
The Honorable John T.
Chairman
Defense Nuclear F{jil
625 Indiana Avenue, N
Suite 700
Washington, D.C. 20004

Washington, DC 20585

December 29, 1994
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De~r Mr. Chairman:

On July 5, 1994, the Department of Energy (DOE) issued its Implementation Plan
(1P)for Defense Nuclear Facilities Safety Board (DNFSB) Recommendation 93-6.
The 1P 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 co~tments 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 dgsign.and production
agencies, the tasking letter will specify criteria for matchinc+ws~jlls and
knowletige to functional areas and the format for the report so that the
).eportswill 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, criticai
functional areas.

Commitment 6.2 (Enclosure 3) - The Albuquerque Operations Office shall review
and revise, if necessary. the current weapon dismantlement schedule. This
prioritized sfiedule 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 Safety 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 encfuring Disassembly and Inspection (D&I)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 know~edge 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,

kflEveret H. Beckner
Principal Deputy Assistant Secretary

for Defense Programs +

5 Enclosures



r’

94:695”0

Enclosure 1

.:*,-L...

-,



1.

2.

3.

r<.

‘.
,

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,
inact’ive,reserve, -and enduring stockpile’ systems). Included among the
skills and knowledge should be the ability to conduct relevant safety
analyses.

Identify Disassembly Skills and Knowledge

A. Responsibility

The Albuquerque Operations Office (DOE/AL) is responsible for the
implementationof this section, subject to approval from the Deputy
‘AssistantSecretary 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 dis~ntlement 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: List of critical functional areas.

* Due Date: August1994

Status:

Nine currently defined functional areas for assembly, disassembly,
modification, retrofit, and stockpile evaluation programs were reviewed by
Albuquerque Operations Office using an integrated review element matrix.
This matrix lists each functional area and their suppo@iflg-elements,
their criteria (DOE order or other supporting documentati~n~ ~i~~dreview

-?method (Qualification Evaluation for Dismantlement, Nuclear xplosive
Safety Study, Nuclear Explosive Risk Analysis, Operational Readiness
Review, etc.). I

,
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, and 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 submitt~d 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.
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Reviews imndl’catet’hatrevisions to this deliverable are required to
facilitate tracking 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.

Amat’rix “crosswalk” is being prepared which explicitly indicates which ‘
CSES are included In 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 between CSES and applicable CFAS. Completion of the “crosswalk”
is expected by the end of January 1995.
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8ME MODUICATION/DISASS ~LY OPZIUTIOX8
CRXTICAL ~UNCTIOMAL AREAS
. ●nd

* APFLXCABLB DOE ORDISRS

s. NUCLEAR HM@SXVl! 8UETY
rJum31A: -
DOE Order 5610.10, Nuclear Explosive and Weapon Safety

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

.

9BJE~I VE : 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, nlnerabilities, 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
minimize 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 operational risk analysis; -

. (h) Nuclear design agency input documents; and
(i) Single Integrated Input Document.

.

J

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

...*.%..

fX3JECTlVES: To comprehensively address, resolve’”and
document the following:
(a) Personnel protection for assembly/disassembly

.7X operations;
(b) Extrudable explosives operations;
(c) Bonding and grounding of equipment;
(d) Bonding of personnel;
(e) Dpop heights;
(f) Sensitivity;
(g) Deterioration.

.

.
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3. CRITICALITY 8A?ETY
CRlmOxA: ‘-
DOE Order 5480.24, Nuclear Criticality Saf~ty,,

OBJECTIV~ ;, To comprehensively address, resolve and
document the following:
(a) Mass and Geometric arrangement of fissionable “

EMteri1316;

(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
systezs.

4. lNDUSTRIM SAPETY liND HYGIENE
!2KUEUA:
DOE Order 5483.1A Occupational Safety and Health Program for

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

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.

s. RADIOLOGICAL PROTECTION and HEALTE PHYsICS
CRI’IERIli:
DOE Order 5480.11, Radiation Protection for O,ccu~ational
Workers ..# -4

~!+’%..

OBJECTIVE: To ensure that exposure of personne~ 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’de:

(a)
(b)
(c)
(d)

(e)
(f)
(9)

Limit establishment;
Routine personnel monitoring and.records;
Contaminated property cleaning;
physical controls such as confinement, ventilation~
remote handling, and shielding;
Sign, label and symbol design per ANSI requirements;
Entry control program; arid”
Internal audits. .

.
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‘ DOE Order 5400:1, Genekal Environmental Protection PrOgram
WE Order 5480.lB, Environment, Safety, and Health Program

for tho Department of Energy Operations
T >

9BJF~Tr VE: To identify mandatory environmental etandards
that are relevant to the subject activities; establish the
notification and follow-up requirements for enviro~mental
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 KANAGEXENT
QR ITERIA:
DOE Order 5400.3, Hazardous and Radioactive Mixed Waste

Proqram
DOE Order 5820.2A, Radioactive Waste Management

QBJE~: 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 m~xed wastes generated.

e. 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 .necessa~y support
~lements within its safety envelope as defined by t,hedt$:.rrentlY
aproved safety analysis report; (2) to establish andmeasure
.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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9. EXERQENCY PREPAREDNESS

CIulEBn:
DOE Order 5500J3A, Planning and preparedness for

Occupational Emergencies
DOE Order 5500.10, Emergency Readinecs Assuranco program
DOE Order ~00.lB, Emergency Management System

OWECTT VE: To ensure the emergency readiness assurance
program requirements, with respect to planning and preparedness
for operational emergencies associated with the subject operation
a“re developed and implemented.

I
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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 ability to conduct relevant safety
analyses.

2. 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 1.2

Using the list of critical functional areas developed in~ommitment 1.1,
the Albuquerque Operations Office will specify the critical functional
areas, including the ability to perform relevant safetyanalyses, 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:

b

* Due Date:

A tasking letter from the Albuquerque Operations
Office to the design agencies ad Phntex and from
DOE Headquarters to Headquarters stiif.f+,~$the
Albuquerque Operations Office to idenflfy skills
and knowledge and document the approach.

September 1994 .

3. Status:

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



.

f..
“. ,

address the’followingissues:
~.

- ‘IncludeRecommendation 93-1 CSES in a revised Commitment 1.1
deliverable,

-: Ensure that skills 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 facilitate comparison and
compilation,

- Ensure that each weapon system identified as “ret=d, inactive,
reserve, and enduring” is addressed, and

- Explain use of the “sample competency model”.

The group agreed on a list of disciplines/specialtiesand 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 knowl~dge,tl@.$upport
each of the Discipline/Specialtieswithin 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
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a DOE Executive 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.

. .
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United States Government Department of Energy

memorandum
‘ATEA(IGIq MM - ‘vTO
tuoF: DP.22

SUSJECT: DEFENSE NUCLEAR FACILIT-1 ES SAFETY BOARD (I) NFSB) RECOMMENDATION93-6,
MAINTAINING ACCESS TO NUCLEAR WEAPONS EXPERTISE

To’ RADM C. J. Beers,,l)eputyAssistant Secretary for Military Application and
Stockpile Support, DP-20

B. G. Twining, Manager, Albuquerque Operations Office

The DNFSB accepted the Department of Energy’s (DOE) Implementation Plan
(1P) 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 1P 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 Ma~ement 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.

Step 1, Commitmen~ 1.1 of Issl(p 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 conduct relevant
safety analyses, such as Nuclear Explosive Safety Studies”. Emphasis is on
the skills and knowledge necessary to identify potential hazarti’~-whether
inherent in the design or dismantlement or modification processes, or from
known or anticipated st~ckpile 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), technical Or vocational trade schools, or documented on
the job trainfng or experiences. Where appropriate, identify any critical
job positions within your organization associated with eakh 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 Octo,ber28, 1994, is appreciated.

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

/4.4-? L=%_

2 Attachments

Victor H. Reis ‘
Assistant Secretary

for Defense Programs

.
.
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Unitd States Government Department of Energy

memorandum

~mm: Defense Nuclea; Facility Safety Board
Ma inta inlng Access to Nuclear Weapons

10: W. Weinreich, M&H
R. Clough, L-125, LLNL
R! Hagengruber, MS 0463, SNL/NM
L. Salazar, ESA-1, LANL

Albuquerque

I

I

OperationsOffic9

Recommendation 93-6,
Expert ise

On July 5, 1994, the Secretary of Energy signed the DOE
Implementation Plan (1P) 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~niquely
experienced personnel. A copy of the 1P is included as
Attachment 1.

