Weapons Operations - Albuquerque Operations Office
1. Responsibility

The Albuquerque Operations Office (AL) 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 Management. Relevant operations office elements, management and.
operating contractor(s), and the nuclear weapons laboratories will be an integral part of the
implementation of this task. '

2. Commitment A.3

Institutionalize a practice of reviewing the personnel losses at the nuclear weapons laboratories to
ascertain if any experts that are knowledgeable in the technical competencies of the safety criteria
are projected to be lost through the departure of personnel.

3. Deliverable

The document institutionalizing a semiannual formal presentation to the Deputy Assistant
Secretary for Military Application and Stockpile Management Weapons Panel, which illustrates

that the nuclear weapons laboratories and Pantex have conducted personnel reviews to verify that
their necessary level of personnel expertise is confirmed.
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memorandum
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REPLY TO

™" DP-24:0'Shaughnessy, 3-7543

SUBLECT:

Annual Review of Personnel

o Program Director for Nuclear Weapons Technology:, Los Alamos National
Laboratory -

The Defense Nuclear Facilities Safety Board Recommendation 93-6
Implementation Plan (IP) identifies a need to institutionalize a semiannual review to
verify that Pantex and the National Laboratories maintain technical personnel
necessary to develop and verify that weapon assembly and disassembly processes
are safe and predictable.

In view of the Departmant's downsizing and limited weapon work, it is necessary to
closely manage personnel gains and losses to ansure that the technical
capabilities necessary for stockpile support are maintained. During the
development of the IP for Recommendation 93-8, representatives from the
Department of Energy/Albuquerque Operations Office, the National Laboratories
and Pantex Identified critical capabilities to support nuclear assembly and
disassembly operations. They are listed in Appendix A. The National Laboratories
and Pantex must assure that they maintain a competent staff, with the correct skill
and knowledge mix, to support weapon assembly and disassembly operations.

To keep me informed of the status of your staff's ability to support weapon
operations, | am requesting that you provide a report that addresses the strength of
your staff in relation to their capability to perform weapon specific activities. |
would like to receive this report every 6 months. In order to establish a continuing
discussion and examination, | am having your report added as an agenda ilem for
every other Deputy Assistant Secretary for Military Application and Stockpile
Support (DASMASS) weapons panel meeting. The report may be of any format
you select; however, it should identify personnel strengths and weaknesses in each
of the technical competencies associated with weapon assembly and disassembly

operations. _
An acceptable model for the report would be an update to: The Report to Conaress

on the Stockpile Stewardship Recryitment and Training Program, dated

March 1895. Since this report did not include Pantex, Pantex would need to add
expertise in handling High Pressure Componerits and Special Nuclear Material
Components as well as general Occupational Safety and Health Administration

~ topics to this report. :
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For planning purposes, | intend to have this agenda item added to the June 1é96
DASMASS Weapons Panel Meeting. If you have any questions, please contact me
or have your staff contact Martin Schoenbauer of my staff at (301)903-3489.

/] homas 8i

Deputy Assnstant Secretary for

Military Application and
Stockpile Support

Defense Programs

Atlachment

cc w/out attachment:
R. Fisher, DP-10

B. Twining, AL

R. Hagengrubaer, SNL
G. Miller, LLNL

H. Berman, AAO






Appendl

+ Main Charge High Explosives
-CHE
- IHE

» Detonators
- Primary detonators
- Electro-explosive devices
- Pyrotechnic components

» Electrical Design
- Safety theme
- Electro-static discharge
- Electro-magnetic radiation

* High Pressure Components
- D-T boost systems
- Work bottles

« SNM Components (Pits and Secondaries)
- Intrinsic radiation
- Criticality
- Packaging and Storage

+ Systems Engineering .
- Electro-mechanical systems integration
- Assembly/disassembly techniques
- Nuclear explosive safety
- Testers

» Other Hazardous Components and Materials
-Depleted uranium, beryllium, thorium, etc.

