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94-0006950

Department of Energy
Washington, DC 20585

December 29, 1994

The Honorable John T. Conway
Chairman
Defense Nuclear Fa~ilities Safety Board
625 Indiana Avenue, N.W.
Suite 700
Washington, D.C. 20004

Dear Mr. Chairman:

On July 5, 1994, the Department of Energy (DOE) issued its Implementation Plan
(IP) for Defense Nuclear Facilities Safety Board (DNFSB) Recommendation 93-6.
The IP focused on ensuring that the Department maintains the capability to
conduct safe dismantlement, modification, assembly, and testing operations.
This document contains deliverables and explanations for comautments as
required by the 93-6 Implementation Plan.

Commitment 1.1 (Enclosure 1) - Identify critical functional areas that support
safe dismantlement and modification procedures,including the performance of
relevant safety analyses at Pantex. Currently defined functional areas for
assembly, disassembly, modification, retrofit, and stockpile evaluation
programs will be reviewed and selected based on their applicability to
development of safe dismantlement and modification procedures.

Commitment 1.2 (Enclosure 2) - Using the list of critical functional areas
developed in Commitment 1.1, the Albuquerque Operations Office (Al) will
specify the critical functional areas, including the ability to perform
relevant safety analyses, in a tasking letter to the design agencies and
Pantex. The tasking letter will require them to identify skills and knowledge
required to perform the specified functional areas and to document the
approach used. Although different approaches may be used due to the inherent
differences in personnel management systems used by the desi~n·and productio r

agencies, the tasking letter will specify criteria for matching~~kjlls and
knowleuge to functional areas and the format for the report so·that the
reports will have a basis for comparison review and be readily compiled. The
DOE Headquarters and AL will identify functional skills associated with
program direction, guidance, and management related to the specified, critic~l

funct iona1 areas.

Commitment 6.2 (Enclosure 3) - The Albuquerque Operations Office shall review
and revise, if necessary, the current weapon dismantlement s:hedu12. This
priot'itized schedule will then be used to support implementation of the final
information gathering process that will maximize use of identified personnel
while they are readily available. Safety will remain the primary
consideration for developing schedule priorities.
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Commitment'6.3 (Enclosure 4) - Consistent with the intent of the Stockpile
Management Plan, update and formalize the dismantlement and modification
procedure development process. The formalized process will integrate the
results of Integrated )afety Skills and Knowledge Platform (ISSKP) 5 (critical
safety hazard information) with all other safety hazard information into the
disassembly procedure development process. The process will cause current
dismantlement and ~odification procedures (either nonenduring stockpile
disassembly or enauring Disassembly and Inspection (0&1) procedures) to be
validated and updated. The process shall include a review of these documents
by the original design teams, Stockpile Evaluation Program (SEP) teams, and
original production teams, as available, and specify how the process will be
accomplished. The process shall specify participants by expertise (including
those identified in ISSKP 3), criteria to meet the objectives, documentation
to 'be reviewed (including that documented by ISSKP 5, accelerated aging
analysis and SEP sample analysis reports), and the process deliverable (final
disassembly or revised D&I procedures).

Commitment 9.1 (Enclosure 5) - The Y-12 Plant will review its existing list of
critical functional areas and the associated skills and kno~dge requirements
related to disassembly of all weapons and will document the methods used in
preparation of this listing. These will be submitted to the design
laboratories for review and for their determination of whether there are key
positions at the laboratories associated with these critical functional areas.
If so determined, these critical areas will be incorporated into the ISSKP by
the laboratories.

Several of the enclosures delineate expected completion dates of the
deliverables. The remainder of the deliverable due dates are being revised,
and changes to the dates will be forwarded under separate correspondence.

Should you have any questions, please ccntact Mr. Richard C. Crowe, Office of
Research, Development, and Testing Facilities, on (301) 903-6214.

Sincerely,

" ".~M~ \--" \c.J:.~~\~...
(lc- Everet H. Beckner
~ Principal Deputy Assistant Secretary

for Defense Programs

5 Enclosures
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1. Major TasK Initiative 1

That a formal process be started to identify the skills and knowledge
needed to develop or verify safe dismantlement or modifi~ation procedures
specific to all remaining types of U.S. nuclear weapons (retired,
inactive, reserve, ~nd enduring stockpile' systems). Included among the
skills and knowledge should be the ability to conduct relevant safety
analyses.

r'
Identify Disassembly Skills and Knowledge

A. Responsibility

The Albuquerque Operations Office (DOE/AL) is responsible for the
. implementation of this section, subject to approval from the Deputy
Assistant Secretary for Military Application and Stockpile Support.
Relevant Albuquerque Management and Operating contractors and the national
weapons laboratories will provide assistance as required.

B. Commitment 1.1 --Identify critical functional areas that support safe dismantlement and
modification procedure, including the performance of relevant safety
analyses at Pantex. Currently defined functional areas for assembly,
disassembly, modification, retrofit, and stockpile evaluation programs
will be reviewed and selected based on their applicability to development
of safe dismantlement and modification procedures.

* Deliverable:

* Due Date:

~. Status:

List of critical functional areas.

August 1994

Nine currently defined functional areas for assembly, disassembly,
modification, retrofit, and stockpile evaluation prog~ams were reviewed by
Albuquerque Operations Office using an integrated review element matrix.
This matrix lists each functional area and their suppOtti~g·elements,

their criteria (DOE order or other supporting documentatiQnl~:~tld review
method (Qualification Evaluation for Dismantlement, Nuclear txplosive
Safety Study, Nuclear Explosive Risk Analysis, Operational Readiness
Review, etc.).

After Albuquerque Operations Offices' (AL) review, a draft list of
functional areas and applicable DOE orders was developed and transmitted
to the national laboratories, Pantex, ~nd Y-12 for their review and
comment. After this review process, DOE/AL forwarded the critical
functional areas list to DOE Headquarters for review and acceptance.

A list of Critical Functional Areas (CFAs) was submitted to the Board in
August 1994; however, this submittal was rejected. The primary reason for
rejection cited in the September 14, 1994, letter concerned Critical
Safety Elements (CSEs) of Recommendation 93-1 were not identified or
addressed in the Commitment 1.1 deliverable.



Reviews ~nd~~ate that reV1Slons to this deliverable are required to
facilitate tr~cking between CSEs and applicable CFAs. In short, the CSEs
support safe operations in the facilities, whereas the CFAs support the
development of dismantlement procedures and tooling.

A mat'rix "crosswalk" is being prepared which explicitly indicates which
CSEs are included tri each of the·CFAs. In addition, background material
is being prepared that describes the relationship between CSEs and CFAs in
narrative form. The intent of these documents is to provide a clear
tracking betweetl CSEs and applicable CFAs. Completion of the "crosswalk"
is expected by the end of January 1995.

",
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8A71 MOD17ICATION/DI8ASSEXBLY OPERATIO».
CRITICAL JUNCTIONAL AR£A8

an4
UPLICABLI DOl ORDDS

1. lfOCLZ)JI. JD1pSIVr: 8J.J'ETY
CRITERIA: "
DOE Order 5610.10, Nuclear Explosive and Weapon Safety

Program
DOE Order 5610.11, Nuclear Explosive Safety

"AL Supplemental Directive AL 5610.11

OBJECTIVE: To perform and approve a nuclear explosiv~

safety study or survey before nuclear explosive operations begin.
A complete explanation of the nuclear explosive components,
capabilities, VUlnerabilities, and operations is required for
review by the NESS Group in the form of written input
documentation and briefings. Documentation and 'briefings should
present clear nuclear explosive safety design featUYes, identify
and evaluate any and all threats to nuclear explosive safety, and
present a clear discussion of the positive measures in place to
mini~ize the possibility of these undesired events. Technical
information to be considered, evaluated and documented include:

(a) System-safety ~esign features and safety theme;
(b) One-point safety evaluation; "
(c) HE deterioration over stockpile life;
(d) HE compatibility with other materials;
(e) Criticality evaluation;
(f) Tooling and handling equipment;
(g) ,Results of the operation~l risk analysis;
(h) Nuclear design agency input documents; and
(i) Single Integr~ted Input Document.

2. EXPLOSIVE SAFETY- High and electro-explosives
CRITERIA: '
DOE Explosives Safety Manual

QBJECTIVES; To comprehensively address, resolve and
document the f~llowinq: "
(a) Personnel protection for assembly/disassembly

~ operationsJ
(b) Extrudable explosives operations;
(c) Bonding and grounding of equipment;
(d) Bonding of personnel;
(e), Dtop heights;
(f) Sensitivity;
(9) Deterioration.
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3. CRITICALITY .A7ITY
CRITERIA:
°DO! Order 5480.24, Nuclear Criticality Safety

OB3ECTIVES •. To comprehensively address, resolve and
document the following:
(a) Mass and Geometric arrangement of fissionable

materials;
(b) Size, shape, and the materials comprising containment

vessels; ,
(c) Liquids that could act as neutron-moderating materials;
(d) Administrative controls;
(e) Independent criticality safety review (plant and ·lab);
(f) Monitoring and surveillance program to prevent

accumulations of fissionable materials in process
equipment, and in storage, pipe, and ventilation
systet:.s.

t. INDUSTRIAL SAFETY AND HYGIENE
CRITERIA:
DOE Order 5483.1A Occupational Safety and Health Program for

DOE Contractor Employees at Gover~ent-Owned

Contractor-Operated Facilities
DOE Order 5480.4 Environmental Protection, Safety and Health

Protection Standards '
DOE Order 5480.10 Contractor Industrial Hygiene Program

OBJECTIVE: To identify all potential industrial safety and
health hazard issues/concerns and address, resolve and document
them in the design package or safety procedural documents.

5. RADIOLOGICAL PROTECTION and HEALTH PHYSICS
CRI!ERIA: .
DOE Order 5480.11, Radiation, Protection for 0.ccuI?ational
Workers . ~

, ~~":..."
OBJECTIVE: To ensure that exposure of personnel to ionizing

radiation associated with the sUbject activities is as low as
reasonably achievable (ALARA) and that established limits meet
DOE Order requirements. Topics to be addressed inclu~e:

(a) Limit establish~ent;

(b) Routine personnel monitoring and. records;
ec) Contaminated property cleaning;
(d) ~hysical controls such as confinement, ventilation,

remote handling, and shielding;
ee> Sign, label and symbol design per ANSI requi-rements;
(f) Entry control progr4Mi and' .
(g> Internal audits.
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• • ENVIRONMENTAL ,aOTECTIOM
CRITERIA: °

DOE Order 5400;1, General Environmental Protection Proqram
DOE Order 5480.18, Environment, Satety, and Health Proqram

for the Department of Enerqy Operation.
'r'

OBJECTIVE: To identify mandatory environmental standards
that are relevant to the SUbject activities; establish the
notification and follow-up requirements for environmental
occurrences and periodic routine reportinq of siqnificant
environmental-protection information; and establish the
environmental monitoring requirements for effluent,
meteoroloqical data, radioactive materials, air emission, ~nd

water in compliance with applicable DOE Orders.