The Albuquerque Operations Office has lead field
responsibility for Integrated Safety Skills and Knowledge
(ISSKP) 1 and Task 6 in the 1P. 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 processes,<,or from
known or anticipated stockpile degradation. 1

., .:+’%.,

Based on Chapter 3.7, Qualification Evaluation Weapon
Assembly/Disassembly Safety, of the Development and Production
Manual, AL Appendix 56XB, the functional areas critic,alto
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 analyses. Skills and knowledge can be formal education
(degree or certificate), technical/vocational trade schools,
or formal, documented on the job 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 ● description of the methodol&y used
to develop your response. A Sample Competency Model and format
aro included in Attachment 3 for your guidanca.

An interim status meeting will be held ~urBday, 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, ahd 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.

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

&odd!.Qxf
Rush O. Inlov
Acting .Assistant Xana9er

for National Defense Programs

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

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

M. Schoenbauer, DP-22, HQ
R. Ferry, DP-12, HQ
G. Johnson, AAO
J. Drummond, M6H
T. Vaeth, OAK
J.. DOW, L-125, LLNL
K. Carlson, KAO
P. Longmire, MS 0560,,SNL/NM
E. Bean, L?4A0
R. Taylor, ESA-DO, IJ4NL
M. Harrison, OMD, AL
W. Garland, QTD, AL

.
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SA7E MODIYICATXON/DISASSmLY OYEMTIOM
CRITICAL FUNCTIONAL AREAS

●nd
- . APPLXCABLB DOB ORDBRS

1. NUCLEAR EXPLOSIVE SAFETY
CR ITERIA:
DOE Order %610.10, Nuclear Explosive and Weapon Safety

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

9B JECTIW: 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, mlnerabilities, 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 nuclear exploae safety, and
present a clear discussion of the pos~tive 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~t~od
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;
(9) Deterioration.

.
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30 CRITICALITY 8UETY
~:
DOE Order 54&0.24, Nuclear Criticality Safety

OBJJ?CTIV~: To comprehensively address, resolve and
document ~,hefollowing:
(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
systems.

4. INDUSTRIAL SAFETY AND HYGIENE
tRITERI~:
DOE Order 5483.1A Occupational Safety and Health Program for

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

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.

s. RADIOLOGICAL PROTECTION and HEiLTH PHYSICS
CRITERIA:
DOE Order 5480.11, Radiation Protection for Occupational
Workers .* -,-

.
OBJECTIVE: To ensure that exposure of personn@7<to ionizing

radiation associated with the subject activities is as low as
reasonably achievable (ALARA) and that established limits meet.-.
DOE Order-
.. (a)

(b)
[:!

(e)
(f)
(9)

requirements. Topics to be addressed include:
Limit establishment;
Routine personnel monitoring and records;
Contaminated property cleaning;
Physical controls such as confinement, ventilation,
remote handling, and shielding;
sign, Label and symbol design per ANSI requirements;
Entry control program;,and .

Internal audits.
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PROTECTION
CRmERxA:
DOE Order S400.1, General Environmental Protection Program
DOE Order 5480.lB, Environment, Safety, and Health Program

for *6 Departmnt of Energy Operations

!2MKUYE: To identify mandatory environmental standards
that are relevmt 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 datat radioactive materials, air emission~ and
water in compliance with applicable DOE Orders.

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

Program
DOE Order 5820.2A, Radioactive Waste Management

9BJE&TIV&: 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. 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 establisp and measure
technicql safety requirements to ensure that the syb]$~$
operations are conducted within the analyzed envelope.; 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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9. EMERGENCY PREP-EDNESS
SxlxEuA:
DOS Order 5500.3A, Planning and preparedness for

Occupational- Emergencies
DOE Order 5500.10, Emerganoy Roadin@ss Aesuran- pmgra=
DOE Order 5500.lB, Emergency Management System

r’

9BJE~I VE: 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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2.

3.

Major Task Initiative 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
proce@res. 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.

Development of~eapons 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 priorities.

* Deliverable: Dismantlement schedule for all weapon systems that
depicts when the First Dismantlement Unit is
planned for the retired systems and when the D&I
review is planned for the enduring systems.

* Due Date: September 1994

Status: * -,.
The deliverable for this Commitment is a dismantlement sche@le 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 schedtie 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 S(ates Government Department of Energy

memorandum o . -
. .,

*T “December22, 19& “”.
....

.“
.YTO “

Am’: DP-24;Mi@@k3-~, ‘, - : .. .
. . . .* .“.

.
.

.’ .
.

,.“. .

SUBJECT: DEPARTMENT OF ENkhGY IMPLEMENTATION PLAN COMMITMENT 6.2 tiR -
DEFENSE NUCLEAR FACILITIES SAFE~ BOARD RECOMfviENDATION 934 ~

. m“ . . .. .
Manager, Aib~uerqtie Operatlti” offb “

. .
. .

.-

.OnAugust 2, 1994, the Defense Nuclear Facilities Safety Board (DNFSB) accepted ,
the Department of Energy Implementation Plan which was prepared in response to
the subject Recommendation Tasks 1 through 5 @scribe a process where critical .“ -.“
and unique skiiis ,andknowled~e are to be captured and documented from personnel . “
Invofved in weapon dismantlement, modification, assembly, tid testing. Task 6,
specifies requirements for the weapon dismantlement 6Ch0dUk Specifioatly,
Commitment 6.2 of that Task requirm: . . . .’,

.,” ..-

‘The Albuquerque Operations Office shall review and revlse,~necessary, the
current wea~, dismantlementschedule, This prioritized schedule wiil then be “
used to support impiementation of the final information gathering processthat
wiii maximize use of identified perso.nnei while they are readily avaiiabie.
Safety wiii remain the primary consideration for developing schedule priorities. - ;

. ,... . .

A draft scheduie for ail weap~” sys!ems was providedto the DNFSBstaff”~ ““”
September 1994. The schedule depicted when 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 provided, however, of the “
rationale or process by which the soheduie was developed ~ - . ,: ~. “

. . ,. “.
. .

in order to fuily meet the implemeniallonplanand address comments from “the ‘ . “
DNFSB, I am requesting the most current schedulg along with “documentation whioh “ -
provides a description ~f how the schedule-was developed. This deeofition needs to “” -
inciude: how the prioritization was developed; safety Issueswhich wpre~,psidered .
(weapon or personnei related); consideration of personnel currently avallhble; and
any other information used in deriving the schedule. “ . ,...,b ... . “.. . ..,,

. \
, . .. . . .

.’ ,,. .
,.;.. ... . . . . .. . . .. ,“ . ...

..’ .“. .’.“ ,... . . .., .’.. . ..... ...”. . ..-.~t
... . . .“. .“.“. .. .
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Pleasehave yciurstaff oodaotTom Staker at .(301) 903-3165to o@rdhte the
respopse. ~ .“

.

., .. .
,,,

.. . .
.

. . . . .. . .

~~ PlsiJ’fi’j’””:“‘.’ .“””
“,

hades ~. .Beers,Jr.

(.

,

“.

... .
..

‘.?J.

.

,.” .

Dkeotor, LLNL

.
,,

.-

..

.
c
Rear A61ral, U.S. Navy. “

eputy AssistantSecretaryfor
lilitary Appfioation @ ,
StockpileSupp@ “
efense Programs

D
M

1

.

.

D,

~’. ,.
Dr. C. Tarter,

. . .
.. . .
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. .

,. . ..

.

.