s General OSHA Concerns
- Industrial safety and hygiene
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REPLY TO

ATTN OF Dp_24‘o'sm|ughnessy, 3-7543
sueJECT:

Annual Review of Personnel

™ Associate Director for Defense and Nuclear Technologies, Lawrence Livermore
" - National Laboratory

The Defense Nuclear Facilities Safety Board Recommendation 93-8
Implementation Plan (IP) identifies a need to institutionalize & semiannual review to
verify that Pantex and the National Laboratories maintain technical personnel
necessary to develop and verify that weapon aasembly and disassembly processes
are safe and predictable. ,

In view of the.Department's downsizing and limited weapon work, it is necessary {0
closely manage personnel gaing and losses to ensure that the technical

capabillties necessary for stockpile support are maintained. During the
development of the IP for Recommendation 83-6, representatives from the
"Department of Energy/Aibuquerque Operations Ofﬂce the Nationa! Laboratories
and Pantex identified critical capabilities to support nuclear assembty and
disassembly operations. They are listed in Appendix A. The National Laboratories
and Pantex must assure that they maintain a competent staff, with the correct skill
and knowledge mix, to support weapon assembly and ‘'disassembly operations.

To keep me informed of the status of your staff's ability to support weapon
operations, | am requesting that you provide a report that addresses the strength of
your steff in relation to their capability to perform weapon specific activities. |
would like to receive this report every 6 months. In order to @stablish a continuing
discussion and examination, | am having your reporl added as an agenda item for
every other Deputy Assistant Secretary for Military Application and Stockpile
Support (DASMASS) weapons panel meating. The report may be of any format

" you select; however, it should identify personnel strengths and weaknesses in each
of the technical competencies assocnated with weapon assembly and disassembly

operations.
An acceptable model for the report wouid be an update to: ID&BQMMLQ_
nt il r cruitment an oqram, dated

March 1895. Since this report did not include Pantex, Pantex would need to add
expertise in handling High Pressure Components and Special Nuclear Material
Components as well as general Occupational Safety and Health Administration

topics to this report,
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For planning purposes, | intend to haye this agenda item added to the Jﬁne 1998
DASMASS Weapons Panel Meeting. If you have any questions, please contact me
or have your staff contact Martin Schoenbauer of my staff at (301)903-3489.

Deputy Assistant Secretary for

Military Application and
Stockpile Support

Defense Programs

Attachment

¢c wiout attachmant:
R. Fisher, DP-10

B. Twining, AL
R. Hagengruber, SNL
G. Miller, LLNL -

H. Berman, AAO
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» Main Charge High Explosives
- CHE
-THE

¢ Detonators
- Primary detonators
- Electro-explosive devices
- Pyrotechnic components

» Electrical Design
- Safety theme
- Electro-static discharge
- Electro-magnetic radiation

* High Pressure Components
- D-T boost systems
- Work bottles

» SNM Components (Pits and Secondaries)
- Intrinsic radiation
- Criticality
- Packaging and Storage

« Systems Engineering
- Electro-mechanical systems integration
- Assembly/disassembly techniques
- Nuclear explosive safety
- Testers

» Other Hazardous Components and Materials
-Depleted uranium, beryllium, thorium, etc.

s General OSHA Concerns
- Industrial safety and hygiene
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United States Government : Department of Energy

memorandum

DATE: T
Jﬁ‘! Tl aean
AEPLY TO : h'—ﬁ)

ATINOE Dp-24:0'Shaughnessy, 3.7543

SUBJECT: )
Annual Review of Personnel

" Vice President of Defense Programs, Sandia National Laboratories

The Defense Nuclear Facilities Safety Board Recommendation 93-6
implementation Plan (IP) identifies a need to institutionalize a semiannual review to
verify that Pantex and the National Laboratories maintain technical personnel
necessary to develop and verify that weapon assembly and d\sassembly processes
are safe and predictable.