1. WASTE MANAGEMENT
CRITERIA:
00£ Order 5400.3, Hazardous and Radioactive Mixed Waste

Program. , '
DOE Order 5820.2A, Radioactive Waste Management

OeJECTIYE: To develop and implement a formal waste
management program applicable to the SUbject activities that
addresses the handling, transporting, treating, storing, or
disposing of hazardous, radioactive and mixed wastes generated.

8. ~ACILITY

CRITERIA:
DOE Order 5480.23, Nuclear Safety Analysis Reports
DOE Order 5480.22, Technical,Safety Requirements
DOE Order 5480.21, Unreviewed Safety Questions

OBJECTIVE: To ensure for the SUbject operation: (1) that
the facility scheduled for the SUbject activity 'provides a safe
working environment and contains all the necessary support
~lements within its safety envelope as defined by the~~urrentlY
.,proved safety analysi.s report; (2) to establish a'ncf·omeoasure

-hnical safety requirements to ensure that the subject
~tions are conducted within the analyzed envelope; and (3) to

e that the determination of unreviewed safety questions is
~te and that the proper follow-up actions have been taken.
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I. EMERGENCY PlEPAREDNI88
CRITERIA:
DOE Order 5500.JA, Planning and preparedness tor

Occupational Emergencie.
DOE Order 5500~10, Emergency Readin••• ~.uranc. proqra.
DO£ Order ~OO.lB, Emergency Management System

OBJECTIVE: To ensure the emergency readiness assurance
program requirements, with respect to planning and preparedness
for operational emergencies associated with the subject operation
a~e developed and implemented.
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1. Major Task initiative 1
,

That a 'formal process be started to identify the skills and knowledge
needed to develop or verify safe dismantlement or modification procedures.
specific to all remaining types of U.S. nuclear weapons (retired,
inactive, reserve,-and enduring stockpile systems). Included among the
skills and knowledge should be the abiTity to conduct relevant safety
analyses.

2. Identify Disass~mb1y Skills and Knowledge

A. Responsibility

The Albuquerque Operations Office (DOE/AL) is responsible for the
implementation of this section, subject to approval from the Deputy

'Assistant Secretary for Military Application and Stockpile Support.
Relevant Albuquerque Management and Operating contractors and the national
weapons laboratories will provide assistance as required.

B. Commitment 1.2

Using the list of critical functional areas developed in Commitment 1.1,
the Albuquerque Operations Office will specify the critical functional
areas, including the ability to perform relevant safety· analyses, in a
tasking letter to the design agencies and Pantex. The tasking letter will
require them to identify skills and knowledge required to perform the
specified functional areas and to document the approach used. Although
different approaches may be used due to the inherent differences in
personnel management systems used by the design and production agencies,
the tasking letter will specify criteria for matching skills and knowledge
to functional areas and the format for the report so that the reports will
have a basis for comparison review and be readily compiled. DOE
Headquarters and Albuquerque will identify functional skills associated
with program direction, guidance, and management related to the specified,
critical functional areas.

* Deliverable:

* Due Date:

3. Status:

A tasking letter from the Albuquerque Operations
Office to the design agencies a~ P~ntex and from
DOE Headquarters to Headquarters staff~~~ the
Albuquerque Operations Office to idenfify skills
and knowledge and document the approach.

September 1994

The tasking letters from DOE Headquarters and from the Albuquerque
Operations Office were issued on August 19, 1994 and August 23, 1994,
respectively. These tasking letters are attached for reference. In
response to the initial tasking letters, a group led by the Albuquerque
Operations Office met on September 29, 1994. Organizations represented
were DOE-Albuquerque, Los Alamos National Laboratory, Mason &Hanger 
Pantex, Sandia National Laboratories and Lawrence Livermore National
Laboratory. Additional guidance will be promulgated by this group and
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address the following issues:
\,

lnclude Recommendation 93-1 CSEs in a revised Commitment 1.1
deliverable,

- Ensure that ~kills and knowledge required to perform the functional
areas are included, not just skills and knowledge existing within
the organization,

- Ensure (hat undocumented or anecdotal skills and knowledge are
included, not just formal training or education,

- Clarify purpose of "Criteria" and "Objectives",

- Consider key roles and responsibilities and other applicable
requirements for criteria to match functional areas to skill and
knowledge,

Standardize "Sample" format to facil itate comparison and
compilation,

- Ensure that each weapon system identified as "retired, inactive,
reserve, and enduring" is addressed, and

- Explain use of the "sample competency model".

The group agreed on a list of disciplines/specialties and a common matrix
format for summarizing the data. It should be noted that this matrix is
intended to capture all disciplines and specialties required to support
safe dismantlement, not just those which currently exist. Use of this
common format would facilitate analysis by each organization of any
existing shortfalls in skills and knowledge to support the functional
areas. Ultimately, it facilitates analysis by DOE of any shortfalls
across all organizations so that personnel with the reqUired skills may be
acquired.

In addition to the matrix, each organization was to provide:
• "..

- A narrative explanation of the skills and knowledge, t~~.~upport
each of the Discipline/Specialties within a Functional'Area
identified in the matrix,

•
- A description of the methodology used to prepare the matrix and

background information, and

- An analysis of any potential shortfalls identified in the analysis,
primarily due to downsizing or retirements. An example of this
analysis is attached. (Mason &Hanger - Pantex)

A follow-on meeting was held on October 12 at the Albuquerque Operations
Office, with DOE Headquarters in attendance, to review progress and to
refine the data-gathering process. All organizations submitted their
results to the Albuquerque Operations Office by October 19. The next
meeting on this project will be held in January 1995, in conjunction with



a DOE Execut v~ Management Team for Dismantlement (EMTD) meeting.

Final gUidance will be promulgated by the working group by the end of
February 1995 and this will be forwarded to the DNFSB.

r'
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United States Government

memorandum
I

CATE: . AUG 1 9 1~d
"TO

.... OF: DP-22

Department of Energy

.
SU~ECT: DEFENSE NUCLEAR FACILITIES SAfETY BOARD (DNFSB) RECOMMENDATION 93-6,

MAINTAINING ACCESS TO NUCLEAR WEAPONS EXPERTISE

TO: RADM C. J. Beers'rDeputy Assistant Secretary for Military Application and
Stockpile Support, DP-20

B. ~. TWining, Manager, Albuquerque Operations Office

The DNFSB accepted the Department of Energy's (DOE) Implementation Plan
(IP) on August 2, 1994, for Board Recommendation 93-6. The Board
Recommendation 93-6 is entitled "Maintaining Access to Nuclear Weapons
Expertise in the Defense Nuclear Complex."

The IP addresses each of the Recommendation 93-6 nine items. An Integrated
Safety Skills and Knowledge Platform (ISSKP), which relates to the first
five items, is a life-cycle process. The purpose of ISSKP is to identify
personnel of the national weapons laboratories, relevant Man}gement and
Operating contractors, and Federal staff of DOE who have critical and
unique skills and knowledge essential to the safe dismantlement or
modification of nuclear weapons and the safe conduct of nuclear testing
operations. The ISSKP also ensures access to these individuals and their
experiences and knowledge through the establishment of a formal program to
capture and document these skills and knowledge. This includes the skills
and knowledge to conduct relevant safety analyses.

I

Step 1, Commitment 1.1 of ISSKP resulted in the identification of critical
functional areas that support safe dismantlement and modification
procedures, including the performance of relevant safety analysis, at the
Pantex Plant. A copy of these critical functional areas is provided at
attachment 1.

Step 1, Commitment 1.2 of ISSKP requires identification of critical and
unique skills and knowledge needed to develop and verify' safe dismantlement
and modification procedures, as well as those necessary to con~uct relevant
safety analyses, such as Nuclear Explosive Safety Studies~ Emph~sis is on
the skills and knowledge necessary to identify potential hazardt;'~hether
inherent in the design or dismantlement or modification processes, or from
known or anticipated stqckpile degradation.

Please review the critical functional areas and identify those skills and
knowledge for each functional area that prevail in your office. The skills
and knowledge should be related to either procedure development or
conducting relevant safety analyses. They can be formal education (degree
or certificate), technic.al or vocational trade schools, or documented on
the job trainfng or experien~es. Where appropriate, identify any critical
job positions within your organization associated with each functional
area. A sample model and format are provided in attachment 2.
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To enable compilation and a comparison review of the data, please provide a
description of the methodology used to develop your response. Your timely
reply by October 28, 1994, is appreciated. .

If you have additionai questions OF need additional information on this,
please contact me or have your staff contact CDR Marty Schoenbauer
(301-903-3489) of my staff.

r'

~J-:,. '- ~, k
Victor H. Reis
Assistant Secretary

for Defense Programs

2 Attachments



Unit~ States Governrrent

'1emorandum
DAft: &18 till"

RlPLYTO WPO
ATTNM:

