated March 9, 2000

AL Fiscal Year 2000 Strategic/Performance Plan, not dated

AAO Procedure 103.1.0, Revision 1, Pantex Integrated Safety Management System
Description, Source Requirements Identification Documents, and Directives Review
Management Program, approved April 26, 1999

DOE and Pantex Plant Work Authorization Directives FY 2000, Revision 1

Pantex Plant - FY 2000 Program Priorities/Decrement List, Revision 6A, Final Draft, dated
January 3, 2000

AAO Procedure 105.2.0, Nuclear Explosive Safety, approved August 4, 1999

AAO Procedure 106.1.0, Authorization Basis Documentation Review, approved June 25,
1999

AAOQ Procedure 407.2.1, Workload Planning and Budget Formulation Procedure, Prime
Contractor No. DE- ACOl 1-91AL65030, approved April 19, 1999 :
AL Development and Production Manual, Chapter 11.3, Seamless Safety (SS-21) for
Assembly and Disassembly of Nuclear Weapons at the Pantex Plant, dated June 30, 1999
AL Development and Production Manual, Chapter 11.4, Authorization Basis for Pantex Plant
Nuclear Explosive Operations, dated Apnl 15, 1999

Five-Year Resource Plan (FY 1999 through FY 2003), U. S. DOE Albuquerque Operations
Office, not dated

Informal Memorandum from D. Brunell to D. Glenn, dated March 23, 2000

Memorandum R. E. Glass to W. A. Weinreich, Subject: Concerns in the Execution of the
Integrated Weapons Activity Plan (IWAP) and the directed workload requirements, dated
July 20, 1999

Memorandum R. E. Glass to W. A. Weinreich, Subject: Award and Incentive Fees for FY99,
dated December 2, 1999

Memorandum D. G. White to W. A. Weinreich, Subject: Incentive Fee for FY98, dated
December 2, 1998 '

Memorandum B. G. Twining to W. A. Weinreich, Subject: Award Fee for FY98, dated
November 20, 1998

Memorandum D. G. Glenn to B. J. Pellegrini, Subject: FY00 Performance Evaluation and
Management Plan (PEMP)

MHC Process Hazard Analysis — Building 12-19 East, Drun Dryer/Mixing of
Explosives/Mock Process, dated February 1998
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30. MHC Pantex Plant Basis for Interim Operations Upgrade Program Plan, Revision 1, dated
February 9, 2000

31. AL Functions, Responsibilities, and Authorities, Revision 2, dated October 1998

32.  AAO Procedure 110.1.4, Oversight of Contractor Training Program, approved
November 17, 1997

33.  AAO Procedure 110.2.1, Revision 2, Amarillo Area Office Assessment Program, approved
January 23, 1999

34, AAO Procedure 103.2.0, Revision 1, Authorization Agreements, approved March 14, 2000

35.  AAO Procedure 511.1.0, Revision 2, Facility representative Program Manual, approved
August 12, 1998

36. AAO Procedure 511.1.1, Revision 4, Facility representative Routine, approved
August 12, 998 ' :

37.  Program Control Document for W-87, Version 43, December 20, 2000

38. Memorandum from J. W. Angelo and G. E. Pool to K. Boardman on FY00 Pantex Plant
Production Plan for March, dated March 7, 2000

Interviews

1. AAO Assistant Area Manager for Engineering & Environmental Managehlent
2. AAO Area Manager for Weapons Operations

3. AAOQO Area Manager for Business Management & Security

4.  AAO Assistant Area Manager for Nuclear Materials Operations

AAO Area Office Authorization Basis Staff Manager
AAO Senior Scientific Technical Advisor
AAOQO IWAP Manager

NN

Discussion of Results

Acceptance Cnterion C2.4

The first sub-element of this criterion relates to the second guiding principle of ISM in DOE P 450.4,
of Clear Roles and Responsibilities. AAO roles, responsibilities, and authorities are established by
DOE and AL Directives, by AL 1120, AL Functions, Responsibilities and Authorities‘Manual
(FRAM), the AAO ISM System Description, and the AAO FRAM. While some roles and
responsibilities related to approval authority for nuclear explosive operations require updating, the
review of AAO roles, responsibilities and authorities did not identify any major issues. The overall
structure and the process for defining clear roles, responsibilities and authorities is good, based on
the referenced documents,