. Dr. S. Heck6r, Director, IANL
J. Crawford, Dkeotor, SNLL
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‘Wed States Government Department of Energy

tfiemorandum Albuquerque Opemtlona Office
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Aathe14dleduleiniicateilwMbe=l Ccductingandwillhex
tiOsnducta@Sforaati mdurings@ckpile sy8term The 9
Chapt=r3.7of AL’sDew910glrlentd PmducticnMallUAl(~-mm
-mlv*dthem*tkk ampletedtodatemfl=tu
euolutimo Thisschedulealooreflectsour planeto met the Late9t
rquimmnta setforthin Chapter3.7,u 9/23/94.

mdiffer frauoth= w.liqm amtime (Cs)inthatwtilb
amductd as cm-linereviws onl ratherthanconducting8 reviewon a
traimexccm.figuratimprior* & on-lti review. IXISOf tbe ~~
stockpileeyEtarakm keen41axmpli8heda en annualbasis* a n-
of yearsand reprIs6entsa ~tliwal procees. ~ m-h reviewwill~
mnddti witha nun&erof unitsat di.ffemnt_ of dit3a50tily.-
agpmach willb documentedin the@ P1.ana-Actly R - .W.
pagra@ 9.4,1- aleo in the QE Planning Documn
P-w@ 9,3.1.

amedmce with
--4,-!-..

Pleasemntict m at F1’$505 845+i081 or ~ a, X.qn at H’S
505-845-5069 M ~ have any fmther queetims qardinq the IXS’a W
Materhl and StOckpMe EWaluatlm Pmpm. ,

Attxhnwmt

“cc
s,
D.

w/’o attaclnrark;
J. Qd.ske, CN3Pt
?bm?tte, WPD, AL
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Weapon Dismantlement Program

First Dismantlement Unit (FDU)
Disassembly and Inspection (D & I) Review

IieaponSystem FDU (Notes 1 & 7) D & I Review (Notes 2 & 8)

W48 November 1994 (restart) N/A
?<

B53 N/A October 1994 (Note 3)

W55 December 1994 (restart) N/A

W56 August 1995 N/A

B57 July 1994 (restart) N/A

B61 February 1995 October 1995 (Note 4)

W62 January 1996 February 1994 (Note 5)

W68 June 1994 (restart) N/A

W69 October 1996 ~A ‘

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)

N/A ~W88 Decemb~r 1994 Note 4)
-,

Notes:
,

;:
3.
4.
5.
6.
7.

8.

Reference: Program Control Document (PCD) Version 19 of September 12, 1994
Reference: DOE/AL WQD memorandum of October 31, 1994
D & I started and still in progress
Conducted per D & P Manual Chapter 3.7 of September 23, 1994
Second phase of D & I still to be completed
D & I compl~ted
A First Disassembly Unit is only performed on those systems which are
scheduled for retirement within the next 10 years.
A Quality Evaluation for Surveillance is performed whenever a D & I review
is done. A Disassembly and Inspection review is performed on enduring
stockpile weapons only.

I
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2.

..

Major Task Initiative 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-in concert with production and evaluation experts in
the safety aspects of weapons dismantlement and modification.

Development of.kleaponsDisassembly Procedures and Laboratory Support to
Pantex” ‘

A. Responsibility

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

B. Commitment 6.3

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 al1 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 D&Iprocedures) 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
analvsis and SEP samr)le anal.vsis re~orts), and the process deliverable
(fin~l disassembly or revised D&I procedures). ~

* Deliverable:

*

Documented process for developi~g sa~~{%-r
dismantlement and modification procedtrres. The
m“ocess will be formalized by its incorporation in

4

● * Due Date:

3. Status:

~he Development and Production Manual.
I .

October 1994

Attached is a revision to AL 56XB,41evelopmentand Production Manual,
Chapter 3.7 in partial fulfillment of this requirement. In addition, an
Interagency Engineering Procedure,,EP401110, “Inte rated Safety process

!for Assembly and Disassembly of/iuclearWeapons”, as been issued in draft
form. Recent efforts by DOE Albuquerque Operations Office to formalize
this process are also applicable to this Commitment.
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The Albuquerque Operations Office is adopting a new approach to the weapon
readine$s review process in order toensure the “technical safety” of
weapon

-.

operations-at the Pantex Plant. The plan is intended to integrate:

Nuclear facility standards (DNFSB 93-1),.-

SS-21 process design requirements, and

Readiness’review and ar)r)raisalmocesses 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.
DOE/AL’s proposed implementation of this approach is by rewriting AL SD
,5610.10and AL SD 5610.11.

The revised AL SD 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
to weapons

- Integrates
standards.

key requirements in nuclear facility standards relative
safety, and

unique weapon safety standards with nuclear facility

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

- Incorporates SS-21 process design requirements, and

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

As shown in the attached diagram, these procedures will provide a “single
thread” of clear requirements for all readiness reviews a~d -appraisals.
Beginning November 6, 1994, this program will be reviewed .by~tifected
agencies such as DOE Albuquerque Operations Office, DOE/Ama~illo Area
Office, Mason & Hanger/Pantex, DOE Headquarters and the design
laboratories. The schedule for revision of the SD’s and an implementation
plan will be provided to the Board in the next quarterly repoPt.
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RcsponshUhka

—
PURPOSE

ltiis chapterdcacnks he Qualification Evaluation(QE)praxs and defines requirementsfor dctcnnining
readiness to startup, restart,or continue weapon asscmblyMkassembly operations ●t theP-x Plant.lbc
ptimarypurposeoftbeQE proccs is to formalize design agency (DA) independentreview of tbetechnical
=fety aspccrs of weapon processesandproxdurca. -.

CANCELLATION .
8.

Nom. “.

SCOPE .

The ~pc of tbc Qualification Evaluation is dcsciibcd by the brcadtb ad dcptb of tbe rcqurememsin
,.

paragraph9.0.
.

‘his chapter is intended to complement tie Nuclear Explosive and weapon $af+pq?g- dir=tibY ~.
AL Supplemental Dircctivcs (SDS) S61O.10 and 5610.11. All changes to wc.lpon asscmblyhkascrnbly

operations resulting from this evaluation must also be reviewed and approved * @%cd in AL SD
5610.11 ~PM ~.

‘fhis cbap~eris also intended’to Complemcm AL.SD 5480~31,- ‘SWp and Resw Qf”AL Fxiliti=.
s Activities and Operations,’ with regard to Wcaporias$cmbly or disassembly. In some cases, as warranted

by unique conditions, otbcr provisions of U SD5480.31 may also be invoked to dctcrminc rdiocs.
-.

his chapter ~ not inteodcd to replace qualification evaluation prcx@~cs to produm,markquality product
as defined in EPs 401011, 401100, 401056 and EPs rcfcrenml therein.

..:
-.. .. .

. . . .“

.“.

.,
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4.0 APPLICABILITY ~
.

This chapter applf~ so h DOE/AL organizations, designagetica (DAs), and tbc operating contractorof
tbe Pantcx Plant. This chapter is ●pplicable to the following situatio~.

● start-up of all W productio~ rctrofi~ or dismantlement pro~,
. .

● Cyclic aunwihncc programsas qccifically directed by DOW*

● Restartof a weapon opcmtioo after an extended shutdown (one year or more);

● Restart following changesin wcqron operations that impacted ,dMSafety basis (safety Analysis
Documentation);

● Restan following a signibnt modification in the operation as defined in Paragraph6.~
●

● Ream ofaweapon operation foUowinganunplannedshutdown duetosignificantsafetyconcerrM
or

● When directed by DOE/AL

so EXCLUS1ONS

NOM.

6.0 DEFINITIONS . . .

.,
@alification Evaluation Klm: A formal, systematic, pcrformanu-based examination of tooling, testers,
equipment, procedures, personnel and facility controls to ensure that nuclcarwcapon asscmblyhhasscmbly
opcratiom will be pcrfotmcd in a safe and predictable manner.

-. 8 .-.
Subsets of the QE h:

.
.:+..,

QED - Qualifkation Evaluation for Dismantkment
QEP -. .Qualification Evaluation for Production

,QU - Qualifi~tion Evslvation for Sumeillance ,
● . . ..

OualificatiortEvaluation Release {OERI: ADA (Stia National Labatorics [SNL], h Alamos National
bbomto~ [LANL], hwrerxz Livermore National Moratory [LLNL]) engineering rel~ thatissues the
rcsuhs of a QE of tbe pr~.

. ..,,..

Subsets of tb; QER~ t. .... .
-.

. ..
.. . .

QEWD -’ Qualification Evaluation Rekc for Dismantkmcnt
QEWP - Qualification Evaluation Rele for Prcxluction
QEWS - Qulifhtion Evaluation Release for Sunmilla.wc ..

3.7-2
c
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7.0

8.0

. .

.- .“.