Departrneni of Energy

Albuquerque Operations OffIce

.. '
~~~: Defense Nuclear Facility Safety Bo~rd Recommendation 93-6,

Maintaining Access to. Nuclear Weapons Expertise

TO: W. Weinreich, M&H
R. Clough, L-125, LLNL
R~ Hagengruber, MS 0463, SNL/NM
L: Salazar, EsA-1, LANL

On July 5, 1994, the Secretary of Energy signed the DOE
Implementation Plan CIP) in response to the sUbject DNFsB
recommendation. The focus of this recommendation is the
safety of nuclear weapons testing, modifications and
dismantlement procedures considering the loss of\rniquely
experienced personnel. A copy of the IP 1s included as
Attachment 1.

The Albuquerque Operations Office has lead field
responsibility for Integrated Safety Skills and Xnowledge
(IssKP) 1 and Task 6 in the IP. ISSKP 1 is the focus of this
message, Task 6 will be addressed separately.

ISsKP 1 requires identification of critical and unique skills
and knowledge needed to develop and 'verifY safe dismantlement
and modification procedures, as well as those necessary to
conduct relevant safety analyses such as Qualification
Evaluation for Dismantlement reviews and Nuclear Explosive
Safety Studies. Emphasis is on the skills and knowledge
necessary to identify potential hazards, whether inherent in
the design of dismantlement/modification proce$ses,.or from
known or anticipated stockpile degradation. ~ .

.• .~ ....,1--:....~-.,
Based on Chapter 3.7, Qualification Evaluation Weapon
AssemblY/Disassemb~ Safety, of the Development and Production
Manual, AL Appendix 56XB, the functional areas critiqal to
safe weapon operations are listed in Attachment 2. Please
review this list and identify the required skills and
knOWledge for each functional area existing at your facility
related to either procedure development or conducting relevant
safety ana!yses. Skills and knowledge can be formal education
(degree or certificate), technical/vocational trade schools,
or formal,' documented on the jpb training or experience. Also
when appropriate, identify any critical job positions within
your organization associated with each functional area.
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In addition, please provide a description ot the .ethodoloqy used
to develop YQur response. A Sample Compet~ncy Model and tormat
are included in Attachment 3 tor your quidance.

. .
An interim status meeting will be held Thursday, September 15,
1994, at AL·in Building 383, Room 315 starting at 8:30 a.m. The
goal of this meeting will be to discuss the various approaches
being utilized ~P assure consistency, and provide additional
guidance if necessary. / .

/

Your full response is due to this office by October 14, 1994. In
addition, monthly progress statements are due August 31, 1994,
and September 30, 1994. I

The' AL point of contact for this effort is Deborah Monette who
can be reached at 505-845-5292 and FAX 505-845-6459.

~()~
Rush o. Inlow
Acting .Assistant Manager

for National Defense Programs

Attachments:
1. Implementation Plan
2. Critical Functional Areas
3. Sample Format

cc w/attachments:
~.~----~~M. Fiebig, DP-22, HQ

M. Schoenbauer, DP-22, HQ
R. Ferry, DP-12, HQ
G. Johnson, AAO
J. Drummond, M&H
T. Vaeth, OAK
J., Dow, L-125, LLNL
K. Carlson, no
P. Longmire, MS 0560" SNL/NM
E. Bean, LAAO
R. Taylor, [SA-DO, LANL
M. Harrison, OMD, AL
w. Garland,QTD, AL

",
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8API MODI.ICATIOH/DISA8SEKBLY OPZRATIOH8
CRITICAL I'UlICTIOHAL ARBU

aDeS
UPLICABL. DOB ORDDS

1. NUCLEAR EXPLOSIVB 8AFBTY
CRITERIA:
DOE Order ~610.10, Nuclear Explosive and Weapon Safety

Program
DOE Order 5610.11, Nuclear Explosive Safety
AL Supplemental Directive AL 5610.11

OBJECTIVE: To perform and approve a nuclear explosive
safety study or survey before nuclear explosive operations begin.
A complete explanation of the nuclear explosive components,
capabilities, vulnerabilities, and operations is required for
review by the NESS Group in the form of written input
documentation and briefings. Documentation and briefings should
present clear nuclear explosive safety design features, identify
and evaluate any and all threats to n~clear explo~e safety, and
present a clear discussion of the positive measures in place to
minimize the possibility of these undesired events. Technical
information to be considered, evaluated and documented include:

(a) System-safety design features and safety theme;
(b) One-point safety evaluation;
(c) HE deterioration over stockpile life;
(d) HE compatibility with other materials;
(e) Criticality evaluation;
(f) Tooling and handling equipment;
(g) Results of the operational risk analysis;
(h) Nuclear design agency input documents; and
(i) Single Integrated Input Document:

2. EXPLOSIVE SAFETY- High and electro-explosives
CRITERIA:
DOE Explosives Safety Manual

"
~

OBJECTIVES: To comprehensively address, resolv~;A~d

document the following: -"
(a) Personnel protection for assembly/disassembly

operations;
(b) Extrudable explosives operations;
(c) Bonding and grounding of equipment;
(d) Bonding of personnel;
(e) Drop heights;
(f) Sensitivity;
(g) Deterioration.
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3. CRITICALITY 8AJ'ITY
CRITERIA:
DOE Order 54aO~24, Nuclear Criticality Safety

OB3ECTIVES: To comprehensively address, resolve and
document the following:

r'(a) Mass and Geometric arrangement of fissionable
. materials; .

(b) Size, shape8 and the materials comprising containment
vessels;

(c) Liquids that could act as neutron-moderating materials;
(d) Administrative controls;
(e) Independent criticality safety review (plant and lab);
(f) Monitoring and surveillance program to prevent

accumulations of fissionable materials in. process
equipment, and in storage, pipe, and ventilation
systems.

4. INDUSTRIAL SAFETY AND HYGIENE
tBITERIA:
DOE Order 5483.1A occupational Safety and Health Program tor

DOE Contractor Employees at Government-owned
Contractor-Operated Facilities
DOE Order 5480.4 Environmental Protection, Safety and Health

Protection Standards .
DOE Order 5480.10 Contractor Industrial Hygiene Program

OB3ECTIVE: To identify all potential industrial safety and
health hazard issues/concerns and address, resolve and document
them in the design package or safety procedural documents.

5. RADIOLOGICAL PROTECTION an4 HEALTH PHYSICS
CRITERIA: .
DOE Order 5480.11, Raqiation Protection for Occupational
Workers .

",

OB3ECTIVE: To ensure that exposure of personn~~~ ionizing
radiation associated with the sUbject activities is as low as
reasonably achievable (ALARA) and that established limits meet
DOE Order requiremehts. Topics to be addressed include:

(a) Limit establishment; .
(b) Routine personnel monitoring and records;
(c) Contaminated property cleaning;
(d) Physical controls such as confinement, ventilation,

remote handling, and shielding;
(e) Sign, label and symbol design per ANSI requirements;
(f) Entry control program;. and
(9) Internal audits.
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,. BNVIRONHElfTAL 'ROTECTION
CRITERIA:
OO~ Order 5400.1, General Environmental Protection Proqraa
DOE Order 5480.18, Environment, Safety, and Health Proqraa

for th. Departaent of Enerqy Operation.

OBJECTIVE: To identify mandatory environmental standards
that are relevant to the sUbject activities; establish the
notification and follow-up requirements for environmental
occurrences and periodic routine reporting of significant
environmental-protection information; and establish the
environmental monitoring requirements for effluent,
meteorological data, radioactive materials, air emission, and
water in compliance with applicable DOE Orders.

7. WASTE MANAGEMENT
CRITERIA:
DOE Order 5400.3, Hazardous and Radioactive Mixed Waste

Program
DOE Order 5820.2A, Radioactive Waste Management

OBJECTIyE: To develop and implement a formal waste
management program applicable to the sUbject actLvities that
addresses the handling, transporting, treating, storing, or
disposing of' hazardous, radioactive and mixed wastes generated.

8. FACILITY
CRITERIA:
DOE Order 5480.23, Nuclear Safety Analysis Reports
DOE Order 5480.22, Technical Safety Requirements
DOE Order 5480.21, Unreviewed safety Questions

OBJECTIVE: To ensure for the sUbject operation: (1) that
the facility scheduled for the sUbject activity provides a safe
working environment and contains all the necessary support
elements within its safety envelope as defined by the currently
approved safety analysis report; (2) to establish anQ measure
techni~4l safety requireme~ts.to ensure that the S~bj~~~
operat1ons are conducted wlthln the analyzed envelope1 "and (3) to
ensure that the determination of unreviewed safety questions is
complete and that the proper follow-up actions have been taken.
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, • EKEROEHCY PREPAREDNBSS
CRITEBIA:
DOS Order 5500.3A, Planning and preparedness tor

occupationa~Emergencia. .
DOl Order 5500.10, Emergency aa.din••• Aa.~ance proqra.
OOE Order 5500.18, Emergency Management System

r I

OBJECTIVE: To ensure the emergency readiness assurance
program requirements, with respect to planning and preparedness
for operational emergencies associated with the subject operation
are developed and implemented.

",
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1. Major Task Inftiative 6. That a program be developed to ensure all
applicable safety hazard information and known experiences and knowledge
are considered when developing weapon dismantlement or modification
procedures. Accomplishment of this task will have the added benefit of
further strengthening and formalizing the participation of design
laboratory experts 1n concert with production and evaluation experts in
the safety aspects of weapons dismantlement and modification.

2. Development ofFWeapons Disassembly Procedures and laboratory Support to
Pantex

A. Responsibility

The Albuquerque Operations Office is responsible for the implementation of
'this task, subject to the final approval and acceptance from the Deputy
Assistant Secretary for Military Application and Stockpile Support.
Relevant Management and Operating contractors and the nuclear design and
engineering laboratories will be integral to the implementation of this
task.

B. Commitment 6.2

The Albuquerque Operations Office shall review and revise, if necessary,
the current weapon dismantlement schedule. This prioritized schedule will
then be used to support implementation of the final information gathering
process that will maximize use of identified personnel while they are
readily available. Safety will remain the primary consideration for
developing schedule priprities.

* Deliverable:

* Due Date:

3. Status:

Dismantlement schedule for all weapon systems that
depicts when the First Dismantlement Unit is
planned for the retired systems and when the 0&1
review is planned for the enduring systems.

September 1994

The deliverable for this Commitment is a dismantlement schedule that
depicts the First Dismantlement Unit (FDU) date for the retired systems
and the Disassembly and Inspection (D&I) review date for the enduring
systems. This schedu1e is attached for reference. Additionally, DOE
Headquarters tasked Albuquerque Operations Office in the attached
memorandum to provide information on how safety and maximized use of