In view of the Dapartment's downsizing and limited weapon work, it is necessary to
closely manage personnel gains and losses to ensure that the technical
capabilities necessary for stockpile support are maintained. During the
development of the P for Recommendation 83-6, representatives from the
Department of Energy/Albuquerque Operations Office, the National Laboratorles
and Pantex identified critical capabilities to suppart nuclear assembly and
disassembly operations. They are listed in Appendix A. The Nationa! Laboratories
and Pantex must assure that they maintain a competent staff, with the correct skill
and knowledge mix, to support weapon assembly and disassembly operations.

To keep me informed of the status of your staff's ability 1o support weapon
operations, | am requesting that you provide a report that addresses the strength of
your staff in relation to their capability to perform weapon specific activities. |
would like to receive this report avery 6 months. In order to establish a continuing
discussion and examination, | am having your report added as an agenda item for
every other Deputy Assistant Secretary for Military Application and Stockpile
Support (DASMASS) weapons panel meeting. The report may be of any format
you select; however, it should identify personnel strengths and weaknesses in each
of the technical competencies assocuated with weapon assembly and disassembly

operahons
An acceptabte model for the report would be an update to: The Report to Congress
on the Stockpile Stewardship Recruitment and Training Program, dated

March 1995. Since this report did not include Pantex, Pantex would need to add
expenrtise in handiing High Pressure Components and Special Nuclear Material
Components as wall as general Occupational Safsty and Health Administration
topics to this report.
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For planning purposes, | intend to haye this agenda item added 1o the June 1996
DASMASS Weapons Panel Meeling. If you have any questions, please contaci me
or have your staff contact Martin Schoenbauer of my staff at (301)903-3489.

Military Application and
Stockpile Support
Defense Programs

Attachment

cc w/out attachment.
R. Fisher, DP-10

B. Twining, AL

R. Hagengruber, SNL
G. Miller, LLNL -

H. Berman, AAOQ






Appendix A

* Main Charge High Explosives
- CHE
- IHE

» Detonators
- Primary detonators
- Electro~explosive devices
- Pyrotechnic components

+ Electrical Design
- Safety theme
- Electro-static discharge
- Electro-magnetic radiation

 High Pressure Components
- D-T boost systems
- Work bottles

+ SNM Componants (Pits and Secondaries)
- Intrinsic radiation
- Criticality
- Packaging and Storage

+ Systems Engineering ,
- Electro-mechanical systems integration
- Assembly/disassembly technigques
- Nuclear explosive safet
- Testers y

s Other Hazardous Components and Materials
-Depleted uranium, beryllium, thorium, ete.

» General OSHA Concerns
- Industrial safety and hygiens
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DP-24:0'Shaughnessy, 3-7543
Annual Review of Personn_el
H.S. Berman, Amarillo Area Office

The Defense Nuclear Facilities Safety Board Recommendation 93-6
Implementation Plan (IP) identifies a need to institutionalize a semiannual review to
verify that Pantex and the National Laboratories maintain technical personnel
necessary to develop and verify that weapon assembly and disassembly processes
are safe and predictable.

In view of the Department's downsizing and limited weapon work, it is necessary to
closely manage personnel gains and losses to ensure that the technical
capabilities necessary for stockpile support are maintained. During the
development of the IP for Recommendation 83-6, representatives from the
Department of Energy/Albugquerque Operations Office, the National Laboratories
and Pantex identified critical capabililies to support nuclear assembly and
disassembly operations, They are listed in Appendix A. The National Laboratories
and Pantex must assure that they maintain a competent staff, with the correct skill
and knowledge mix, to support weapon assembly and disassembly operations.

. To keep me informed of the status of your staff's ability to support weapon

operations, | am requesting that you provide a report that addresses the strength of
your staff in relation to their capability to perform weapon specific activities. |
would like to receive this report every 6 months. in order to establish a continuing
discussion and examination, | am having your report added as an agenda item for
every other Deputy Assistant Secretary for Military Application and Stockpile
Support (DASMASS) weapons panel meeting. The report may be of any format
you select; however, it should identify personnel strengths and weaknesses in each
of the technical competencies associated with- weapon assembly and disassembly

operations.