,“

I

$izniticant Safetv Incidenv Potential incidentstbatwillauscseriousinjuryor abnormalradiationexpsurc
to personnel, initiation of any explosive or pymuchnic,ruptureof 8 highpressure vcscl, or abnormal
reksc of radiologi&l contamination This list is smxmeantto be aIl inclusiveandreasonablejudgment
is expcaed.

.
~miificantModification: Changes to hcilhi~ systems, componcma, or operations that result in a
significant incrc=c in the ri~ fmm a bawd beyond that previouslyanal- andrticwcd, or significant
reductionin reliabilityof any item for whi~ cr+t has bocn taken fbr reduction or control of 8 hard.

‘ TbCSCchang~ may include introduction of a new hard, qplication of new regulations, or meipt of new
information indicating an incrd hazard associated with an existing operation.

~ TIIecombination of information relating to tbc controlof haxardsof a wapon operation thaI “
DOUAL depends on for its conclusion that opemdosts can be anductcd safely within the 6cility (safety
Analysis Documentation such as, but oot limited to, tbc SAR, BIO, ad CSSM~

Ikz#h: ~C = of wc rwi-- ~ ~ ~ ~u~ by ~ QE~CW-

f%re Rcouircmenu: TM minimum standards fm opmtion that must be met to ensure operations will be
performed in a safe and predictable rnamncr.

~ ~e actiom swxsray to evaluate8n 8pplicablecorercquirancm.

Graded Armroach: All core requirements must be cvduatcd aga.isutthe minimum criteriaspecified herein,
Depti maybe varied for the specific operation being evaluated, however, it must be technically justified
in the QE pbning document.

On-Line Reviw A cvahation of the War Rcscm (WR) nuclear weapon, its major assemblies, or
components.

Obsmarion: An item identified duriag the QE review that, in the opinion of fbe reviewer, is noteworthy.
Obsemations can be positive or negative and should be categorized as o.~ratiorql, procedural, or
documentation. ,-.;4,%..

F%ding: An obscwation or group of Obscmations identified by & QE CoreTeam and ranked as prcstart
(i.e.. suspend or desist startyplrestart of opcmtions hnmdiately pending further review),poststaR(i.e.,
continue or starrup/restartoperations with approved comcctive action plan),or enhancement (i.e., best
managementpractice).

●

ASSISTANCE
.

Questions an@ng this chapter should be addressed to tly Ducctor, Wupon Programs Divisio& ‘~
DOE./AL . .

.,
. ..

POLICY .
. ●..

It is the policy of DOE/AL that nuclear weapon asscmblyldisasscmbly opcratio~ rquirc an aoxptabk or
conditional QER as descnbcd in Paragraphs 4.0 and 9.0.

3.7-3
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9.0 REQUIREMENTS

WeaponasscmblytisassanblyreadinessreviewsshallbeperformedusingtheQEprocess.TheQEisused
toverifyfhercadincmofpersonnel,procedures,p~, tooling,quipment,andfacilities.h requires
preplanning,planning,anddeterminingrcadkss

9.1 @m Rcauircmentsfor Evaluation

lhc five core rquircmmtafor evaluationarcx fokwm - “

9.1.1

9.1.2

9.1.3

9.1.4

9.1.5

Pnxahm adquatcly addrcs the pot@aI for significant safety incidents (XXdefinition
in Paragraph6.0).

3’00lk. Testcrs. andEauimrmt

Tooling. uswrs, and equipment have been adquately designed relative to the potential
for significant safety Wldents (see definition in Paragraph6.0).

ESE!X!@

Nuclear weapon direct operating and direct support personnel arc ●dquately trainedand
qualified to pdorm the operations evaluated.

Ed!&

Facility controls are adequate for the operations evaluated. ,

Weaxm t

.

Weapon-~i6cIuu2udsticclearlyunderstoodrehtiveilk ~Atiorscvduaud..6+?*”

9.2 I)emhof Evaluation
8

Tlwminimumdepbofe@uationk definedasallbayandcelloperationsinvoivbgtheassembly
ordisassemblyofanucl- w=pon. Tldsincludes the bay or cell processing, packagiog and

. naging of radioactive and hazdous comp6ncnr5. It encompasses all aspects of safe nuclear
weaponoperationsin the bays andcellsl . .

. . . .
.e - !Wlcar ExplosiveSafe~,.. - “ . ~e,” j

● High “EaplosivcSafe~, .-.
● ‘.

● Elcctro-cxplodvc Deviu(EED)Safety and Electrostatic Discharge Threat Mitiga60~

.,

3.74
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.
● criticalitysaf~,

● Radiologicd Protccdon and Health Physics;
.

● Environmental Protcaion and WA Manxgcrnent,

. .

‘ 9.3 @IeriaandRcvh ADDwb for Eval_ ●

9.3.1 l%xed~

As a minimum,proceduresmust be mhatcd against * followingcritcti:

● Haztrds arc appropriately identified fmm all potenti~murccs such as:

8)
b)
c)
d)

● An

hose idwscnt in the original dcsigix
thoseintroduced through aging
those associatedwith the notmal =cmblyMkasscmbly PKKCSXand

haar-&identificd~‘lMs means ‘prevention- of a significant safety kidcnt,
‘detection’ of abnormal conditionsti may lead to the khknt andlor
●ppropriate “protcctic# of personnel if the incident ~. . .

. . ..
● Proceduresare wrinctt c6umensunm with the level of training and quali!ixtion

of personnel pcfiorming the operations.

● Humanfktora @Ci@K arc adequately Udti ~~Ch that prOCCdLKCScan be
skillfully adhered to. and simple human errors that ~J@zrto ● significant
safety incident have been dimimtcd.

● Produrcs ippropriatdy tkitt potentially competing safety characteristics
relative to incidenlconscquc-, e.g., high explosive safety W. radiationsafety.

. . . .

‘fhe rcvkwapproachisby”- observationandevaluation of all bay and all
operations conducted by trainedml qualified PanExpersonnel.?hcrequired
normalprocess is to first view tkc operations on a tmincr co@uration
without fissik materials, tritium or tin charge high explosives. ~s
evaluation must * {o!~owcd up by an ‘on-ti xevicw” of the first riUCl*
weapon, more than ooc weapon may be evaluated. Dbcument reviews ~ “”
pcrsonrtd itttd@ws arc considered 8 supplement to, but not a substitute for,
directobsctvationof operations. Mification for deviations from the oormd
process must be addressed io the QE Planning Document.

..

.‘. . . 3.7-5.
,: ...,-
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9.3.2 T~ lin~. Twem.andEoUis

~’8minimum,tooling,wsum,andequipmentmustbeevaluatedagainst the following “
Critcti ‘

● Siile pointfailures’have been adequately minimizedor eliminated.

● Appropriate caliion, ruaintcrmce and quality asurmce programs am b
phu tornaimainsafety features.

● TIIedesign adequately considers human factors principles and ALARA radiation
exfmsurc to pcrsoturl. ,

● llK probability of ticc-fhll of main charge high+xplosivcs leading to
ddlagration or dctonatioa has ban adquateiy “ “ “ -xi.

‘I& rcviw ●pproach is the same as defined in Paragmph9.3.1.

9.3.3personnel “ -
,

A ● minimum,~rsonncl are to be evaluatedagainstthe foIlowingcriterk

● Personnel areknowledgeableoftheprocedures. .

● PcrsonrIcladhereto * piocekes.
. .

● Perxmncl b skNlful in performing the protxdurca. -

● Personnel exhibit safety awareness commensurate.with the hwrds involved.

● Individual responsibilities and re~rting relationships ~ clcirly understood.
.2*,%.,

The review approach is by the same as defined in Paragraph9.3.1. “

9.3.4 Facility , .,
. .

A a minimum,the kciity amok must be evaluated against the following criteria:

● Bay and cell”prc~ ~ we adequate to confirm the status and opcmbilhy of
safety sysums in tbc CAM Safq SystemsManual(CSSM). ..

. . .
● Controls on bay ant &_WilSty ‘~”~ (elatri&,*cr, vacttti, ‘water,etc.)”

are appropriate fa 08 Safeoperation of tooting, tcstets, and quipment. Safety
Sits have been identified where appropriate.

‘)
● Xmpactsof the operation on the bay or cdl andvice-versahavebeenadequauly

.-.

consideredrelative10thepotentialfor &gnificant safety iocidenrs.