identified personnel were factored into setting dismantlement schedule
priorities. The information requested should be available by the end of
January 1995 and will be forwarded to the DNFSB.
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United States Government

UE: December 22. 1994
.YTO

ATTN OF; DP-24:Milphelr:3-3085
"

.Department of Energy

SUBJECT: DEPARTMENT OF ENERGY IMPLEMENTATION PLAN COMMITMENT 6.2 FoR
DEFENSE NUCLEAR FACILITIES SAFETY BOARD RECOMMENDATION 93-e

1'0; '. r' "
Manager, Albuquerque Operations Office .

On August 2, 1994, the Defense Nuclear Facilitles Safety Board (DNFSB) accepted '
the Department of Energy Implementation Plan which was prepared In response to
the subject Recommendation. Tasks 1 through 5 ~escribe a process where critical
and' unique skirts ,and knowledge are to be captured and documented from persOMel
Involved In weapon dismantlement, modification, assembty, and testing. Task 6,
specifies requirements for the weapon dismantlement schedule. ,SpeclficaJly,
Commitment 6.2 of that Task requires: .

-The Albuquerque Operations Office shall revl~wand revlse.Tn'ecessary, the
current weapon dismantlement schedule. ThIs prioritized schedule will then be
used to support Implementation of the final In'ormatlon gathering process that
will maxImize use of identified personnel while they are readily available.
Safety will remain the primary consideration for developlngschedute prloritles.-

, . '

A draft schedule for all weapon systems was provided to the DNFSB slaff In
September 1994. The schedule depicted wh.en the first dismantlement unit Is. .
planned for the retired systems and when the disassembly and inspection revIew Is

,planned for the enduring systems. No description was pr~vlded, however, of the .
rationale or process by which the .schedule was developed. .' ,. '

. In order, to fully meet the ImprementatIon pran and address comments from' the
DNFSB. I am requesting the most current schedul'9 along with'documentation which ~

provides a description Of how the schedule' was deveroped. This description needs to
Include: how the prIoritization was developed; safety ~ssues which w~r~.RPJ.lsldered
(weapon or personnel related); consideration of personnel currently avanable; and .
any other Information used In deriving the schedure.

. .'.

.. .

. ,

'. '. . ."..
: . .

.::- .
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Please have your staff contact Tom Staker at .(301) 903~1~5 to cOOrdinate the '
res~. ~ , • ,',

. "

cc:
Dr. C. Tarter, Director, LLNL
Dr. S. Hecker, Director, LANL
J. Crawford, Director, SNLL

. ', .

•

".

.: ~: ...~

'.• Charle~,I. Beers,J~ ~
Rear Admiral, U.S. Navy.
Deputy AssIstant S~cretary for
Military ApplIcation aI)d
. Stockpile Support.
Defense Programs .

, ,
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I '"ited States Gov,erhme~t

.llemorandum
DAft: ler , I Jg94

~"TO r'
AnN 0': tQ:):WEB: RJL

Department of Energy

Albuquerque OperaUonl Office

lU.aCT,

TO: Martin J. Sc:hoenbauer, JP-222, IIJ

In our response to you CI1 0Dnit7nent 6.2 of the Defense ~lear Facilltie.
5atety BOarc1 (IH'SB) RsexiIUleudatia\ 93-e dated 5eptertber 26, 1994, we
in:11oated that the [Sol rwi.eWI or the OJaUty Evaluat1.cns for S\1.t'veUanc.
(~) ecJ\edule wculd be evailable by the end of 0ct:0bM' 1994. '1bAt
Ichedule is attached tothie msroralWn. please note that thi. achedule
is based an the lateet .chedule of disaalStblies and 1.n8pect.i.GlM (O&I) cd
will have to be reviled if tb;)ee schedules are affected by unplanned
maintenance aetivit1el.·

As the IcheQule 1n:1i.catel we have been conductinq and will be oontinuinq
to mnduet a <73 for each 8'dn"1nq 8toclcpile tyItS'n. 'Ibe~ lar
01apter 3.' of AL'I DeYeloprent and Produet1on Manual(~ 56XB) has
been eYOlvinq anc1 the~ that have been eatpleted to date reflect that
ewlutial. ~ .chettule also reflectl our plana to Jreet the latelt
requ!nmmts Nt forth in Olapter 3.', dated 9/23/94. .
Ql:S differ frau other C)W.ity EValuations (CEl in that atS will be .
conducted as em-line reviews only rather than cxxd1ctinq a review on a
trainer oonf~e.tianprior to the a\-liM review. DUI of the eMur'ing
et:.ockpUe &yBtsrw haw been aCXXlTpl1shed CX\ an annual basil for a nunber
of years and r:~esent8 a eattUlual PI~" 'Ibe CI'l-1.ine revieM will be
cxxnducted with a n\ltber of units at aifferent~ of cllsusarbly. 'lhi8
awroac:h will be doe'un'ented 1n the ~ Plan-<>!-Actioo u~ by.
paragr8l=il 9.4.1 am alBo in the ~ Planning DJo.mlent in~ with
paragraph 9.3.1. . ~ .......,~.-"
Please contact Jt8 at FrS 505 845-5081 or Robert J. IDpeZ at FTS
505-845-5069 if you have' any further questials regard1nq the lXE's New
Material ard stocXpile Evalua~lCt1 Program. '

Attachl\'ent

. OC .,,/0 4ttachln!nt:
S. J. Guidice, CNDP, At
D. M::lnette, WPD, AI.

20'd 00M/1'0'/300 22LvsVBS0S
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883 OCT 93
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QualifiCation Evaluation for Surveillance(QES)
Schedule (10/31/94)

REIIARKS ..
QES started and still in progress .
'to be cond\1Ct:e4 per ~P'Xanual a.apter 3.7 dab4 9/23/94'
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. .
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Weapon Dismantlement Program

First Dismantlement Unit (FDU)
Disassembly and Inspection (D &I) Revi~w

-
Weapon System FDU (Notes 1 &7) D &I Review (Notes 2 &8)

W48 November 1994 (restart) N/A,.
853 N/A October 1994 (Note 3)

W55 December 1994 (restart) N/A

W56 August 1995 N/A

857 July 1994 (restart) N/A

861 February 1995 October 1995 (Note 4)

W62 January 1996 February 1994 (Note 5)

W68 June 1994 (restart) N/A

W69 October 1996 NlA

W70 June 1994 (restart) N/A

W71 August 1994 N/A

W76 October 2000 January 1994 (Note 6)

W78 October 2003 September 1994 (Note 6)

W79 January 1995 N/A

W80 February 2004 N/A.

883 N/A October 1993

W84 N/A August 1995 (Note 4)

W87 N/A April" 1995 (Note 4)

W88 N/A December 1994' (Note 4)
-

Notes:
•

1. Reference: Program Control Document (PCD) Version 19 of September 12, 1994
2. Reference: DOE/AL WQD memorandum of October 31, 1994
3. 0 &I started and still in progress
4. Conducted per 0 &P Manual Chapter 3.7 of September 23, 1994
5. Second phase of 0 &I still to be completed
6. 0 &I compl~ted

7. A First Disassembly Unit is only performed on those systems which are
scheduled for retirement within the next 10 years.

8. A Quality Evaluation for Surveillance is performed whenever a 0 &I review
is done. A Disassembly and Inspection review is performed on enduring
stockpile weapons only.
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1. Major Task Initiative 6. That a program be developed to ensure all

applicaple safety hazard information and known experiences and knowledge
are considered when developing weapon dismantlement or modification .
procedures. Accomplishment of this task will have the added benefit of
further strengthening and formalizing the participation of design
laboratory experts .in concert with production and evaluation experts in
the safety aspects of weapons dismantlement and modification.

2. Development ofrWeapons Disassembly Procedures and laboratory Support to
Pantex

A. Responsibility

The Albuquerque Operations Office is. responsible for the implementation of
.this task, subject to the final approval and acceptance from the Deputy
Assistant Secretary for Military Application and Stockpile Supp~rt.

Relevant Management and Operating contractors and the nuclear design and
engineering laboratories will be integral to the implementation of this
task.

B. Commitment 6.3

* Due Date:..

Consistent with the intent of the Stockpile Management Plan, update and
formalize the dismantlement and modification procedure development
process. The formalized process will integrate the results of ISSKP 5
(critical safety hazard information) with all other safety hazard
information into the disassembly procedure development process. The
process will cause current dismantlement and modification procedures
(either non-enduring stockpile disassembly or enduring 0&1 procedures) to
be validated and updated. The process shall include a review of these
documents by the original design teams, SEP teams~ and original production
teams, as available, and specify how the process will be accomplished.
The process shall specify participants by expertise (including those
identified in ISSKP 3), criteria to meet the objectives, documentation to
be reviewed (including that documented by ISSKP 5, accelerated aging
analysis and SEP sample analysis reports), and the pr~cess deliverable
(final disassembly or revised 0&1 procedures). .

* Deliverable: Documented process for developing ~af~~{~~.
dismantlement and modification procedUres. The
process will be formalized by its incorporation in

. the Development and Production Manual.

October 1994

3. Status:
..

Attached i~ a revision to AL 56XB,:Deve10pment and Production Manual,
Chapter 3.7 in partial fulfillment of this requirement. In addition, an
Interagency Engineering Procedure"EP401110, "Integrated Safety Process
for Assembly and Disassembly of Nuclear Weapons", has been issued in draft
form. Recent efforts by DOE Albuquerque Operations Office to formalize
this process are also applicable to this Commitment.



i
The Albuquerqu~ Operations Office is adopting a new approach to the weapon
readine~s review process in orderto"ensure the "technical safety" of
weapon operations at the Pantex Plant. The plan is intended to integrate:

- ~ Nuclear facility standards (ONFSB 93-1),

- 55-21 process design requirements, and

- Readines& review and appraisal processes which are more rigorously
designed and documented.

The intent of this approach is to provide a "single thread" of clear
requirements for all nuclear ~eapons readiness reviews and appraisals.
OOE/AL's proposed implementation of this approach is by rewriting AL SO
.5610.10 and AL 50 5610.11.

The revised AL 50 5610.10, Nuclear Explosive and Weapon Safety Program
Requirements, will contain the following features:

- Uses the DNFSB 93-1 analysis to incorporate nuclear facility
standards as program requirements,

- Highlights key requirements in nuclear facility standards relative
to weapons safety, and

Integrates unique weapon safety standards with nuclear facility
standards.

The revised 5610.11, Nuclear Explosive and Weapon Safety Process Design
Requirements, will contain the following features:

Incorporates 55-21 process design requirements, and

Provide linkage back to program requirements described in the new
AL SO 5610.10.

As shown in the attached diagram, these procedures will provide a "single
thread" of clear requirements for all readiness reviews and "appraisals.
Beginning November 6, 1994, this program will be reviewed,b~~af.fected

agencies such as DOE Albuquerque Operations Office, DOE/Amarillo Area
Office, Mason &Hanger/Pantex, DOE Headquarters and the design
laboratories. The schedule for revision of the SO's and an implementation
plan will be provided to the Board in the next quarterly repott.
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Dev~lopment and Production Manual
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Rev. I, Dlte Title: Qapter
Change 8 9/23194 WEAPON ~SSEMBLYIDISASSEMBLY READ~S .3.7,