An aocomablo model for the report would be an update to The Report to Co Q e5s
ecruitment and nin m, dated

. March 1995. Since this report did not include Pantex, Pantex would need to add -

expartise in handling High Pressure Components and Special Nuclear Material
Components as well as general Occupational Safety and Health Administration

. topics to this report.
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For planning purposes, | intend to haye this agenda item added to the Jdne 1996
DASMASS Weapons Panel Meeling. If you have any questions, please contact me
or have your staff contact Martin Schoenbauer of my staff at (301)903-3489.

L
/) Thomas P. Sei

Deputy Assistant Secretary for

Military Application and
Stockpile Support

Defense Programs

Attachment

cc wiout attachmant:
R. Fisher, DP-10

B. Twining, AL

R. Hagengruber, SNL
G. Miller, LLNL  *

H. Berman, AAO
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Weapons Operations - Osk Ridge Operations Office

1. Responsibility: |

The Manager, 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 Management. Relevant operations office elements, management and
operating contractor(s), and the nuclear weapons laboratories will be an integral part of the
implementation of this task.

2. Commitment B.1

Issue the Knowledge Preservation Program document for the Y-12 Plant and Oak Ridge

Operations Office, which describes the steps used to capture and utilize anecdotal safety aspects
of quality evaluation, assembly/disassembly, processes, and safety support skills and knowledge.

3. Deliverable:

Provide a program document, which describes each step of the Knowledge Preservation Program
for the Y-12 Plant and Oak Ridge Operations Office.

Enclosure 2
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THE OAK RIDGE KNOWLEDGE PRESERVATION PROGRAM PLAN FOR
THE Y-12 PLANT AND THE DEPARTMENT OF ENERGY OAK RIDGE OPERATIONS OFFICE

I. INTRODUCTION

The Defense Nuclear Facilities Safety Board (DNFSB) Recommendation 93-6 is
concerned with mitigating the loss of expertise and safe operations knowledge during the
current downsizing of the Nuclear Weapons Complex (NWC), specifically in the areas of
weapons testing at the Nevada site and dismantlement at Pantex and the Y-12 Plant. Each
affected site has been directed to work with the United States Department of Energy (DOE)
to develop a coordinated plan that can be applied across the NWC as appropriate.
Consequently, the DOE Oak Ridge Operations (ORO) Y-12 Site Office tasked the Y-12 Plant,
in January 1994, to implement a formal Knowledge Preservation Program, specifically related
to safety, to preserve processing, disassembly, assembly, and quality evaluation (QE)
capabilities. Also, in March 1995, the Y-12 Site Office tasked the ORO Training and
Development Division to implement a Knowledge-Capture Project for key federal staff in Oak
Ridge.

A review by ORO and the Y-12 Plant of Recommendation 93-6 concluded that the following
specific subrecommendations apply to the Y-12 Plant and/or ORO:

1. Initiate a formal process to identify the skills and knowledge needed to develop or
verify safe dismantiement or modification procedures that are specific to all remaining
types of United States nuclear weapons (including the ability to conduct relevant safety
analyses). ‘

2. institute a practice of reviewing the personnel losses at the nuclear weapons
laboratories (including the Y-12 Plant for secondaries) and at the DOE for staff who are
engaged in nuclear defense activities to determine what skills and knowledge might be

lost through attrition.

3. Negotiate the continued availability (through retention, hiring, consulting, etc.) of
personnel scheduled to leave whose skills and knowledge are important.

4, Initiate programs to obtain from such key personnel undocumented, anecdotal,
technical information that would be of value in augmenting the technical knowledge
and expertise of successors. The information should be obtained and recorded before

their departure or soon thereafter.

5. Develop procedures for the safe disassembly of weapons systems while the personnel
with system-specific expertise on the original development of the weapons are still
available. Likewise, expedite analyses of the possibility of hazard from degradation of
remaining nuclear weapons with time.