. .

3.74
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● The need for a routine or abnormal cyent drill program for the opcrxtions
Wxluxtcd.,/ .

lltc review xpproach is the sxmc xs defkd in Paragtxpb9.3.1.

9.3.S -a

As a minimum, the weapon must be evaluated against the folluwing critcrk”

● Hktoncal w=pon sumcillaocc data have been reviewed for safety-related
information that may affect operations evaluated.

● Irroming or outgoing weapon inspection rcquircmetm (e.g.: rxdiogmphy, etc.)
UC dcquatc. .—

As ● minimum,the historicalsurve”tixmcdatabase on SNL and XANULLNL
componentsmust Ix rcvbvcd. The rcquircmctttsofParagraph9.3xpplytohspccdons.

9.4 QualificaO“onEvxIuation (OE) P-

9.4.1 QE Plan*f-Action

DO~AL ONDP will prepare ● QE PlanOf-Actkr that provides the following
irtformatiw

● Dc6nition of the hic activiry to be evaluated and the rciuoa for conducting the
QE

● Definition of any prerequisites to conducting the QE.

● Definition of any nuclear explosive safety rcquir~cnts. -, ..
.

● Definition of xny AL SD 5480.31 r~uirements. ‘ ‘:*’’*-’

● An, integrated scbcdulc for completing tic’ rquircmetits.
*

DOE/AL 00M will ●uthorizetheQE Plan*f-Action.
● . .

9.4.2 ~antcx Statement of Rcadincsf “

m PUWX PM operating wnmw W i-. @XD~~.PltiM~iw. 8 lcw Of .
- mulincss to proceedwith the QE to the DOE/MO Area bfz~gcr. For the opcra~ons

to be cvxluxtcd, it must include:
.

● A certification that weapons direct ~ direct fippcm personnel have been
trained and qualified.

3.7-7 “

..
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9.4.3

.

.-

● A ccrdfication that all procedures, sooling, testers, and @pmCM have been
formally approved.

?’

● A ccrtifitition that tbc fadiry (bays and cells) safety bxis documentationhas
been reviewedand ti plti opcmtions am witin tbc safety envelope m
dcscritd.

● A certification that alI other applicable Environmental.Safety and lkl~
(ES&H)andWUU Managementreq “uuemcnu bavc been ma

● A description of the activities the operating contractor pcflormcd to assure
readiness to proud. The documentation provided to DOEIAAO should
specifically address tk provisions of Pantex Plant ~-7301, Opcrationid
ReadinessPmcdurc. . “

After review of tbe above documentation, investigation of any suspcad aboncomings,
and consultation whb tie QE cognizanr DOE/AL Division, tbc DOWMO Managerwill
foward a recommendationto tbe DCWAL Manageron readiness to proceed. In
particularthe DOHAAO must umfirrnthat planned operations arc within tbc Wty
safay basis as defined by the safetyanalysisdocumcnrarion.DOWAAOmay request
assistancefromDOE/ALin makingthis dcterminadom

QE TurnMcmbcrshiR

9.4.3.1 CbreT- Mcmbctip

A QE Core Team shall be cstabIishcd prior to each QE. TM minimum QE
Core Team consists of the following members:

●

●

●

IANL or LLNLTeamLadcc --

.* .,.
SNLTeamkder .

., ..-*%.

PantcxOperatingCbntnctir(adhocmcuk); .”

●‘DOE/MO (ad hoc rn&hcr); and .

. DOWAL (adhocmember).

TheSNL andLANL orILNL Teambadersareresponsibleforudmkd
judgemcmsbncompncntsWd asscmblksdesigned ad controlledby this
laboratory. TIE’DA “Team I-den will estab~sb DA tedmkal teams W*
qualifiedmembers to fuliill tbe rcquiremeritsof tbc QE prows. l%eDA m
considered 10 be independentof tbe .Pantcx.opcrating.-wntmctor with the
condition W( no DA Team hadcr or&b”d teammember will be responsible
for reviewing what is substantially their own work product. Tbe DA my -‘

utilize tbcir own outside expc~ at theh diwretiom
..’

.
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- Pantcx opemtin~ contmctor ad-hoc mcmbx to the CXXCTeam coordinates
and facilitates the QE process M the plant site and followup closure on findings.,*
Further explanation of DOE roles arid rcsponsibMks is provided h paragraph
10.0.

9.4.3.2 Mctn&tiP CWificadons.

● DA CoreTeamandtechnicalteammembersmustbehdcpcndcntof&
PanuxoperatingmntmctorasMind in9.4.3.1. In the unusual case
wbcrc DA ~rsonncl Illay be @Olllli~ tk Mud O~~tiOOS U the

Pantcx site, the D* will formtcarnsindcpknt ho thosedirectly
rcsponsibkfor the operations.

● @rc Tcxmandother MmkaI tam mcmk~sbould have adquxte
tcchnkd qualifications (knowledge, training, 8nd experience) and be
familiar with the type of opcmtions being evaluated.

9.4.4 OE Phntu
.

“nstDocu.nmt . .

The QE brc Tmm fonmdates and issues tbc QE PlaIu@ Docurnkntprior to conducting
the evaluation. Minimum contents +dl be as fo~-

● Description of the wcxpon, major ~mbly, or conqwncnt that is the subject of
the cvahatiou

● ✎ Processdcwiption, including a flow diagm, ”’

● The tmrn members, their technical qualifications and areas of responsibility
(abridged version, biographies inchhl in final rc@rt);

.*. ,-
● lhe minimum critcti ad review approach dc-”in P~-~a~ 9.3;

.,

● Additionalcriteria and reviewapproachesdeveloped by the QE Core Team.

● R~fcrence and util.~ the definitions provided in Paragraph6.(); and

● Schedules for the evaluation, k-e of the QER,andfinalrcpon.

TheDirector, DOEfAL WPD or WQD authork the QE Planning Document.

9.4.s -

:

Conduct of the OE

9.4.S.1 Findings/Observations

. .
. ..’. . .

..” . . .
. . . .

● At the conclusion of each day’s QE activities, obsctva(ions sh.dl be
critiqued and calcgorkd individually or collectively by the QE Core

3.7-9
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9.4.S.2

9.4.5.3

I

T- and rqdcedinto om of due cakgoncs of findi~ pr~,
~or~

PrcsUn findings shallbe closedprior to startup, sman, of continuation
of W- asaanblykkaswsnbly OpCrStiOtlS. Poswan fidings do w -

Me to be cioad prior to startup, restart, or continuation. However,
Corrccdva * pia4 including Scbcdldcs, shall be written and
approved by die DAs prior to startup, restart, or continuation.
FM@ ategosiud as mbancmcnis arc mnsidcrcd bestmanagement
practices ad - m be cvahatcd by the Pantcx Plant for possible
implcrnenfatioa

1
Cheat Mccdng

Upon completionof the evaluation,theD*= c.onha a closcuu
mcedng whb tk Panux Plant Miinager or his designated altcruste,
DoE/MO, and ~E/AL to discussthe QE filMfiSi& ad ObSCfV~tiOOS.

Tbc DAsat@then iaswa QER, whichis asigncdandcontrdkd “
document summmxi“ ng the results of the evaluation,

kuaoccofa QER, “ .

A QER statusisasai@ m indiatctheresultsofM CVdUXtiOO as follows: “ .

●

●

✎ ✎

●

I

.

A QER m of Awptable is assigned wbcn the Q. CkmcTam
concurs that ti criteria specified in Pangrapb 9.3. have been met and
only after an %o-iine review’ of opcmtionshas been ampletal.

A QER status of Conditional& assignedwbcntheQ. tireTam
dcurmincathatcsiuriaspecifiedinParagraph9.3havebeenmet,but
posts=findingshavebeenidentified@t must ~ axrcctcd in order
to revise the statusto A~table. A conditional QER is required to
pnxcedwhhan ‘on-linereview.’ .-?%..

,
A QER statusof Unacceptabkis assignedwhentheQE Gxc Tam
dcwrmincsthatthectiuriaspecifiedinParagraph9,3h.avcnotbn
●dequately met (i.e., prcsrartfindings exist) and that ax-restive action
is required before startup, rcstatt, or continuation of operations.