Contents r I

1.0 Purpose
2.0 CaDcellatioD
3.0 Scope
4.0 Applicability
5.0 Exclusions
6.0 . Definitions
7.0 AssiS\IDCC
8.0 Policy
9.0 Requiremems -
10.0 Responsibilities

1.0 PURPOSE

This chapter descn'bes Ihe Qualification EvalualioD (QE) process IDd defioes requirements for determi.ni..q
readioess to startup, restart, or continue weapon assembly/disassembly operationS at the Pamex Plant. 1bc
primary purpOse of Ihe QE process is 10 formalize desilD aleney (DA) iodepeodeDl review of tbe uchDical
safery aspecu of weapon processes and procedures.

2.0 CANCELLAnON

Nooc.

3.0 SCOPE

The scope of the Qualification Evaluation is desciibcd by the breadth IDd depth of the reqUirements in
paragrapb 9.0.

This chapter is inlended 10 complement the Nuclear Explosive and Weapon Safery. PJ:.ogams directed by
AL Supplemental Directives (SDs) 5610.10 and 5610.11. All changes 10 we1pon assembly/disassembly
operations resulting from Ibis evaluation must also be reviewed and approved a:s ~ed in AL SD
5610.11 Olapter IV. . . .
This chapter is also inteoded to complement AL SD 5480.31, ·Startup and Restan Qf AL Facilities,
Activities and Operations,· with regard to weapoJi~mbly or disassembly. In some cases, as .....arnnted
by unique cooditions, other provisions of At SD 5480.31 may also be invoked to detemUoc readioess.

This chapter is DOl inteoded to replace qualification evaluation pr~uies to produce ourJc quaJ.jry product
as de60ed in EPs 401011. 401100. 401056 IDd EPs referenced therein. . . .

~ . ..

)j·l

..
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".0 APPUCABIUTY .
This chapter appUe:s to 'all DOEIAL or,aniz.arioDs, desiro .,eades (DAs),1Dd the operatiq contractor of
the Panlex Plant. This chapter is applicable to the foUowiq siruatioas:

•

•

•

•

•

•

•

Swt-up of all lIN production. retrofit. or.cfiSlDlDtlement pro,nms;

Cyclic surveilllDCC programs u specificalJy directed by DOElAL;

Restart of a weapoD operation after an exteDded shutdowu (ODe year or IDO");

Restan followiq ch&nges iD weapon operations that i!npacted ihe safety basis (Safety AmJysis
DocumeDwion); . '

Restan followiql siguiti~modification in the operatioD IS defined iD Paragrapb 6.0;

Restan ofa weapon operation foUowin, an unplanned shutdown due to si,mfiClDt safety cooc:ems;
or

WbeD directed by DOEIAL.

5.0 EXCLUSIONS

NODe.

6.0 DEFINI110NS

OuaJification EvaluatioD (OEl: A formal. systematic, perfollIWlCe·based examination of toolin" leslers,
equipment, procedures. persoonellDd facility controls to ensure WI nuclear, weapon assembly/disassembly
operations will be performed iD a safe and predictable maDDCf.

Subsets of the QE arc:
QED
QEP
QES

Qualification Evaluation for Dismantlement
,Qualification Evaluation for Production
Qualification Eval\J2tion for Surveillance

"

·....t""r:......_..,

OuaJification Evaluation Release (OER): ADA (Sapdia National Laboratories ISNLJ. Los Alamos NatioDal
Laboratory lLANLJ, Lawreoce Uvermore National Laboratory lLLNLJ) engioccring release that issues the
results of a QE ,of Ihe process.

.
Subsets of lhe QER are:

3.7·2

QERID ..
QERlP •
QERlS •

QualiticatiOD Evaluation Release for DismantJemem
Qualification Evalualion Release for Production
Qualification Evaluation Release for SUl'Ieillanc:c
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Sicnificant SafeN Incident: Potential ioeidcDl$ dillwill cause serious injury or aboormaJ radiatiOD exposure
co personocl. iDitiati~n of any explosivc or pyrouduUc, ruphlR of a hip prCSSUR vessel. or abDOrmal
release of radiolo,;&J conwnimtioD. nis lilt Is DOC me:aDI to be aD lDCIusivc and rcasoaable jud,meat
is cxpected.

Sicnificant -Modificarion: Owlaes to fadlides."IJIICIIIS, comPODClIIS, or opcratioDS dw result ill a
sianificant iDcrease in the risk from a buard beyoDd dill previously aaaJyzed and reviewed. or si,mficam
reduction in reliability of any item (or which credil bas beea likeD for reductiOD or CODttol of • Iw.ard.

. These cwacs may ioelude introductioD ofa aew bizard. application of DeW reguJatioDS. or receipt of DCW

information iDdicating an ioercased hazard associaled willa an exiq operatioD.

Safety Basis: The combination of informatioD relaliaa 10 Ibc comroJ ofbazards of. weapon operation that
DOEIAL depends on for its cooelusion chat opcl'liioDS.CID be coDducted safely within the bciJiry (Safety
Analysis Documentation such as. bul DOC limiled 10, Ibc SAR. BIO, and CSSML

Breadth: The set of core fequiremeDtS dw wiD be cvaJuated by the QE m'icw team.,

Core Requirements: The minimum SlaDdards for opendon chat must be met &0 cnsure OperatioDS will be
performed in • safe and predictable mlDacr.

»mm: The aetioDS oecessary 10 evaluate ID appUcablc core requircmca.

Graded Approach: All core requirements mUst be cvaJuated alaiDStabc minimum criteria specified herein.
Depth may be varied for the specific operatioD beiDa evaluated. bowever. il must be ICChnically justified
in the QE pWmina documeat. .

On·Line Review: AI! evaluatiOD o( thc War Reserve (WR) Duclear weapon. its major assemblies. or
compoDCDts.

Observation: An ilem idenlified duri:JI the QE review WI. i.D the opinioD of the reviewer. is DOcewOnhy.
Observalions can be positive or DClativc IDd should be caleaol'iud IS operatio~.cprocedural. or
documentatioD. ..

1_ .....{f...;.... 'I'-,-
Findiog: An observatioo or group of observations idenlified by the QE Core Team and ranJccd IS preswt
(i.e., suspend or desisl slartVp/reswt of operatioDS immediatelypendin& further review). postswt (i.e••
contioue or stanup/resu.n operations with approved conective action plan). or enhanccmeDl (i.e.• best
o1anagemeOI practice). •

7.0 ASSISTANCE

Questions co~rnina this. chapter should be addressed &0 tl!e Director. Weapon Pr~&rams Division.
DOE/AL. " "

8.0 POUCY ...
II is the policy of DOEIAL WI nuclear weapon assembly/disassembly operatio~ require an accepllble or
conditional QER as described in Paragraphs 4.0 and 9.0.

3.7·3
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9.0 REQUIREMENTS

Weapon assemblyfdlsasscmbly rcadioess reviews sbaIJ be performed usin, the QE process. The QE is used
to verify abe rcacfiDCSS of persoDDCI. procedures. processes. lOOting. equipment. and facilities. It requires
prcplanniq. planniq. IDd determiDina readiaess.

9.1 Core Requiremcuts for EvaJuariop

The five core requiremCDlS (or evaluation are IS (oDows:

9.1.1 Procedures

Proccdwes adequately address the potential (or signifiClDl safety incidents (Sec dcfinition
. in Paraerapb 6.0). .

9.1.2 Tooling. Testers. and EQuipmCDl

TooliDl. testers. and equipment havc been adequately dcsi,Dcd relative to the potential
for sigDificaDl safcly incidcnts (sec definition in Paragraph 6.0).

9.1.3 PersoPDeI

Nuclear weapon direct operating and direct suppon persoonel are adequately traioed and
qualified to perform thc operations evaluated.

9.1.4 Ficiliry

Facilily conuols are adcQuate (or abe operations evaluated.

9.1.~ Weapon r

..

9.2

Weapon-specific b2urds are clearly undcrstood relative ~1he opc~tions evaluated.
.. -tt\~ ....

-'",

Depth of Evaluation
• .

The minimum dcpth of evaluation is dcfined as all bay and cell operations involving thc assembly
or disassembly of a Duclear weapolL' nis includes abe bay or cell procwing. packagiog aDd

. sta,in, or ncfioacdve aDd hazardous compODcnlS. It encompasses aU aspects of safc nuclear
weapon operations in Ihe bays aDd celli: ..' Nuclear Elplosi~e Safely; ..

3.7-4

• High EJplosive Safety;
•

• EtccuG-elplosive Dcvi~ (EED) Safcly and Electrosutic Disc~ge Threat Mitigation;
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• Criticality Safely;
~I

• lDdustriaJ Safely aDd H,.-;

• RadiololicaJ Protection aDd Health Pbysic:s;
. .

• Enviroomenw Proteaioa IDCI Waste Manalemem.

'9.3 Criteria IDd Review ApProacb for EnJuatiog

9.3.1 Procedures

As a minimum. procedures musa be evalUlled .,aiDsI the fOUOWlDl criteria:

• Hazards are Ipproprialely identified from all poteDtifl sources such as:

./

a)
b)
c)
d)

Ibose iDbcreDl ill Ibe orilinal dcsi,n:
Ibose iDaoduced Ibrouah ali...;
Ibose associated wich Ibe DOrmal assembly/disassembly process; IDd
those ISSOCiated wich credible deviations (e.". expected occasional
damqe of pans)•

I
r

•

.
• All appropriate layered defense phil0s0pby has been utilized relativc 10 abc

hazards ideDtificd. 'IblsmcaDS -prevention- of a siJDificant safety incident.
-deteeuoa- of aboormal conditions tlw may lead 10 the incident aDdIor
appropriate -proceed.- of personnel if the incident occurs.

., .
• Procedures ue wrineD cOm.meDSW2te with the level of training and qualification

of personnel perfoimiDI tile operations.

• HumaD factors priaciples are adequately utiJiz.ed suctt ~t procedures caD be
skillfully adhered 10. aDd simple bwna.o errors that. c:an..~.•IO a significant
safety incident have been eliminated. - .'

• .Procedures ippropriately treat potentially competiDB safety characteristics
relative 10 incident ronsequelUS. e" .• higb explosive safety ¥s. radiation safety.

The review approacb is by team observation aDd evaluation of an bay aDd cell
operations conducted by trained and qualified Pantel personoel. Thc required
DOroW process is 10 first view these operations OD a traiocr configuration
without fissile materials. uitium or main chargc higb explosives. 'This
evaJuatiOB must be followed up by an ·on-line Jcvicw- of the first ~uclear
weapon~ more dIaD oDe weapon may be evaluated. DOCument reviews and
penoDDCIIDICmm·-e CGDSidercd a supplement 10. but DOt a SUbstiNte for.
direct observatioD of Oper:UiODS. Justification for deviations from thc DOrmaJ
process must be addressed iQthc QE Planning Document.

3.7-5
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9.3.2 Toolinl. InteG. IDd EauipmCII
r' ,

As a minimum. tooliDl, laWS, aDd equipmCDI must be evaluated a,aiast cbe foUowiq
criteria:

• Siqle poim faiJureshave~n adequately minimiud or elimiDlte4.

• Appropriate cah"bntiOD. maimeuace aDd quality ISSW'IDCe pro,raIDS arc in
pIau 10 maintain lIfecy reacura. .

• The desi,n adequately considers human factors priDCiples aDd AURA radiation
exposure 10 persoDDd. ,

• The probability or Cree-fall of main char,e hiJla-aplosi...es leadina 10
deflaJration or deIODilioa has been adequately minimjud.

The review approach is cbe same u defined in Para,nph 9.3.1.

9.3.3 Personoel

As a minimum, personael arc to be evaluated against the following criteria:

• Personoel arc kDowlcd,eable of abe procedures.

• Personael adhere 10 the ptoccdures.

• Personoel aic skillful ill performiDl the procedures.

• Personoel exhibit safety lwareoess commensunte, with the hazards iovolved.

• lodividual rC$pOnsibilicies aDd reponin, relationships ire deady understood.
. ...

I .........,:ir":....

The review approach is by the same IS defined in Paragraph 9.3.1~·'

9.3.4 Facility • .'
As a minimum. the facUiEy coDUols muse be evaluated a,aiDSt the followiq criteria:

• Bay IDd cell'pR-op cbeclcs are adequate 10 confirm tbe status aDd oper2bility of
safety syscems In abe Cridcal Safety Systems Manual (CSSM)•

•.. .

•

•

, '

Conuols OD bay ani! celtudUty 'semCCl (elec:lriciJ,power. vacuum. water, etc.)'
ue approprille ror die IIr~ operation of'OOUDI. testers, aDd equipment. Safety