A few issues of minor concern were identified. Based upon personnel interviews, AAO Procedure
103.4.0, AAO Functions, Responsibilities, and Authorities Manual (FRAM) should be revised to
reflect actual roles, responsibilities and authorities. For example, the Authorization Basis Staff in
AAO review or perform confirmatory analysis of authorization basis documents and make
recommendations of approval or non-approval to the line organizations. AAQO line management
concur (or non-concur) in the recommendation, and implement authorization basis controls or
provisions upon approval. The Authorization Basis Staff do not “develop list of facilities requiring
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authorization basis documentation,” but rather they review and recommend approval of such a list
that 1s developed by the contractor and submitted to the AAO line organization. Such inconsistencies
in AAQ procedure language are numerous. A few examples from the FRAM include:

1. Page 24, item (5)(b) [authorization basis staff do not “develop Safety Analysis Report” and do
not “‘develop or implement Technical Safety Requirements™];

2. Page 25, item (c¢) [ISM implementation for authorization basis staft?];

3. Page 26, item 3) [authorization basis staff cannot both “review and concur’ on authorization
basis documentation - roles, responsibilities and authorities with other AAO offices is
duplicated];

4. Page 47, item 6) [Review and concur is repeated here for AAMNMO, which is the same
language used for Authorization Basis Staff]; ‘

5. Page 47, item 11) [provide core expertise for nuclear safety and safety basis]:

6. Page 62, item 40 [“review and approve” Hazard Analysis Report. This is an ABS function, with
only concurrence reserved for the line management.}; and,

7. A number of stated roles, responsibilities and authorities are insufficiently described. (It is not
clear whether the actual function of the organization is “review”, “approval”, “concurrence”,
“technical support”, etc.)

Another sub-element under this criterion is related to ensuring that adequate resources are provided
for analysis of hazards. This is required by the fourth guiding principle for ISM, Balanced Priorities,
calling for ensuring effective allocation of resources, in DOE P 450.4. This requirement can be
broken into two parts. First is that the DOE procedures ensure that contractor resources are
adequate, and the second is that DOE resources are adequate.

DOE has taken steps to strengthen the contractor funding and human resource allocations through a
number of mechanisms such as the AAO Operational Plan, Integrated Weapon Activity Plan
(IWAP), Work Authorization Directives (WADs), Program Priorities/Decrement List, and the
structure of the Performance Evaluation and Management Plan for FY00.

The Performance Evaluation Management Plan for FY2000 has safety related activities at the
highest levels of priorities among the top performance objectives in the performance area of Core
Mission. The Basis for Interim Operations Upgrade program is integrated within the IWAP (which

also includes explicit dates for completion of HAR and Activity Based Control Documents tied to the
contractor’s total award fees).

DOE has worked with MHC to establish an organizational structure with better defined roles and
responsibilities for authorization basis documents. DOE has also taken steps to influence the

contractor’s practices with respect to hiring, training, and retention of qualified authorization basis
staff.

The approval authority for Hazard Analysis Reports (for nuclear explosive operations) has been
delegated to AAO. The required number of authorization basis personnel will be determined at the
conclusion of an ongoing work-scope analysis (approximate due date of April 30, 2000). The
current estimate is 5 additional personnel will be needed.
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AAO has not taken steps to adequately identify authorization basis needs in non-nuclear facilities or
activities. Currently, the definition of what should constitute an authorization basis for an explosive
or a chemical facility is lacking in AAO procedures. Even though process hazard analyses (PHA) are
required for explosive facilities, there is a lack of requirements to identify the subject facilities and
the components of an authorization basis (see Issue C2.3). In the absence of such definition, AAO
does not have a listing of Pantex Plant non-nuclear facilities that could be considered hazardous
enough to require authorization basis documents (i.e., equivalent to a hazard category 2 or | nuclear
facility). AAO procedures do not reflect roles, responsibilities, and authorities or resource
requirements for review, approval, maintenance, and implementation of authorization basis
documents for non-nuclear facilities.

A third sub-element of this criterion relates to ensuring DOE personnel have competence
commensurate with their responsibilities for hazard analyses based on the third guiding principle for
ISM in DOE P 450.4. For AAO, main competency requirements in this area rest with the Offices of
the Senior Scientific and Technical Advisor and the Authorization Basis Staff. There is a rigorous
training and qualifications program in place to ensure qualifications and competencies are maintained
and enhanced over time. Plans to augment the Authonization Basis Staff with additional qualified
staff will improve AAO capabilities in this area. .