Subsequent sections of this program plan describe how these subrecommendations are being
addressed.



Although a number of activities were already under way at the Y-12 Plant, these activities
were not part of a formalized program and were not focused strictly on safety aspects.
Therefore, the Y-12 Plant assembled a core team of personnel to staff the Knowledge
Preservation Program. This team will determine what information already exists (including
procedures, safety documentation, photographs and videos, and expert systems); identify
other activities ongoing in the Y-12 Plant that can provide input and be built upon; integrate
that information into the program; and focus current and future activities on the capture and
preservation of anecdotal knowledge (with an emphasis on safety issues) that has not already
been captured. This ongoing program, which is described in Section lll of this plan, will
identify, capture, make available, and maintain the unique knowledge of individuals. First, the
team will address the disassembly process and associated safety support processes, such as
criticality safety, radiological control, etc.; then, QE and assembly processes (in that order) will
be the next priorities.

A separate process is also under way to identify and interview both incumbent and former
employees for key federal staff positions to capture and archive any unique knowledge. A
follow-on effort will determine the best use of the captured knowledge to enhance current
federal staff. This process is also described in section lli.

il. BACKGROUND/PRIOR WORK

Approximately 75 percent of the process knowledge, including approximately 90
percent of the associated safety aspects, at the Y-12 Plant, is already captured in the form of
safety authorization basis documents; health and safety Procedures; Criticality Safety
Approvals (CSAs}; Class | operating procedures; QE photographs, videotapes, and procedures;
weapon materials master characterization list, dismantlement procedures, Build Books, and
other existing records. To assess the “real time” aging of the canned subassembly stockpile,
QE reports from individual weapon teardowns are being reviewed. The surveillance data of
specific weapon types are being collected and analyzed to obtain a general assessment of the
extent of degradation with time for given canned subassembly weapon types. Both reliability
and safety information are being obtained through such analyses, and the information will be
considered in establishing long-term canned subassembly storage requirements. In addition,
the review is expected to provide feedback to determine the value of particular measurements
that have been made during weapon teardowns and to determine if additional measurements
are required to enhance the information obtained during future teardowns.

The existence of a substantial amount of documentation on the design and safety aspects of
nuclear weapons was recognized and acknowledged by the DNFSB as mentioned in
Recommendation 93-6, paragraph 3. Some illustrations of this existing knowledge, as well
as examples of previous knowledge-capture efforts at the Y-12 Plant, are described in the
following subsections.



A. SAFETY DOCUMENTATION AND PROCEDURES
Health and Safety Procedures

The Health, Safety, and Environmental Accountability Organization provides direction,
support, and oversight for the Y-12 Plant. The Health and Safety Program is defined by the
70 Series Procedures, which include procedures for personnel protection, radiation protection,
nuclear criticality safety, industria! hygiene, fire protection, waste management, safety analysis
review, and environmental affairs. The 70 Series Procedures are undergoing extensive review
and revision as part of the Y-12 Plant restart effort. The following sections further describe
several of these procedures.

Safety Authorization Basis Documents

The Y-12 Plant Safety Analysis and Review System is governed by the Y-70-800 Series
Health and Safety, Safety Analysis and Review, of the Y-12 Piant Procedures and the FS-100
and FS-200 Series, Facility Safety, Safety Analysis and Review, of the Energy Systems
Procedures that form the basis for authorized operation. A safety analysis is a documented
process to (1) systematically identify the hazards associated with an operation, facility, or
activity; (2) describe and analyze the adequacy of the measures taken to eliminate, control,
or mitigate identified hazards; and {3) evaluate the potential risks of operation. The Safety
Analysis documents for the Y-12 Plant are being updated through the Safety Analysis Report
Update Program (SARUP) that is based on a risk prioritization of activities; thus, the most
significant safety aspects of all facilities undergo, in a more timely fashion, the analytic rigor
and completeness required for present operations. Until the SARUP is completed, the safety
authorization basis for the Y-12 Piant includes Safety Analyses, Hazard Screening documents;
Basis for Interim Operation documents; Unreviewed Safety Question Determinations;
Operational Safety Requirements documents; and any other documentary basis for interim or
permanent operations that assesses safety.