limits b2ve been identified wbere Ippropriarc.

Impacts of the oper2tion on the bay or cell and vice·...ersa ha...e been adeqlUtely
considered relative 10 the potential for sieoificut safety iDCidents.

J
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• 1bc Deed for • routiDc or aboormaJ eyeDl drill prolraDl for the operations
evaluated.

1bc review approach is the same as defined in ParaaBPh 9.3.1.

9.3.5 Weapoo

AI. mioimum. the weapon must be evaluated aaaillSt me faUDWin, criteria:·

• Historical weapon surveiIJa.oce data have been reviewed for safety-related
iDformation that may .crccl operations evaluated.

• IDcomiDI or outloina weapon inspection requiremelltS (e.•. ~ ndiolraphy. ec.c.)
arc adequate.

M • minimum. the historical surveillance data base 011 SNL aod UNULUlL
COIDpoDeDlS mUSE be reviewed. 'The requirements ofParalnph 9.3 apply 10 iospectioDS.

9.4 Qualification Evaluation tOE) Proem

9.4.1 OE Plan~f-Action

DOE!AL ONDP will :>repare • QE Plan-<>f-ActioD dw provides the followiq
information:

• Definition of the basic activity 10 be evaluated and lhe reason for conducting the
QE

• Definition of any prerequisites to conducting the QE.

• Definition of any nuclear explosive safety requirC1;DeDtS.
"

• Definition of any AL SD 5480.31 requirements.

..
9.4.2

• AD iDtegl'1ted scbedule for completing the' requirements•
•

DOE/AL OOM will authorize abe QE Plan-<>f-ActiOD.

Pantel ~tltemept of Readiness

'lbe PanICS PJaDl operating CODtraCIOr shall issue. from me.Plaiu Manager. Iletler of
, readioess 10 proceed with the QE to the DOE/MO'Area Manager. For the operatiollS

10 be evaluated. it must iocludc: '. :-'. . . '.

• A unification that weapons direcl arid direct Suppon personnel h2ve been
trained and qualified.

3.7·7
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•

•

•

A certification that all procedures. cooJiDa. testers. aDd equipmeDl have been
formally approved.

A ceniflcalion that the faciliry (bays aDd cells) $Ifery basis documeolation has
been reviewed IDd tha.l planned operations are within Ibe safely envelope 10

described.

A certiflcalion that aD ocher applicable EaviroDmcutal. Safety IDd Hea11b
(ES&H) IDd Waste ManagemeDl requircmcDts have been met. .

A description of the activities the operatiDi contnClOr performed 10 assure
readiDCSS to proceed. The documenlation provided 10 DOEiMO ,should
speciflcaI1y address abc provisions of PIDlC1' P1aDl STD·7301. Operatioaal
RcadiDcss Procedure. .

After review of the above documenlation. invcsbgation of any suspected sboncomin,s.
and consultation wilb the QE coguiz.aDt DOEiAL Division.1be DOEiMO Mam,er will
forward a recommendation to the DOEIAt Mana,er oD readioess 10 proceed. III
particular the DOEiMO must confirm thaI p1aDDed operations arc within the facility
$Ifery basis as defined by the safety analysis documentatioD. DOEiMO may request
assiscance from DOEIAL in making chis dcCCraUDlDoD.

9.4.3 OE Team MemberWp ,

9.4.3.1 Core Team Membership

A QE Core Twn shall be established prior to each QE. The minimum QE
Core Team consists of the following members:

• LANL or LLNL TC2D1 wder;

• SNL TC2D1 Leader, ,

• Putex Operating ConlDCtOr <ad hoc member);

• •DOEIMO <ad hoc member); aDd

• DOEIAL <ad hoc member).

"

, ..... t'I""&~ ......
-"

3.7-8

The SNL IDd LANL or L.LNL Team Leaders are responsible for teChnicaJ
judgements on components and assemblies designed and conlroJled by their
laboratory. The' DA 'Team Leaders will es~blisb DA ltchnicaJ twDS with
qualified members to fulfill the requirements of ibe QE process. The DAs arc
considered 10 be independent of the ·Pantex .opentiDl:coDlnctor with the
condition Ilul no DA Team Leader or teChnical leam member will be responsible
for reviewing what is substantially their own work product. The DAs may
utilize their own outside experts at lheir diSCrelioD.
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Tbe Pantexoperatin;' CODtractor ad-boc member to Ihc Core Team coordinates
aDd facilitateS the QE process at the p1a.Dt site IDd foJJowup ~Iosure OD fiDdiIllS.
funher explanation of DOE roles IDd responsibilitics is provided in parJirapb
10.0.

a

?4.3.2 Membership QualificatiollS.

• DA Core Team IDd lCCbDicaJ team members must be iDdepeodeDl of Ihc
Pantel operatilll COD1l2CCOr IS dc6.Ded ill 9.4.3.1. In the unusual case
where DA persooact may be pcrformioa che ICtual operations at &be

. Pantel site, the DAs will form teams indepeodeDl from those directly
responsible for the operatioDS. .

• Core Team aDd other teehDical team membe...!L.sbouJd have adequate
teChnical qualifications (kDowJedBe. cnioiDl, aDd experience) aDd be
familiar with the type of operations bein, evaluated.

9.4.4 OE Planning Qocumcot

The QE Core Team formulates aDd issues Ibe QE Pl.a.oriiaa DocumeDl prior 10 cooductiaa
the evaluation.. Minimum contents sIWJ be as follows:

• Description oflbe weapon. major assembly, or component that is &he subject of
the evaluation;

• Process descriptioD. includiD, a Oow dia,ram;

• The team members. their technical qualifications and ueas of responsibility
(abridged version, biographies included ill final rcPon);

"

• The minimum criteria aDd review approach defined" ill ~~~.P..~ 9.3;
-'.'

• Additional criteria aDd review approaches developed by the QE Core Team.. .
• Refereoce and utilize the definitions provided in Paragraph 6.{); aDd

• Schedules for the evaluation, issUance of the QER, and final repon.

The Dircctor. DOE/AL WPD or WQD authorizes Ihe QE Planning Document.

9.4.5 ~onduct of Ihe OE

9.4.5.1 FiDdiDssJObservatioas

• At the conclusion of each day's QE activities, observations s1WI be
critiqued and talcgorU.ed iodividualJy or collectivel)' b)' &he QE Core

3.7-9
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Team IDd~ iDIo ODe of Ihree cate,ories of fiDdiqs: preswt,
postsWt. or enbaneemc:a, .

• Prcswt fiDdlaplllllJ be closed prior 10 SWtUp, restart, or CODliauation
. of weapo1l·...wy'clisassembly operatioDS. Poststan fiDdia,s do DOt

have 10 be closed prior 10 1WtUp, RSCart. or cootiouaDOD. However,
corrective ICCioo plus. locludiq lCbeduJes, sbaU be wrineo aDd
Ipproved by die DAs prior 10 startup, reswt, or CODtiDuatiOlL
Fiodiqs C8lelorizecllS eahaDcemeau arc coDSidered best IDIDIgemcm
practices IDd Deed lObe evaJuated by die PaD1Cx Plant for possible
implemeowioa.

.j

9.4.5.2 Oose~ Meetiq .

Upoo complecioa oi die evaJuatioo, abe DAs-aian coadua I c1ose~l
meetiq wi... Cbc Pam.ex P1aDt MiDaaer or his desiroated aheraate,
DOE/MO, ad DOEiAL 10 discuss the QE fiodioas a.od observatioDS.
The DAs~ eben Issue I QER, which is I siJDed IDd CODttOUed
document quamaMIII abe resuJu of die evaluation.

9.4.5.3 Jssuaoce of. QER.,

A QER scarus Is ISSipeeS 10 iDcIicate abe resuJu of die evaluatioa IS follows: •

• A QER sWus CJf Acceptable is assigned wben the QE Core Team
coocun dill die crileria specified in Paragrapb 9.3. have been met and
oaly IfLer ID eoa-Uoc review· of operations 1w been completed.

• A QER stIlUS of CooditioDaJ Is assigned wben the QE Core Team
determines IbM criteria specified in Paragrapb 9.3 have been met, but
posutan fiodiaas have beeo identifiedthlt must ~ corrected in order
10 revise tbe starus 10 Acceptable. A coDditiooal QER is required 10
proceed witb ID ·on-liDc review.e • --:..~~~.

• A QER status. of Unacceptable is assigocd wben die QE Core Team
determines that die criteria specified in Paragrapb 9..3 have DOl been
adequately met (i.e., prestan fiodings exist) and that corrective action
is required .before startup, restan, or coatioualioo of operations.

• A QER. status of Expired is assigned wben die QE Core Team
determines Wt there was I failure to complete corr~tive action(s)
required by ~.Coodil~aal QER. .' . . .

. t.

A conditional or acuptable QER must sta.Dd 00 its own in identifyiog all preswt'
issues. postslMl.issues with approved corrective action plans. aod enha.ocemeD1S.
In addition. it mUSl explicidy state that -00 findings. were identified. either
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iDdividually or collectively. IIw WlJTa.Dt suspension or DOn stanup of lbc "
opcntioDS evaluated.· The status of a QER may be revised my timc eoDditiODS
WamDt such a revisiOlL All panicipatiq or,aDizations must be on discribution
for abe QER IDd its revisions.

(

9.4.5.4 Approval of Ibe QER.

1bc PAs shaJi idcmify a siaalc or,anizatioD withiD eacb DA. IDd die specific
persoDDeJ by IWDC 1Dd.tidc thaE uc authorized 10 approve QERs. 1be wcapoa
system CIIIioccriq oraanizaUODS i.D eacb DA IbaU be assipcd Ibis
rcspoDSibiliEy. Thc head of abc organi%.auon will approvc IDd sip Ebe iDitial
issue of abe QER IDd will be fCSpODSiblc for the quali ficatiODS of chc person or
persons formalJy designated 10 approve l'CYisioas. . .

9.4.5.5 YUIll Report

A QE ymaJ Rcpon shall be iSsued for each QE. 1be QE FiDal Jlcpon sba1I
iDcludc hems such u dcscripuoDS of obscrvatioDS IDd fiDdioas, ICtiODS lakca.
cbaD,e documentatiOD, lessons lcarued. IDd CDlioccriq releases. MiDOriEy
opiDiODS sbalI appcu verbadm iD abc rcpon. 1be QE FiDaJ Rcpon shall also
iDclude a comprehcnsivc hislOry of mc evaluation aDd shalJ be published u soon
U posSl'ble af1.cr abc close~t bri'cfioa at the Pmlel. P1aDt.

9.4.5.6 Cosure of FiDdioas

\\'beD presw1 or postsW1 fiDdinBs requirc comctive actions by Ihe PIDleX PlIDl
operauq conUXlOr, abe closure packages will be submitted 10 the DAs for
review IDd apprOval. 1be QER will be formally revised to documcnt closure.

10.0 RESPONSIBJUTJES
"

10.1 DOEIAL Office oftbe Managcr (OOM) - ...{~r;....-.,

10.2

The OOM authoriz.cs the QE Plan-of-ActioD aDd the startup. rcswt. or continuation of weapon
assembly/disassembly opentioDS.

DOE/AL Office of NaEioml Dcfcnse Programs (ONDP)

Thc ONDP provides ovcralJ DWlagemcnE direction of abc QE program. The ONDP prepares the
QE PIa.n-of·ActioD IDd recommcnds authorization 10 the OOM for mc SWtUp, rcstan, or
continuation of w~pon ~mbly/di~~blyopcntioas.

10.3 DOEiAL WelpoDPromms Divisiou'CWPDl

Thc WPD cnsurcs lhat mc QED or QEP process is fol1ow"~and participatcs 15 an ad hoc member
of mc Corc Team. The WPD luthOri.z.cs abc QED or QEP Planning Document and ensures a
QERlD or QERJP bas been issued prior 10 the SWTUJ!. rcswt. or conliDuation of weapon

.'
I 3.7·11
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assembly/disassembly operatioDS. Tbe WPP leU 10 easure dill abe PAs, &be Pantex Planl. IDd
various DqElAL divisions commie adcqua!e resoun:es for the day-uHSay resolution of QED IDd
QEP problems. .

JO.4 DOEIAL WeaPOns Quality pivision CWODl

The WQD ensures chae Ihe QES process is followed aod panicipalcs as ID ad bot member of the
Core Team. Tbe WQD authorizes the QES P1aJmiq DocumeDt.1Dd ensures I QERlS·1w beeD
issued prior 10 che SWtUp. rCSWt, or coDliauatioa of a swvcillauc:e disassembly IDd rebuild
assembly, 'if required. The WQD actS 10 easure dill die PAs, tbc Pam.ex Plam, IDd various
DOEiAL divisions commit adequate resources b' abe day-uHlay·rcsoJution of QES problems.

10.5 DOE!AL Nuclear Explosive Safety Division lNESPl
•

The NESD reviews the QE findings aDd recommeDded chaDacs IDd assures dw lhe requiremeau
o( AL SP 5610.11, Chapter IV are met.

10.6 Design Acencies mA)

CoDduCI QEs per tbc requirements of this chapf.er.

10.7 POE/Anwi110 Area Office (MOl