A QER statusofExpiredisass;gncdwhentheQE CoreTeam
determinesthatrhcrcwasa fiilurecocpmpkucorwtive don(s)

m@edbydqbidh”wnaiQE~. . . . “
4.” ..”, .

.,
.’t. . .

.’ -.

A conditional or acceptableQER mum~ onitsown in identifying aIlprcstart” .
. issues, poststmlissueswithapproved corrective action plans, andenhancements.

In addition, it hmst explicitly state tit ‘no findings were identified, either .

,.
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9.4.s.4

. .

9.4.5.5

(
9.4.5.6

10.0 RESPONSIBHJTJES

10.1

. 10.3

4
i

htdividuallyor collectively, that ~ auspcnsionor non startupof tbc
qmations cvahtatcd.-~ statusOf● QER my be revised XIlytime COditiOOS
warrant* a rcvisiom All puticipating organixxtiom must be on distribution
fix the QER and its revisions.

Approval of dtc QER e

lltc DAs shall idcrtdfy8 single orgtitioxt withim* DA, andtbcspccik
personnelby we ti title tit are8UtbOfiXd to ~pKWC QERs. ?h$ W-
system enginedng orgtitioru io acb DA dtaIlk assignedthis
responsibility. Tbe head of tbe organhion will ●pproveandsign tbc initisl
issue of tbcQERandwill bc responsiblefor he qualifhtions of thepersonor
pcrsotMfomally designatedto approverevisions.

. .

FinalReport “ ‘“

AQEF~Rcport sballbc isswdforcacbQE. -QEFitMII@mrtshaU
include itans such 8s dcscdptions of obsmations and findings, actions tak~
clmge documenrxtion, lessons kmcd, and cnghccting relx. Mhmnty
opinions sbdl appear verbatim in tbe report. The QE Fiml Report shall also
include a comprcbensiveItistoty of the evaluation and sIM be publisbedxs soon
as posiie stir tbe close-t briefing at tbc Pantex PlamL

a-of fititw

WbcnprestartorposwanfindingsrquirecorrectiveactionsbytbcPantcxPlant
opcratiqgcontmctor,tieclosurepackageswiUbesubmittedtotheDk for
reviewandapproval.IlxQER WW be formallyrevisedto documentclowe.

. .

.* .,-
.

JXX/AL Office of the Ma.nmr (OOhf) ., --<,%.
. .

~e 00M autbo~ the QEPlan*f-Action ad tbc startup, restart, or continuation of weapon
asscmblyldisasscmb)y operations. . . . .

.

DOEIALOfficeofNationxlDefense Promarns (ONDP~

‘l%eONDP provides overall mnagcment direction of tbe QEprogrxm. ‘I%cONDP preparestbc
QE P1an*f-Action and recommends autbotition to tbc 00M for tbe stxrtup, rcsti, aa
continuation of wcapn assembly/di~.mbly opmtioqs. . . .. . .. .
Pow tiD)

-...
.AL WeanonPromarns Division

. .

. . .:

Tbe WPD ensures thattbcQEDor QEPprocess is follow.~ andparticipates as xn ad bw member .”
of the CoreTeam. ‘l?KWPDautborixes tbc QED or QEPPlanning Document and mums ●

QER/D or QEWP IUMtin issuc4 prior to UK SWUp, rem, or continuation of weapon
. .

. .. . . .
/ .“ 3.7”11
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ascmblyhhsscrnbly ~mtiOtls. - WPD = to ~ that the DA, tbc hntex Plant, and
various DQE/AL divisions COtntniadcqusc ~ for ritedsy-todsy resolution of QED and
QEP p-

10.4 POEIALWuDOnsOusIh DivisionfV?OD\

TbcWQD ensures that tbe QES processis f&wcd andpanicipatcsas xn ad k memberof tbc
~ Tam. TheWQD aucboti tbc QES Platming Document and ensures a QERN bat been
issued prior to tbc stxrtup, rcstxrt, or contimtstion of a suwilhncc disasscrnbly and scbuild
xsscmbly, “if rcquirod. ‘f%c WQD acts to ensure dtat tbc DAs, tbc Pxntex Plant, and various
DOHAL divisioas COtnmit8dcquxtc msoumes for die day-todsy rcdution of QES pKObkJls.

10.s
v

10.6

10.7

10.8

. 3.7-12

.

JXIE/AL Nuclear Exdosive Safew Division fNESD]

l%c NE5D rcvkvs tbe QE findings and recommendedcbangcs and xssurcs that tbe rcquirctnents
of AL SDS61O.11,Cbspter IV are ma

.-
PK itln Amtcies fD~

Conduct QEs per tbc rcquircnxnts of this chapter.
.-

PoE/h”llo AreaOffice (MO]

llie AAO parricipstesas xn ad boc member of tbc QE Cote Team. ‘fbc AAO Mxnxgercomplies
with tbe provisions of patagrapb 9.4.2.

Pwttex Plsn!

●

●

●

●

The operating contractor mti ~ply with tbe rquircmen~ of *S cbaptcq
. . ‘

lhe opcrstingcontnctor must provide sdquste supportto tbe”DA d~~nduct of the
QE. . .

Tbc opcrati~ cotmactor must xsscsi fbc axrc+ xctions required for prcstxxt snd
ptx%stanfindings for root txuscflcssons learned @ provide a repro to DOIZIALand
DOE/AAO witbiq 90 &ays-of tbc clos@ut meeting. It must also dcwibc its course of . .
action with regard to rccommeodcd enhancements.

‘171cQEprmss does not absolve tbe opctating contractorfrom ultimate responsibility for
safe nuclar weapon opcrstiog pr~ and procedures, prowdui-al ,adhcrencc, proper “.
mining snd certification of operators. ‘“, . . ..

.. .
.

. .

.
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Major Task Initiative 9. Review and upgrade, as required, programs that
preserve processing, 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
captubing the unique skills and knowledge of individuals who have been
engaged in critical-defense nuclear activities.

Preservation of Assembly and Disassembly Skills at Oak Ridge

A. Responsibil{~y

The Oak Ridge Operations Office is responsible for the implementationof
this task, subject to the final approval and acceptance from the Deputy
Assistant Secretary for Military Application and Stockpile Support.
,RelevantManagement 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 critical functional areas
and the associated skills and knowledge requirements rela.t.edto
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: Y-12 list of critical functional areas and
associated skills and knowledge requirements and
methods used in preparation of the list.

* Due Date: November 1994

Status:

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.en-$af January
1995.



Attachment 2 to Letter,
Bostock to Spcncc, . .
Dated: October., 18, 1994

METHODOLOGY FOR CRITICAL KNOWLEDGE PRESERVATION

AT THE ‘OAKlUDCE Y-12 PLANT

L lNTRODUCHON -

The Defense N@car Facilities Saf~ Board (DNFSB) Recommendation 93-6 is conccmedwith
mitigatingthelossofcxpdscand safe operationsknowledge during thepresentdownsizing of the Nuclear
Weapons Complex (NWC), specifically in the areas of weapons testing at the Nevada Test Site and ~
tcardowMimsscmbly atPantexandY-12. Eachafkcted site has been directedto work with the Department
of Energy (DOE)tocome up with a coordinatedplanthatcan be applied across the NWC as appropriate.

Approximately90 percentof process knowledge at Y-12, especially the disassembly operationsand
criticality safety aspects, is alreadywritten down in the form of process development reportsand process
operatingprocedures(see theattachmentfor supportingdata). The objective of the present projectwill be to
captureas muchaspossibleof theremaining10percentof arwdotal, historical,diagnostic sorts of knowledge
that is held informallyby individuals. Also, the ProcessCapabilities AssuranceProgram(PCAP),as apart
of its program,performeda functional analysis of productionoperationsat Y-12~tich is a good ovemicw
of theproductionemironmcntthatf-the backdropof thepresentknowledge preservationproject. A copy
(O~cia.1 Use Only) of the PCAPstudy is availablein m unnumberedreporthorn W. D. Babb of the Y-12
Development Divisioq or fromthe Departmentof Energy,AlbuquerqueOperationsOflice, thatcoordinated
the NWC PCAPproject

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. Westrongly agreewith their approachfor their population of cxpcrls. However, at Y-12, the .
expertiseoccursin@ wcUde6ned domains,suchas thedetailsof how to machine a particularp- orhow
to safely takeaparta certaincannedsubassembly.Ihere is usually only one individual for each small domain.
We propose a personalintctiew techniqueforthe Y-12 environmentwhich is a simpler variationof the SNL
methodology, one that can economically handle most of the production-relatedknowledge. If technical
generalists areencountered,then the SNL videotaping methodology will be used.