Criticality Safety Approvals

A CSA is a two-part document that contains the request by the operating department
for nuclear criticality safety approval of a proposed fissile material activity and the limits and
conditions of approval determined by nuclear criticality safety analyses. Personnel from the
Nuclear Criticality Safety Department review the operation and determine which parameters
need to be controlled. A formal criticality safety analysis is then conducted, and requirements
are included in the CSA. Some of the parameters that may be included in the analysis are:
mass, density, volume, concentration, reflection, neutron absorption, geometry, interactic,
and moderation. All CSA documents are undergoing a major review and upgrading as a resuit
of the restart effort at the Y-12 Plant (DNFSB Recommendation 94-4).

Weapon Assembly Age Degradation Study

The Y-12 Plant has initiated a real time Age Degradation Study and also development of
Canned Secondary Assembly Storage Standard. The data to be studied and the methc s *
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be used are being identified in FY 1995. In FY 1996, the aging study is scheduled to start
under the Defense Program’s Advanced Design and Production Technology (ADaPT) Program,
and data will feed both the QE process and development of storage standards and
dismantlement procedures. (See paragraph 2 of a subsequent section, Quality Evaluation
Procedures, in this document.)

Class | Operating Procedures

The Class | Operating Procedures are historical production procedures for certain critical
processes and operations; they are retained in the Y-12 Plant Records office. Current policy
mandates that al// operations involving nuclear materials must have a detailed written
procedure. These procedures are undergoing a major review and upgrading as a result of the
Y-12 Plant restart effort. ‘

Training Program

The training program is undergoing extensive review and upgrading as a result of
DNFSB Recommendation 93-3. A Training Implementation Matrix that identifies key functional
positions for the facilities at the Y-12 Plant is being reviewed to define the training modules
required for personnel based on their job duties and the frequency of training recertification.
These modules include Nuclear Criticality Safety, Hazard Awareness, Fire Safety, and other
safety-related training.

B. PROGRAMMATIC PROCEDURES AND REPORTS
Dismantlement Procedures

Dismantlement Procedures are sequential instructions for tearing down specific
weapons that exist for some weapon systems or can be extracted from the more-detailed QE
Procedures. The procedure review and upgrading is being done on a system-specific basis
prioritized by the Y-12 Plant dismantlement schedule so that the appropriate procedures are
completed before the dismantlement readiness review for each system. Upgrading the existing
dismantiement procedures includes (1) reviewing requirements for personnel and radiation
protection, CSA, and hoisting and rigging; (2) reviewing key information from QE teardown
films and procedures; (3) reviewing knowledge from personnel who were involved earlier with
each weapon system; (4) reviewing for requirements to address material hazards; and (5)
improving the procedures as needed. Copies of the dismantlement procedures are maintained
in Y-12 Plant Records and by the Disassembly and Storage Organization.

Quality Evaluation Procedures

Quality Evaluation Procedures are detailed procedures for each weapon system
produced at the Y-12 Plant that were written at the time of production by teams of design
agency and production personnel. Each weapon stockpile has been subjected to periodic
sampling and disassembly of units for QE and monitoring. Currently, QE Procedures for the
enduring stockpile weapon systems are being reviewed and upgraded as a result of the Y-12
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Plant restart process. Upgrading the existing QE procedures includes reviewing CSA,
requirements for personnel and radiation protection, and requirements for hoisting and rigging
operations; then, revising the procedures as needed. Copies of the QE Procedures are
maintained in Y-12 Plant Records and the Quality Evaluation Department.