lbe MO participates as ID ad boc: member of the QE Core Team. 1be AAO Mamler complies
with the provisions of paRJTlph 9.4.1. .

10.8 Pantel PIIDI

• The operating conlractor muSt comply with Ihe requirements of chis chapter., . .
",.

• The operaliDi contractor must provide adequate suppon 10 the PAs d~~Dduelof chc
QE. -,

• . The operatiog CODlraclOr must assesS the con~tive actions required (or preswt and
postsW1 fiDdings (or root ~usellcssons Iearoed and provide a repon to DOE/AL and
DOE!AAO wilhi~ 90 days .of the cl~1 meetiDi. Ie musl also describe its course of
action with regard to recommended enhmccmeats.

• The QE process does DOt absolve the operatiDg contraclor from uhiaule responsibilily for
~ Afe DUcJeu weapon operatingpr~ aDd procedures, proteduruadhercocc, proper

IniDiDl1Dd cenifi.CltioD of operators. .•.

..

3.7·12
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1. Major Task Initiative 9. Review and upgrade, as required, programs that
preserveproceising, assembly, and disassembly capabilities at the Oak
Ridge Y-12 Plant. Accomplishment of this task will ensure consistency,
throughout the Department, in maintaining access to capabilities and
capturing the unique skills and knowledge of individuals who have been
engaged in criticar defense nuclear activities.

2. Preservation of Assembly and Disassembly Skills at Oak Ridge
r'

A. Responsibility

The Oak Ridge Operations Office is responsible for the implementation of
this task, subject to the final approval and acceptance from the Deputy
Assistant Secretary for Military Application and Stockpile Support .
.Relevant Management and Operating contractors and the national weapons
laboratories will be integral to the implementation of this task.

B. Commitment 9.1

The Y-12 Plant will review its eXisting list of critlcal functional areas
and the associated skills and knowledge requirements rel~d to
disassembly of all weapons and will document the methods used in
preparation of this listing. These will be submitted to the design
laboratories for review and for their determination of whether there are
key positions at the laboratories associated with these critical
functional areas. If so determined, these critical areas will be
incorporated into the ISSKP by the laboratories.

* Deliverable:

* Due Date:

3. Status:

Y-12 list of critical functional areas and
associated skills and knowledge requirements and
methods used in preparation of the list.

November 1994

The methodology for critical knowledge preservation at Oak Ridge Y-12
plant is attached. The list of critical functional areas 'and -associated
skills and knowledge requirements will be provided by the.eo~1Of January
1995. -.



Attachment 2 to Letter,
Bostock to Spence,
Dated: Octobe'r., 18, 1994

METHODOLOGY FOR CRITICAL KNOWLEDGE PRESERVATION
. .

AT THE OAK RIDGE Y-t2 PLANT

I. INTRODUCTION

The Defense N~~lear Facilities Safety Board (DNFSB) Recommendation 93·6 is concerned with
mitigating the loss of expertise and safe operations knowledge during the present downsizing of the Nuclear
Weapons Complex (NWC), specifically in the areas of weapons testing at the Nevada Test Site and
teardov.n/disassembly at Pantex and Y-12. Eacb affected site has been directed to work with the Department
of Energy (DOE) to come up with a coordinated plan that can be applied across the NWC as appropriate.

Approximately 90 percent ofprocess knowledge at Y·12, especially the disassembly operations and
criticality safety aspects, is already written down in the form of process development reports and process
operating procedures (see the attachment for supporting data). The objective of the present project wiU be to
capture as much as possible of the remaining 10 percent ofanecdotal, historical, diagnostic sorts of knowledge
that is held infonnally by individuals. Also, the Process Capabilities Assurance Program (PCAP), as a part
of its program, perfonned a functional analysis ofproduction operations at Y-12 which is a good overview
ofthe production cmlronmcnt that forms the backdrop ofthe present knowledge preSCiVation project. A copy
(Official Usc Only) of the PCAP study is available in an unnumbered report from W. D. Babb of the Y·12
Development Division, or from the Department of Energy, Albuquerque Opcratio.ns Office, that coordinated
the NWC PCAP project

Staff workers at Sandia National Laboratory (SNL) have developed an effective videotaping
methodology for interviewing weapons designers, testing engineers, and others with broad technical
knowledge. We strongly agree v.ith their approach for their population ofexperts. However, at Y·12, the .
expertise occurs in small, weU~efined domains, such as the details ofhow to machine a particular part, or how
to safely take apart a certain canned subassembly. There is usually only one individual for each small domain.
We propose a personal interview technique for the Y·12 environment which is a simpler variation of the SNL
methodology, one that can economically bandle most of the production-related knowledge. If technical
generalists arc encountered, then the SNL videotaping methodology will be used.

II. SELECTION OF CANDIDATES • -... .. , ..~.... ' .

At the Y·12 Plant, the PCAP task force has already done a complete f1mctioitll analysis ofY-12
operations and has produced a list ofessential facilities, .processes, and skills, including disassembly. The
existing training programs identifY people with essential skills or with a need to work with nuclear materials.
Additionally, the managers in each major ere. will be asked to put key persOnnel names with each functional
area. SkiUs associated with weapons testinl ind teardownldisassembly will be Biven first priority in order to
meet the intent of DNFSB Recommendation 93-6. Retiring or at·risk individuals will be processed first.



For other siics that Kave not done something comparable to a PCAP functional analysis, I good
technique fot selection'Qfcandidates is to take the site organization chart and work down from the Jevel of
major proc:essii1g areas. At each level, ask the managers for their most difficult and trouble-prone processes,
and ask them to name their key individuals. The appendix includes a sample questionnaire for a process area
manager. ()pc:e you have worked down to the individual shop manager level, most of the key people will be
identified. ~ you talk to the id~l\tified individuals, ask them to name other key individuals. This technique
works very well; ,any given manager or experienced technical person will instantly name three or four key,
experienced people.

r'

III. DEODING UPON A RECORDING MEDIUM

Initial experience indicates that the bulk ofthe knowledge to be covered is held in small, well-defined
pockets by separate individuals, and that these can be captured in short personal interviews. AccordingJy, the
typical recording medium will be a text file on a computer. Some cases, such as subassembly teardov.'Il, will
be recorded on videotape, with audio commentary. The SNL videotaping methodology will be used for any
broadly based technical expert.

IV. CONDUCTING INTERVIEWS

An interviewer will conduct a one-to-two-hour personal interview with the subject expert. In some
cases, a peer ofthe subject expert may a1sq be invited (taking a cue from the SNL vidcotaping methodology):
Briefhand notes will be taken by the interviewer,just enough to allow memory recall and reconstruction of
the conversation. If the subject expert has key knowledge in more than one domain, for example, several

, different key processes, then a separate interview should be done for each domain.

The interview process is pivotal to success in the project Good interpersonal techniques must be
used. Remember that we are dealing with skilled individuals who may feel threatened by downsizing. One
must elicit information in a concerned, interactive, conversational way. Ifwe are too aloof, interrogative, and
demanding, then nothing useful will be forthcoming. On the other hand, an accomplished person is eager to
tell his or her story, and absolutely lights up while doing so, if approached with genuine interest and
appreciation. In aU cases, give the interviewee all opportunity to talk.

Keeping in mind that approximately 90 percent of the most significant process and criticality safety
knowledg~ is already written down in formal reports and operating pr0ce4urc~, &he- interviewer will
concentrate upon those items of knowledge and experience that are outside ~d ~~.P..9d the existing
documentation. Some examples are: - .'

• Unusual/difficult nuclear safety issues

• Unusual/difficult work with toxic, hazardous materials

• Work requiring great skill, precaution, insight, experience

• Exception handling ,not fully specified in procedures

• Subjective areas not covered by procedures

2.
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• Significant previous problems and how solved

., , ,

• Common ~stakes, omissions, commissions. ,
' .

• ~easons for choosing current methods

A questionnaire will be used to stimulate the subject's thinking (sec examples in the appendix), and
will be used as a loose guide only. The subject will be allowed to take the interview into areas that he/she
thinks arc important 111.interviewer merely tries to Icccp the d.isc:ussion within the general domain of interest.

The disassembly operations are and have bcco routinely videotaped as a standard operating procedure.
Written disassembl)' procedures arc available. Some representative cases otthe disassembly operations will
be commented by a subject expert as videotaping proceecls.

V. TRANSCRIBING AND VERIFICATION OF DATA

The handwritten notes from a personal interview will be used by the interviewer to reconstruct the
main content of the conversation. An ASCII text file will be constructed for each interview. The subject
expert will review, comment, correct, and supplemeDt the information in the file.-

Initial experience indicates that, for a production environment, the notes for a typical interview will
occupy only two to ten pages of text, giving succinct IDd specific details. Moreover, we estimate that only
75 individuals will nced to be interviewed, resulting in a mUlageably sized coUection of files Uld other
materials.

VI. DATA ARClDVlNG FOR ACCESSIBILITY

A first option for long-term archiving is to take the text material, which is expected to be the bulk of
all that is coUectcd, and publish it in a few hard copy reports arranged by technology areas.

For long-term preservation of the text flIes, the ASCII text format will be used. This will provide a
data format that will be the most likely to be supported by the 9ridest range offuture computer technologies
(current word processing formats have a lifetime ofonly a few years). •

. "

Keeping the interviews in separate text files will~de a means to organize-.l!Jf'S\tbjec.t (by usc of
subdirectories), to quickly access or print any interview, and to easily update any interview by means of a
simple text editor.

.
~ The Weapons Labontories have indicated that they wiD use a Mosaic User Interface with a Wide-Area
Information Server (WAlS) text scard1 module. The teXt. filcI thIt will be produced here arc compatible with
WAIS and Mosaic. We will provide a Unix workstatiOD with. Mosaicinterfac:e in a secure area of the Y-12