Acceptance Criterion 2.3

The first sub-element of this criterion relates to adequate DOE procedures for analysis of all hazards,
based on the second core function for ISM (DOE P 450.4). The AAO ISM system description (AAO
Procedure 103.1.0), AAO Procedure 110.1.1, Construction Project Safety and Health Oversight,
AAO Procedure 105.2.0, Nuclear Explosive Safety, AAO Procedure 105.5.2, Radiation Protection
of the Public and the Environment, AAO Procedure 110.1.6, Oversight of Pantex Plant
Contractor's Packaging. Container. and Transportation Program. and other AAO procedures
cover a range of requirements for analysis of hazards. AAO Procedure 106.1.0, Authorization Basis
Documentation Program is only applicable to nuclear facilities, without stating so explicitly. There
1s a need for additional guidance. AAO should establish procedures for defining hazard classification
for non-nuclear facilities; defining the elements of an authorization basis for non-nuclear facilities;
defining roles, responsibilities, and authorities for review, approval, maintenance, and
implementation of associated controls for non-nuclear facilities; and, determining staffing needs to
perform such functions. The S/RID process calls for development of local standards for cases when
such standards are not available from elsewhere. [A good starting point may be the relevant OSHA
and EPA rules.] '

The second sub-element under this criterion is related to DOE procedures to ensure design laboratory
input in all facets related to analysis of hazards. A thorough and defendable analysis of hazards is
required by DOE-STD-3009-94, Preparation Guide for DOE Non-Reactor Nuclear Facilities and
DOE-STD-3016-99, Hazard Analysis Reports for Nuclear Explosive Operations. A number of AL
and AAO documents also address this requirement (e.g., AL Supplemental Directive 56XB,
Development and Production Manual, Chapters 11.3 and 11.4, and AAO Procedure 106.1.0,
Authorization Basis Documentation Program). Design laboratory involvement and input is dictated
by the nature of hazards posed in nuclear weapon activities.
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However, all of these documents focus on hazard analyses related to specific nuclear explosive
operations or facility-level hazard analyses, rather than the need to establish a formal protocol for on-
going design laboratory interface with DOE and MHC. Such an interface is needed, because the
design laboratories perform research and reach new findings on a continuous basis. The findings of
these efforts are often not related to any one weapon system or operation, and may not get laboratory
wide coverage, but have potential implications on work performed at Pantex. Thus, design
laboratory involvement on weapon-specific or facility-specific hazard analyses may not trigger the
disclosure of new safety information, even though there is design lab participation in the process.
The lack of a formal mechanism to ensure new information discovered by a design laboratory is
provided to MHC and DOE is also noted as an issue under Feedback and Improvement (see Issue
C3.9).

The third sub-element of this criterion is related to appropriate DOE review and approval process for
hazard analyses. This is required under the first guiding principle of ISM (DOE P 450.4), for
effective discharge of “line management responsibility for safety.” This requirement is addressed in
AAOQ Procedure 106.1.0, Authorization Basis Documentation Program, which in turn references a
large number of other documents from DOE HQ, AL, etc. AAO Procedure 106.1.0 is substantially
complete with certain minor exceptions. It fails to recognize the need to define authorization basis
(or the lack thereof) for non-nuclear facilities and the discussions of Activity Based Control
Document (ABCD) and Nuclear Explosive Hazard Analysis (NEHA) are outdated. It should state
the intent, format, and content of an ABCD is the same as Technical Safety Requirements (TSR).
The discussion of the USQ process (on page 18 b) implies that the USQ process would not be
initiated otherwise, which is not the case. AAO Procedure 106.1.0 should emphasize the importance
and define the process for getting input from design laboratories, facility representatives and workers
in the hazard analysis process (hazard analysis performance, review, implementation). This is from
the perspective of ensuring the quality and fidelity of the hazard analysis. Finally, AAO Procedure
106.1.0 should emphasize the importance of ensuring that hazard analysis is integrated with process
design from the outset. These issues are noted as opportunities for improvement of the document.