To assess the “real time” aging of the canned subassembly stockpile, QE reports from
individua! weapon teardowns are being reviewed. The surveillance data of specific weapon
types are being collected and analyzed to obtain a general assessment of the extent of
degradation with time for given canned subassembly weapon types. Both reliability and safety
information are being obtained through such analysis, and the information will be considered
in establishing long-term canned subassembly storage requirements and disassembly
procedures development. In addition, the review is expected to provide feedback to determine
the value of particular measurements that have been made during weapon teardowns and to
determine if additional measurements are required to enhance the information obtained during

future teardowns.
Photographs and Videotapes of Quality Evaluation Teardowns for All Weapons

A large bank of photographs and videotapes, which includes many examples of all types
of QE teardowns for weapon system assemblies produced at the Y-12 Plant, is maintained by
the Quality Evaluation Department.

Build-Book Records

Build-Book records are hard-copy (not electronic media) certification documentation for
each War Reserve assembly built at the Y-12 Plant. Included in the Build Book is an Assembly
Follow Sheet, leak test and rate measurement strip charts, and dimensional and radiographic
inspection results. Printouts of dimensional contour inspection of certain components of the
assembly may also be included. Radiographic film of the assembly and component
certifications, filed separately from the Build Book, is also available.

Weapon Systems Master Characterization List

The Master Characterization List includes the toxicity and hazard rating of hazardous materials
used in each of the weapon assemblies produced at the Y-12 Plant. This list was prepared by
collaboration between the Industrial Hygiene Department and the Program Management
Organization of the Y-12 Plant. Information from the Master Characterization List is used to
identify operational hazards and disposal issues.

C. PREVIOUS KNOWLEDGE-CAPTURE EFFORTS AT THE Y-12 PLANT

Some time ago, the Y-12 Plant recognized the value of capturing the expertise of individuals
with knowledge of unique systems and processes. A number of these knowledge-capture
projects (including both videotapes and expert systems), which were completed beforc
Recommendation 93-6 was initiated, are listed in the following subsections.
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Dr. J. M. Googin Videotapes

The late Dr. J. M. Googin, Senior Corporate Fellow and member of the National
Academy of Engineering, was involved in every significant technical problem at the Y-12 Plant
from the 1940s until his death in 1993. He either devised or made a major contribution to
most of the key production processes and was the premier technical expert on Y-12 Plant
operations. Before he died, he made a series of videotapes in three major subject areas:
weapons physics, weapons materials, and enriched uranium processing. The videotapes
(approximately ten in all) provide much historical data and insights into the reasoning behind
the operating processes.

Mr. Herman Butler Videotapes

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 of his technical expertise
and experience. The information from a series of interviews was organized by topic in a
hypertext medium.

Automatically Programmed Metrology Expert System

The Automatically Programmed Metrology (APM) expert system takes the dimensional
data of a given machined part that must be inspected to close tolerances on the contour,
analyzes the part shape for its similarity to known cases, and produces a set of instructions
for inspecting 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 a downloadable inspection machine code.

Rolling Information Generation System Expert System

The Rolling Information Generation System (RIGS) generates rolling mill instructions for
producing plate and part-blank stock from uranium and uranium-alloy billets. The billet
temperature, the reduction per pass, the orientation 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 activity is highly specialized in uranium operations and was
performed until recently by one planning expert who is now retired. The RIGS program
captures a large part of the expert’'s knowledge and makes it available to less-experienced
planners. Metallurgical engineering knowledge was also incorporated into the program such
that it is now considered more skilled than even the subject matter expert.

Traced Oralloy Casting Advisor Expert System

The Traced Oralloy Casting Advisor (TOCA) produces instructions 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 handled
by one experienced engineer, using heuristic knowledge accumulated over 40 years.
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Hydroforming Tool Design Advisor Expert System

The Hydroforming Tool Design Advisor (HTDA) is an expert system for generating
instructions to fabricate large (up to 32-inch diameter) metal forms and mandreis for use in
hydroforming metal parts operations. The system selects the form material or alloy and
metallurgical preparation, specifies the fabrication process (machining, forging, etc.), and lists
the fabrication parameters (temperature profile, quenching, etc.). The HTDA captures the
practical knowledge accumulated by a relatively few engineers over 40 years.