Planl Current computer security rules mayor may not allow NWCwide network access.
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VIII. APPENDix

A. Previously-Completed Knowledce Capture Projects

Qr. J M. Googin (recently deceased) was a chemistlmetalJurgist who came to Y-12 during its start-up
in the I940s, and who was iny<?lved in every significant plant-level technical problem since that time. Most
of the key production processes were eiiher devised outright by him. or had a major contribution from him.
He was the premiertcchnical expert on Y-12 operations. Before he died, a series ofvideotapes were made by
him in three major subiert areas: weapons physics, weapons materials, and enriched uranium processing. He
gives much historical d"ata and insights into why things were done the way they were. There are approximately
ten tapes.

Herman Butler, a long-term employee in the enriched uranium area, was brought back from retirement
on a consulting basis to record as much as possible ofhis technical expertise and experience. The information
from a series of interviews was organized by topic in a hypertext medium.

Several expert systems that have already been done on Y-12 operations that not only capture ~xpertise,

but make it available to less-trained workers:

APM (Automatically Programmed Metrology) - Given a machined part, such as a hemishell, that must
be inspected to close tolerances on the contour, APM is an expert system'1liat takes the dimensional
data, analyzes the part shape for its similarity to kno\\n cases, and produces a set of instructions on
how to inspect the part. Captured knowledge is used to decide how many points to take and in what
locations. Expert knowledge is applied in deciding how to handle unusual features of the machined
part, such as slots, grooves, and holes. The output of the program can be fed to other programs that
produce do\\n1oadable inspection machine code.

RI GS (Rolling Information Generation System) - An expert system that generates rolling mill
instructions for producing plate and part-blank stock from uranium and uranium-alloy billets. The
billet temperature, the amount of nattening per pass, the positioning of the billet on succeeding
passes, and other factors must be carefully controlled to produce a plate or blank with the desired
metallurgical properties. This is a highly specialized acti\ity in uranium operations, performed until
recently by a single planning expert (now retired). The RIGS program captures a large part ofhis
knowledge and makes it available to less-experienced planners. Additionally, metallurgical
engineering knowledge was incorporated into the program such that it is now considered more skilled
than even the subject expert. -.

t·.....~..... ' .

TOCA (Traced OraUoy Casting Advisor) - An expert system that produces i.listructions for making
Oralloy castings with uniform loadings of trace elements. It selects the material types, forms, and
amounts; specifies the furnace type and temperature profile; selects the form for pouring the billet;
and specifies the quenching and cooling conditions. This activity was previously bandled by a single
experienced engineer, using heuristic knowledge accumulated over a forty-year time period.

IITDA (Hydroforming Tool Design Advisor) - An expert system for generating instructions on how
to fabricate large (up to 32-inch diameter) metal forms and mandrels for use in hydroformiDg metal
parts operations. SelectS the forms material or alloy and its metallurs!~al preparation; specifies the
fabrication process (machining, forging, etc.); and listS the fabrication parameters (temperature
profile, quenching, etc.). This program captures the practical knowledge accumulated by relatively
few engineers over !l forty-year time period.
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MIG (Mairitenance bnportanee Generator) - AD. cxpert system for advising maintenance planners on
thc' oraer of ~orking the extensive backlog of Y-12 jobs (approximately 20,000). It incorporates
kno...ledgc or DOE and local policy, and captures the cxpertisc and best practiccs of many
individuals, both in maintenance and on the customer side. The MIG program is a formal part of the
Y-12 Conduct of Facilities Operations procedures and has bccJi used to answcr many auditors
demands (or a syste~~tic, consistently applied method for prioritizing work.

r'

",
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B. Questiol1naire (or an Area Manager

NAME:

PHONE:

WORK AREA:

What does your area do?~ I

What are the input materials, and what is the product?

Name any processes that involve unusual or demanding nuclear safety issues.

Name any processes that involve unusual or demanding safety considerations.

What are your most hazardous processes v.ith regard to toxiclhazardous materials?

Describe any near misses that your area has had in nuclear safety or health and safety categories. How were
they handled?

Name the three or four most important processes, from a plant standpoint, in your area.

Name the three or four most difficult processes in your area.

Name your three or four most knowledgeable/experienced workers.

Do you have any jobs that require great skill, precaution. insi8ht, or experience?

Are there any individuals that you cannot do without?

Ifyou had to start up a new program. who would do the planning and/or provide key input?

Think ofthe most difficult process in your area Why is it difficult? (anything - materials, scheduling, people
skills, etc.) .

.,

Name the most breakdown-prone process in your area.

TeU mea war story. What was the most difficult weapons part that you had to do in this area?

Go down the list of the processes in this area and teU me" who does the planning for each process.
Name some significant previous problems or challenges handled by your work area. .
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C. Questioonure (or .. Process Operations Expert

NAME:

PHONE:

SUPERVISOR:

What is the name ofyour process?
r'

What does your process do?

What are the input materials, and what is the product?

~s your process involve unusual or demanding nuclear saf~ty issues? Describe.

Does your process involve Unusual or demanding safety considerations? Describe.

Does your process involve toxictbazardous materials? Describe.

Describe any near misses that your process (including other workers) has had in mierear safety or health and
safety categories. How were they handled? .

Tell me a war story. Pick one where people did not know at first know how to handle the problems.

What sort of routine problems do you encounter?

What is the fix for them?

What is the most difficult problem that you have worked on?

How did you solve the problem?

Are there written procedures for the recent jobs/parts/projects that you have worked? What are their report
numbers?

Pick a difficult part/project that you have worked on. Walk me through the procedure'" 0'
I .~ ..." ""'......-"

Are there areas where you have to use judgement in ways not mentioned in the procedure?

Have you learned any unusual techniques for handling parts ofyour job? Describe.

What sort of mistakes, forgetfulness, or poor practices do you see people commonly doing?

lfyou were asked to train your replacement when you retire, what kinds ofwamings and job tips would you
give bimJher?
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D. Questionnaire for a Technical Subject Expert

NAME:

PHONE:

TECHNICAL SUBJECT(S): .

What educational degrees and other training do you have?
. r'

Give me a briefsynopsis ofyour job assignments since you were hired.

Name some other individuals who have worked in your specialty.

What special skills and personality traits does it take to work suc:cessfuUy in your subjec:t area?

Do you ha...·e technical reports that you or others ha....e done in this area?

Have you had to solve problems involving nuclear safety issues? Describe.

Have you had to solve problems involving toxic or hazardous materials? Dcscri~

Name some jobs that required your greatest skill, insight, 8114 experience. (Note to interviewer: explore each·
job.) .

Pick one ofyour tougher jobs and tell how you solved it and wby you chose the Ipproach that you used.

Have you handled work that is outside classical., "school" methods, that you bad to devise some unusual, one
of-a-kind approach? Describe.

Have you ever had people say or imply that you wouldn't be able to solve a problem, but then you actually
did? Describe.

Name some typical mistakes, omissions, commissions, or assumptions that you see others commonly making
in your subject area.

H.....e you learned any unusual techniques for handling parts of your job? Descnbe.,
",

..... ti,~.......
-,"

Ifyou were asked to train your replacement when you retire, what kinds ofwarnings and job tips would you
give himlher?
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-Letter. 80Stock to Spence

-EXISTING.RECORDS AT Y-l1 THAT PRESERVE'PROCESS KNOWLEDGE
. . AND ENSURE SAFE OPERATION:

~ concerns expressed in R.ec:ommendation 93-6 are already, to a high degree, addressed by existing
Y-12 records, policies and ~ures. The knowledge preservation project should be viewed as adding
additional value to an already".extensive prograDi. The following items arc offered in support of the above
statements:

When any new PrOcess is developed for Y-12 production, • Process Development Report is written.
Before the process is actually put on-line, it goes through a formal Test and Evaluation phase, and a
report is written. A foanal Safety Assessment is made and recorded. A Criticality Safety Assessment
study is made and recorded. A formal Process Operations Procedure is written for the process, and
a copy is kept in Plant Records. Before any worker can operate the process, they go through a formal
trainiDg prognm and are periodically tested and certified. Boundary-eontrolled Material Access
Areas prevent casual access ofuntrained personnel to nuclear materials.

Specifically for the disassembly operations, there are additional supporting factors. Historically,
wben the Weapons Laboratories designed a weapon, they also designed an assembly process and Q

disassemblyprocess at the same time. The disassembiy process is required because the stockpile of
eacb weapon is subjected to • program of statistical sampling and leaiaOwu of units for quality
evaluation and stockpile life projections. A few units eacb year ofeacb Y-12-produccd assembly
come back to Y-121Dd are disassembled. The disassembly operations~ videoUped on • sampling
basis for some programs and for all units on others. The disassembly knowledge is written down.
formal procedures are in place, people arc fOlllll1ly trained and certified, and the process continues
to be exercised.

Taken altogether, the above indicates that the essential process and criticality safety knowledge is
already recorded and is being used in training and cbily operations. What is left is anecdotal information,
philosopby, diagnostic techniques, odd insights, historical background, and the like, all of which can add some
value and insight to safety and process operations.

",
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