The fourth element under this criterion calls for ensuring that DOE procedures requure that applicable
standards (for hazard analysis) be reviewed, agreed upon, and provide for verification of standards
selection. This is required under the fifth guiding principle of ISM, “identification of safety
standards and requirements.” The document addressing this attribute is AAO-Procedure 103.1.0,
AAO Integrated Safety Management System, Standards Requirements Identification Documents,
and Directives Review Management Program. AAQ Procedure 103.1.0 establishes AAO
responsibilities and processes for establishing the S/RIDs for all hazards, ensuring their adequacy,
maintenance, review process, implementation, impact analysis, administration and performance
validation of contractor operations, non-compliance resolutions, corrective actions, and exemptions.
It also includes forms as attachments to expedite these activities.

Conclusion

Based on the documents reviewed and interviews conducted, the objective and acceptance criteria
C2.4 and C2.5 were met with respect to DOE. However, two issues were identified
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Issue 2.7

The AAO system description (AAO procedure 103.1.0) does not define the mechanisms for
development of hazard analyses and a safety basis for non-nuclear facilities or operations. The AAO
svstem description does not define organizational roles and responsibilities, and the required

resources for review, approval, maintenance, and implementation of controls associated with these
facilities or operations. (Acceptance Criterion 2.5)

Issue 2.8

DOE should develop a formal mechanism to ensure design laboratory interface with MHC extends
beyond participating in initial hazard analyses. A formal mechanism is warranted to ensure new data

is furnished to MHC, so that implications on the safety of Pantex Plant operations can be evaluated.
(Acceptance Criterion 2.5)
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ISMS Verification Assessment Form

Functional Area: .| Objective Number:
: C-3
Develop and Implement Hazard Controls Date: 4/10/00
OBJECTIVE

Controls tailored to the hazards are developed and implemented. Roles and responsibilities for
hazard control development, approval, and implementation are clearly defined. Personnel have
competence commensurate with assigned responsibilities. Line management is responsible for
ensuring adequate hazard controls have been developed and implemented. Mechanisms exist to
ensure worker involvement in the development of hazard controls.

Criteria

C3.1  Contractor procedures for allocating resources include provisions for implementation of
hazard controls for tasks being funded. [BBC.2.4]

C3.2  Resource allocations reflect the tailored hazard controls. [BBC.2.5]

C3.3  Contractor procedures ensure controls are tailored to the hazards associated with the work or
operations to be authorized. [HAZ.2.2]

C3.4  Contractor procedures ensure the identified controls, standards, and requirements are agreed

- upon and approved prior to the commencement of the operations or work being authorized.
[HAZ.23] :

C3.5 Contractor procedures utilize accepted and structured methods and processes to identify,
select, gain approval for, periodically review, and maintain safety standards and
requirements. [HAZ.2.4]

C3.6  DOE procedures specify an appropriate review and approval process for the hazard controls
and safety standards and requirements. [HAZ.2.5]

C3.7 DOE contracting procedures require that the requirements of applicable Federal, State, and
local regulations (List A) and the requirements of Department of Energy directives (List B)
be appended to the contract. [HAZ.2.6]

C3.8  Contractor procedures have clearly defined roles and responsibilities for personnel assigned
to oversee, review, and approve the hazard controls associated with facilities and activities.
[HAZ.3.1]

C3.9 Contractor procedures require that personnel responsible for the identification of adequate
hazard controls have competence that is commensurate with their responsibilities.
[HAZ.3.2]

C3.10 DOE procedures have clearly defined roles and responsibilities for personnel assigned to
oversee, review, and approve the controls associated with facilities and activities. [HAZ.3.3]

© C3.11 DOE procedures require that personnel responsible for approving hazard controls have
competence that is commensurate with their responsibilities. [HAZ.3.4]

C3.12  Contractor procedures identify line management as responsible for ensuring that the

implementation of hazard controls is adequate to ensure that work is planned, approved, and
conducted safely. Procedures require that line managers are responsible for the verification
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C3.13

C3.14

of adequate implementation of controls o mitigate hazards prior to authorizing work to
commence. [MG.2.2] :
Contractor procedures identify line management as responsible for ensuring that hazard
controls remain in effect so long as hazards are present. [MG.2.3]

Contractor procedures for individual processes or maintenance actions ensure that controls
are implemented prior to commencing work and that these controls remain in effect so long
as the hazard is present. [MG.4.1]

Contractor procedures for individual disciplines ensure that individual processes or

maintenance actions include adequate controls associated with the individual discipline prior
to commencing work and that the controls remain in effect so long as the hazard is present.
(MG.4.2]

Contractor procedures and policies are in place to ensure that workers are actively involved
in the development and implementation of controls.