11. SELEC’fION OF CANDIDATES . $.
●.-

,., =$%”

At the Y-12 Plang *C PCAP task forcehas alreadydone a complete fi.mcboti a@sis of Y-12
operations and has produceda list of cqcntial f~ilities, processes, andskills, including disassembly. Tbe
existing trainingprogramsiden~ people with essential s~s or with a need to work with nuclearmaterials.
Additionally,themanagersin each majorareawill be asked to put kcy pa%md names with each fictional
arm Skills associatedfith weammstesting andtcardownhlisasscmblywill be given first priorityin orderto
meet the intent of DNFSB Rec&unenda~~ 93-6. Retiringor at-n& individuals will b-proccsscd first.

,’.

1



For othq &s that have not done something comparableto ● PCAP functional analysis, a good
technique fo~scicction-of candidates is to take the site organizationchwt and work down born the Ievel of
majorpmessihg areas.At each level, ask the managersfor theirmost difllcult and lrouble-proneprocesses, ‘
andask thcmto nametheirkcy individuals. TIMappendix includes a sample questionnaire for a process area
manager. @cc you have workeddown to the individual shop managerlevel, most of the key people will be
identiccl. As you talkto the identified individuals, ask themto nameotherkey individuals. 7Ms technique
works very well; any given manageror experienced technical personwill instantly name threeor fourkey,
experienced people.

111. DECIDING UPON A RECORDING MEDIUM

Initialexperienceindicatesthatthebulkoftheknowkdgctobecoveredisheldinsmall,wclldetincd
pocketsbyseparateindividuals,andthatthesecanbecapturedin shortpersonal interviews. Accordingly, the
typical recoding mediumwill be a text file on a computer. Some CSSCS,such as subassembly tcardomq will
be recordedon videotape, with audio commentary. ‘lb SNL videotapingmethodology will Ix used for any
broadly based technical expert.

Iv. CONDU~ING INTERVIEWS

An intemicwerwill conduct a one-to-two-hourpersonalintcwicw with the subject expert. In some
cases, a peerof thesubjectexpertmay SISQbc invited (taking a cue fromthe SNL videotaping methodology).”
Briefhand notes will be taken by the interviewer,just enough to allow memoryrecall and raxmstructionof
the conversation. If the subject expert has key knowledge in more than one domaiw for example, several

●

different key processes, then a separateinterviewshouldbedone for eachdomain.

The intemiew process is pivotal to success in the project Good interpersonaltechniquesmustbe
used.Rememberthatwe arcdealiig with skilled individuals who may f=l threatenedby downsizing. One
must elicit Mormationin a con- interactive,conversationalway. If we are too aloof, interrogative,and
demanding,thennothingusci’idwill be forthcoming. On the otherhand,m accomplished person is cagerto
tell his or her story, and absolutely lights up while doing so, if approachedwith genuine interest and
appreciation. In all cases, give the intcrvicwcc all opportunityto talk.

Keepingin mindthat approximately90 percentof tic most significant process and criticality safety
knowledge is already writtendown in formal reports and operating pro+ures, the- intmiewcr will
concentrate upon those items of knowledge and experience that are outside aqd -~~~~d the existing
documentation. Some examples arc:

- .,

●

●

●

●

●

●

Unusual/difficult nuclearsafety issues

Unusual/difiicult workwith toxic, hazardousmaterials

Work requiringgreatskill, precaution,insighg experience

Excepti& handling not Mly spccificd in procedures

Subjective areasnot wvercd by procedures

.

2
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‘ . .

●

●

●

,

Common_in&akcs,omissions, mmmissions
.

Si~ificant previous problemsandhow solved

Reasons for choosing currentmethods
. .

A questionnairewilIbeusedtostimulatethesubject’sthinkiig (SCCcxampksintheappendix),and
w-illbeusedasalooseguideonly.l’lesubjectwillbeallowedtotictheintcticwintoareasthathdshe
thinksarcimportant‘ThcintavkwcrmerelytriestoIcospthsdkcussionwithinthegeneraldomain of interest.

‘he disassembly operations arc and havebeenroudnslyvideotapedasastandardoperatingprocedure.
Written&assembly proceduresarcavailable. Some representativecases of the disassembly operations will
be conunentcd by a subject expert as videotaping proceeds.

v. TRANSCRIBING AND VERIFICATION OF DATA

The handwrittennotes horn a personal intemicw will be used by the interviewerto reconstructthe
main content of the conversation. An ASCII text file will be constiuctcd for each intemiew. The subject
expertwill review, commcng coxrccgand supplementthe informationin the file.—

Initialcxpcricncc indicates that for a productioncnvironmen~ the notes for a typical interview will
occupy only two to ten pages of tcxg giving succinct aud specific details. Moreover,we estimate thatonly
7S individuals will need to be intmvicwed, resuhing in a manageably sid collection of files and other
materials.

VI. DATA ARCHIVING FOR ACCESSIBILITY

A firstoptionforlong-termarchivingis to takethe text material,which is expectedto be the bulk of
all that is collected, and publish it in a few hardcopy tcports amangcdby technology areas.

Forlong-termpreservationof the text fdcs, the ASCII text formatwill be used. This will provide a
dataformat that will be the most likely to bc supportedby the widest range of futurecomputertechnologies
(current word processing formatshave a lifetime of only a f- years). - , .1 ~

.

Keeping the intcmicws in separatetextfdcswillproyideameanstoorgsnid$%ubjcc}(byuscof
subdircctones),toquicklyaccessorprintanyinterview,andtoeasilyupdateanyintenicwbymeansofa
simpktexteditor. *

> IINIbponsLabaa@dcshave indicated* ~ udl use aMosaicUser hitcrfac~with a Wide-Area
InformationServer(WAIS)& d module. The ti files that will bs producedherearccompatible with
WAIS andMosaic. We will provide a Unix workstationwith a Mosaic interfke in a secureareaof the Y-12
Plant. Currentcomputersecurity rules may or may not atlow NWCwide network access.

-. . . . .
0

3



L.

VIII. APPEN’il~ ‘

A Previously-Completed Knowledge Capture Projects

~. J. M. Googin(recentlydeceased)was achcmisthnetallurgistwho cameto Y-12 during its swwp

m the 1940s, andwho was involved in every significant plant-level technicalproblemsince that time. Most
of the key productionproce&cs wereciihcr devised outright by hiq or hadamajorcontributionfromhim.
HcwasthepremiertechnicalexpertonY-12operations. Before he died, a series of videotapes were madeby
himinthreemajorsubq areas:weapons physics, weapons materials, andenricheduraniumprocessing. He

igives much historical ataandinsightsintowhy thingsweredone thewaythey were. Thereareapproximately
ten tapes.

HcnmmButler,a long-termemployeein theenricheduraniumarc%was broughtback horn retirement
on a cmsuhing basis to recordas muchas possibleof his technical expertiseandexperience. The information
froma series of interviewswas organized by topic in a hypertext medium.

several expertsystemsthathavealreadybeendone on Y-12 operationsthatnot only captureexpcnisc,
but make it available to less-trainedworkers:

APM (AutomaticaUyprogrammedMetrology)- Given a rndincd pm such as a hcmishcll, thatmust
be inspectedto close toleranceson the contour,APM is an expertsystcm=at takes the dimensional
daq analyzes the partshape for its similarityto known cases, andproducesa set of instructionson
how to inspectthepart. Capturedknowledge is used to decide how manypoints to take and in what
locations. Expertknowledge is applied in deciding how to handleunusualfeaturesof the machined
pargsuch as slots, grooves, and holes. The output of the programcanbe fed to otherprogramsthat
produce downloadable inspection machinecode.