Contractor ISM procedures ensure that controls are tailored to the hazards associated with
the work or.operations to be authorized.

Contractor work planning procedures and practices for resource allocation include
provisions for the implementation of hazard controls.

The facility authorization envelope defines a set of controls that are tailored to, and adequate
for, the identified hazards.

Contractor ISM procedures ensure that the basis for the safe performance of work is clearly
defined and maintained through effective configuration control.

DOE and the contractor have mechanisms to ensure design agency input is obtained in the
development of controls to prevent or mitigate hazards associated with nuclear explosive
components or assemblies.

Approach:

Record Review

1. Pantex Plant Integrated Safety Management Description (ISMD) Revision 35, dated
March 31, 2000

2. DIR- 0001 Roles and Responsibilities for the Management and Operation of Pantex Plant,
Issue 6, dated March 24, 2000

o

STD-0139, Engineering and Design, dated May 7, 1998
STD-0140, Preparation, Revision & Review of Policy Directives & Plant Standards, dated

March 23, 2000

00 N O\

STD-0143, Technical Procedure System, dated March 23, 2000
STD-0144, Periodic Document Review, dated February 10, 1998

STD-0148, Integrated Processes for Seamless Safety (SS- 21) dated March 22, 2000
STD-0154, Authorization Agreements

9. STD-0150, Procedure Adherence, dated October 21, 1999

10. STD-0280, Document Control System, dated March 30, 2000

11.  STD-0282, DOE Requirement Document Review, dated March 27, 2000
12. STD-3013, Centralized Review System, dated December 10, 1998

13.  STD-3014, Nuclear Facility & Nuclear Explosive Operation Unreviewed Safety Questlon
dated March 27,2000
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14.

15. STD-3030, Explosives, Nuclear Material and Personnel Limits, dated Novemberl1,1999

16. STD-3071, Authorization Basis, dated October 2, 1998

17. STD-3073, Implementation of Authorization Basis Changes, dated October 29, 1999

18. STD-3138, Hazard Abatement Program, dated February 22, 2000

19.  STD-3116, Job Safety and Health Analysis, dated September 2, 1999

20. STD-3125, On-Site Explosive Hazards Classification, dated January 20, 2000

21.  STD-3219, Radiological Work Practices, dated February 21, 2000

22.  STD-3298, Nuclear Safety Program, dated March 30, 1998

23, STD-3363, Nuclear Explosive Safety Standards, Rules & Implementation Action Procedures,
dated March 13, 2000

24.  STD-3366, Nuclear Explosive Reviews, dated March 15, 2000

25.  STD-3480, Suspension of Activities and Operations, dated October 9, 1998

26. STD-5016, Maintenance Work Control System, dated November 24, 1999

27.  STD-7000, Conduct of Operations, dated December 1, 1994

28. STD-7301, Management Declaration of Operational Readiness, dated November 3, 1995

29.  STD-7302, Operational Readiness Review (ORR), dated September 30, 1999

30. STD-7303, Readiness Assessment (RA) Procedure, dated March 31, 2000

31. STD-7306, Startup and Restart of Pantex Activities, dated March 31, 2000

32. STD-7308, Integrated Plant Project Priorities, dated March 31, 2000

33. STD-7403, Manufacturing Operations, dated March 21, 2000

34 STD-9027, Facility Project Requests, dated April 7, 1999

35. STD-90435, Change Control for Facility Critical Safety, Safety Class/Safety Significant
Systems, dated November 23, 1999

36. IOP B-0006, Manufacturing Division Guidelines for Formal Conduct of Operations, dated
August 27, 1999

37.  MNL-000053, Pantex Plant Hazard Identification Team Manual, dated August 14, 2000

38.  MNL-000054, Facilities Configuration Management Conduct of Operations, dated
September 27, 1999

39. ABC-258600, Master Authorization Agreement, dated March 13, 2000

40.  AAOQO Procedure 103.2, Authorization Agreements, dated March 14, 2000

41.  AAO Procedure 103.4, AAO Functions, Responsibilities and Authorities Manual, dated
December 22, 1999

42, AAO Procedure 106.1.0, Authorization Basis Documentation Program, dated June 25, 1999