RIGS (Rolling InformationGeneration System) - An expert system that generates rolling mill
instmctions for producingplate andpart-blankstock from uraniumanduranium-alloybillets. The
billet temperature,the amount of flattening pcr pass, the positioning of the billet on succeeding
passes, and other factorsmust be carefidlycontrolled to producea plate or blank with the desired
metallurgicalproperties.Thisis a highly specialized activity in uraniumoperations,performeduntil
recently by a single planning expert(now retired). The RIGSprogramcapturesa large partof his
knowledge and makes it available to lcss+cpcricnced plimners. Additionally, metallurgical
engineeringknowledgewas inmrporatd intotheprogramsuch thatit is now considered more skilled
than even the subjectexpert *. -..

.-..+..
TOCA (TracedOndloy Casting Advisor) -An expert system thatproducesuuhructionsfor making
Oralloy castings with uniform loadings of traceelements. It selects the materialtypes, forms,and
amounts; specifies the fhrnacctype andtemperatureprofile; selects the formforpouring the bill~,
andspecificsthequenchingandcooling conditions. ‘II& activity was previouslyhandled by a single
experienced engineer,using hewistic knowledge accumulated over a forty-yeartime period.

HTDA (HydroformingTool Design Advisor) -An expcfi system forgeneratinginstructionson how
to fabricatelarge (up to 32-inch diameter)metal forms and mandrelsforuse in hydroformingmetal
partsopc;ations. Selects the forms materialor alloy and its metahr~cid preparation;specifies the
fabrication process (machining, forging, etc.); and listi the fabricationparameters(temperature
profile,qucnchmg,etc.). This programcapturesthe practicalknowledge accumulatedby relatively
few engineers over a forty-yeartime period.

4
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MIG (hiairitcnancehnportmccGenerator)- h expertsystem fw advising maintenanceplannerson
the orderof working the extensive backlog of Y-12 jobs (approximately20,000). It incorporates
knowledge of DGE and local policy, and captures the expdse and best practices of many ~
individuals,both in maintenanceandon the customerside. ‘b h41Gprogramis a formalpartof the
Y: 12 Conduct of Facilities Operations procedures and has been used to answer many auditors
demands for a systematic, consistently applied method for prioritizingwork..-

,

.
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B. Questionnaire for an Area Manager

NAME:”:’

PHONE: ,

WORKAREA:

What does your areado?,,

What arethe input materials, and what is the product?

Narncanyprocessesthatinvolveunusualordemandingnuclearsaf’ksucs.

Name anyprocessesthatinvolveunusualor demandingsafety considerations.

Whatareyour most hazardous processes with regardto toxichzardous materials?

Describe any nearmisses thatyourareahas had in nuclearsafety or health and safetycategories. How were
they handled?

Name the threeor four most importantprocesses, horn a plant standpoint in your area.

Name the threeor four most difficult processes in your area.

Name your threeor four most knowledgeablekperienced workers.

Do you have anyjobs thatrequiregreatskill, prezautio%insi& or cxpericncc?

Are thereany individuals thatyou cannot do without?

lfyouhadtostartupanewprogr~ whowoulddotheplanningand/orprovidekcyinput?

lhink of themostdifficultprocessin yourarea Why is it difficult? (anything - materials,scheduling,people
skills, etc.)

s -.
Name the most breakdown-proneprocess in your area.

.
.4 -:*,’%.

Tellmcawarstoty.Whatwasthemostdifficultweaponspartthatyouhadtodointhisarea?
o

Go downthelist of the processes in this areaand tell me’who does the planning for each process.
Name some significant previous problemsor challenges handled by yourwork area

.
.
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c. Qucstionntire for a-Process Operations Expert

NAME: ‘ :

PHONE:

SUPERVISOR: .-

What is the name of your process?
?’

What does your process do?

What arethe input materials,andwhat is the product?

-s your process invohm unusual or demandingnuclearsafety issues? Describe.

Does your process involve tinusualor demandingsafety considerations? Describe.

Does your process involve toxichzardous materials? Describe.

&scribe any nearmisses thatyour process (includingother workers) has had in nuicar safety or health and
safety categories. How weretheyhandled?

Tell mea warstory. Pickone where people did not know at firstknow how to handle the problems.

What sort of routineproblemsdo you encounter?

What is the fix for them?

What is the most difficuh problemthatyou have workedon?

How did you solve the problem?

Are there writtenproceduresfor the recentjobs/parts/projectsthat you have worked? What aretheirreport
numbers?

Pick a difficult part/projectthatyou have workedon. Walkme throughthe pro?xxi~e~’:%w,

Arc there areaswhereyou have to use judgementin ways not mentioned in the procedure?

Have you learnedany unusual te&@cs forhandlingpartsofyourjob?Describe.‘
●

What sort of mistakes, forgetfulness, or poorpracticesdo you see people commonly doing?

If you wereaskedto trainyour replacementwhenyouretire,whatkindsofwarningsandjobtipswouldyou
givehhrdhcr? - .
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D. Questionnaire for a Technical Subject Expeti
.,

NAME: [

PHONE: ,

TECHNICALSUBJECT(S): - “

What educationaldegrcc~,and othertrainingdo you have?

Oive me a briefsynopsis of yourjob assignmentssince you were hired.

Name some otherindividuals who have workedin your specialty.

What special SKWSand personality traitsdoes it taketo work succcssihlly in your subject area?

Do you have technical repo~ that you or othershave done in thk area?
.

Have you hadto solve problems involving nuclearsafety issues? Describe.

Have you hadto solve problems involving toxic or hazardousmaterials? Dcscri&-

Name somejobs that quid your greatest skill, insighg and experience. (Note tq interviewer explore each
job.)

Pick one of your tougherjobs and MI howyousolveditandwhyyouchosetheapproachthatyou used,

Haveyou handledworkthatis outsideclassic~ “school”methods, thatyou had to devise some unusual, one-
of-a-kind approach? Describe.

Have you everhad people say or imply thatyou wouldn’tbe able to solve a problem but then you actually
did? Dcscribc.

Name some typicalmistakes,omissions, canm.issions, or assumptions thatyou see others commonly making
in your subject area.

Have you learnedany ux&ual techniques forhandling partsof yourjob? Dcs&ribc.’ “-.-*.%..,.

If you wereaskedto trainyour replacementwhen you retire,what kinds of warnings aadjob tips would you
give hindhcr? b

h



Letter. 60stock to Spence

EXI~NG RECORDSAT Y-12 THAT PRESERVE~ROCESS KNOWLEDGE
AND ENSURE SAFE OPEIUITON:

* caxuns cqxcsscd inRccoIuImdation ~~ at tidy, to a hi@ degree, ddI’CSSCd by -g
Y-12 rccotiis, policies andpo@urcs. lb knowledgepmscmtion projectshouldbe viewed as *g
additional value to an already~nsive program. ‘Ilw following items areoffered in support of the above
statements:

Wkl my H -S is developed fm Y-12 lXOdUC’ti~ 8 hcess &vclopmcnt RqxXt iS WhCIL

Bcfm the process is actually puton-line, it goes througha formalTest and Evaluation phase,mida
rcportiswrittmA formalSafdy ~cnt is madeandrecorded. A Criticality Safety Asscssmd
study is made and recorded.A fond Process OperationsPmcedumis writtenfbr the process, and
a copy is keptin Plantfkcosds. Bcfbm anywoIIccrcan operatethe process, they go through a formal
training program and arcperiodically tested and certified. Boundaryantrollcd Material Access
Areas preventcasual access of untrained personnel to nuclear materials.

Specifically for the disassembly operations, there arcdditional supporting factors. Hktoncdy,

when the Weapons Laboratoriesdesigned a wcapq @y also designed an assembly process and u
dhussemb~prwtws at *C same time. “h disassembly prowss is requiredbecause the stmkpile of
each weapon is subjoctcdto a program of -cal sampling and tc=ikn of units for quality
evaluation and stockpiie life projections. A f- units each year of each Y-1Z-produced assembly
corncbackto Y-12 andarcdisassembled. l’bc disassembly operationsarGvidatapcd on a samptig
basis for some programsand for all units on others. The disassembly knowledge is written do-
formalproccdums arcin place, people arcformally trainedandtied, andthe process continues
to be exercised.

Taken altogether,&e above indicates that the essential process andcriticality safe~ knowledge is
already rczordcdand is bciig used in training and &ily operations. Whatis left is anecdotal information%
ptiosophy, d@ostic tCCtiqUCS,odd insights, historical backgroun~ and the like, aU of which can add some
value and insight to safety and process operations.
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