43.  AAO Procedure 110.1.4, Oversight of Contractor Training Program, dated January 23, 1999

44.  MHC Qualification Cards (4)

Interviews

1. MHC Technical Advisor

2. MHC, Manager, Readiness Review and Assessment Group

3 MHC, Director, Program Management

4. MHC, Director, Operations

3. MHC, Director, Authorization Basis Department

6. MHC, Director, Support Services

7. MHC, Director, Environmental, Health, Safety and Quallty

STD-3022, Construction Safety Program, dated March 2, 2000
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8. MHC, Director, Facility Operations

9. Production Managers (2)

10.  Facility Managers (2)

1I. Technical Writer (1)

12 AAO Deputy Area Manager

13, AAO Senior Scientific Technical Advisor

14, AAO Assistant Area Manager for Weapons Operations
15.  AAO Facility Representative (1)

Discussion of Results

A review of the MHC ISM system description, applicable AAO procedures, and interviews with key
MHC and DOE personnel indicated that MHC has mechanisms in place that adequately address
CRADs 3.1,3.3,35,3.12,3.13,3.14,3.15,3.16,3.17,3.18, 3.20 and 3.21. DOE procedures
adequately address CRADs 3.6, 3.7 and 3.11.

MHC DIR-0001, Roles and Responsibilities for the Management and Operation of Pantex Plant
adequatelyv addresses roles and responsibilities for the identification of hazards and implementation
of hazard controls. The roles and responsibilities were found to flow down to lower tier documents
such as STD-0154, Authorization Agreements, STD-3116, Job Safety and Health Analysis, and
STD-5016, Maintenance Work Control System. Review of plant standards such as, STD-3022,
Construction Safety Program, and STD-3138, Hazard Abatement Program indicate processes are
in place to ensure the proper prioritization of hazards. Competence commensurate with
responsibilities was determined by a review of selected qualification cards. Line management
responsibility for the identification and implementation of controls was traced from MHC DIR-0001,
Roles and Responsibilities for the Management and Operation of Pantex Plant, to lower tier
documents such as STD-0148, Seamless Safety Process (SS-21) and MNL-000054, Facilities
Configuration Management Conduct of Operations. AAO Procedure 103.4, A40 Functions,
Responsibilities and Authorities Manual, and AAO Procedure 106.1, Authorization Basis
Documentation, as well as interviews, were used to determine that the criteria for CRADs 3.6, 3.7
and 3.11 were met.

An appraisal of applicable standards and manuals indicated that MHC has developed processes to
identify appropriate measures to mitigate the consequences of identified hazards and has mechanisms
in place to properly implement controls and establish correct priorities. However, the magnitude of
the paper associated with the current system makes it difficult to follow the process from higher to
lower tier documents. A review of training records, qualification cards, and selected interviews
indicated that personnel responsible for the identification and implementation of controls have the
competence commensurate to their responsibilities. Line management involvement in the
identification and implementation of controls was evident, but it was dlfﬁcult to make that
determination from the written documents alone.

Conclusion

Based on the documents reviewed and interviews conducted, the objective and acceptance criteria
were met. However, four issues were identified.
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Issue C3.1

The MHC system description defines two formal mechanisms related to work control that are
inconsistent. MHC STD-5016, Maintenance Work Control System defines a process for initiating
work under emergency conditions before completion of a planned work order. The personnel who
have authority to approve this process are clearly defined. However, the process does not consider
the potential need for interim compensatory measures and that a return to normal work practices
must be done as soon as the situation has stabilized (i.e., use of formal procedures). The process
does not adequately address the need to use approved procedures as far as practicable. MHC STD-
0130, Procedure Adherence, does not discuss emergency work conditions and contains no provision
for the performance of work without an approved procedure. (Acceptance Criterion 3.2)

Issue C3.2

DOE is required to clearly define roles and responsibilities for personnel assigned to oversee, review
and approve controls associated with facilities and operations. Based upon feedback from personnel
interviews, AAQ Procedure 103.4.0, 44O Functions, Responsibilities and Authorities Manual
should be revised to reflect the actual review process used. Currently, AAO Procedure 103.9,