Maintenance Importance Generator Expert System

The Maintenance Importance Generator (MIG) is an expert system for advising
maintenance planners on the order of working the extensive backlog of Y-12 Plant
Maintenance jobs {(approximately 20,000). It incorporates knowledge of DOE and local policy
and captures the expertise and best practices of many individuals both in Maintenance and
throughout the Y-12 Plant. Safety is the main objective of the MIG system, and safety-related
jobs are specifically marked and highlighted. The MIG program is a formal part of the Y-12
Plant Conduct of Facility Operations procedures and has been used to answer many auditors’
demands for a systematic, consistently applied method for identifying critical job issues —such
as safety —and for prioritizing work.

. PROGRAM PLAN

Appendix A is a process flow diagram of the Oak Ridge Knowledge Preservation
Program for the Y-12 Plant (Steps 1 through 11) and ORO (Steps 12 through 15). Each step
in the process flow, which is described in the following section, will be completed first for
disassembly operations and associated safety support processes and then for QE and weapon
modifications processes. Activities, which are under way in several of the steps, will continue
to be worked concurrently as resources are available.

A. PROCESS FLOW FOR THE Y-12 PLANT

Step 1: identify Key Positions for Each Facility from the Y-12 Plant Training Implementation
Matrix

As part of DNFSB Recommendation 93-3, the Y-12 Plant developed a Training
Implementation Matrix (TIM) , and key positions were identified for each of the Y-12 Plant
facilities. The key positions will be incorporated into the Knowledge Preservation Program and
reviewed against the preliminary list of key operational safety positions (Step 3).

Step 2: Perform Job Task and/or Table-Top Analyses for Key Positions in Step 1 to ldentify
Skills and Knowledge Requirements

Job Task Analyses {JTAs) and/or Table-Top Analyses being conducted on the key
positions in Step 1 will be completed according to the Y-12 Plant restart schedule (DNFSt:
Recommendation 94-4) and the DOE 93-3 implementation plan (DNFSB Recommendation
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93-3). The Knowledge Preservation Program team is working closely with personnel
responsible for obtaining these analyses to ensure that needs for both programs (including the
Knowledge Preservation Program) are being addressed. The skills and knowledge identified
in the JTAs and Table-Top Analyses can be used to develop lines of inquiry for interviews of
key individuals. Likewise, anecdotal knowledge captured can be fed back into the JTAs and
Table-Top Analyses to show enhanced skills and knowledge requirements where appropriate.

Step 3: ldentify Key Functional Areas/Positions

Because of the large number of personnel exiting the NWC as part of the downsizing
initiative, the DOE-ORO Y-12 Site Office tasked the Y-12 Plant, in January 1994, to implement
a formal Knowledge Preservation Program. A method for quickly identifying critical functional
areas utilized the existing Production Capability Assurance Program (PCAP) documents to
identify the high-level key processes. Both disassembly and assembly operations, as well as
a number of other functional operations, were identified as key processes. Using organization
charts, the major processing area managers were identified, then management questionnaires
were issued to determine the most trouble-prone and critical processes and identify those
personnel who possess key knowledge. Appendix B is a sample questionnaire for a process
area manager.

Critical Safety El I

The list of critical safety elements identified by DOE during the implementation of DNFSB
Recommendation 93-1 will be reviewed for applicability to the Y-12 Plant Disassembly, QE,
and Assembly organizations. Any critical safety element that is applicable and has not been
identified through either process management questionnaires, TIM, or PCAP documentation
will be added to the list of key functional positions.

Yraining Impl ion Matri

Critical functional positions identified in Step 1 will be correlated and, where there are
applicable differences, added to the positions identified from the PCAP documentation, the
process management questionnaires, and the critical safety elements. Differences noted
between the TIM list and knowledge-capture list and the critical safety element list will be
brought to the attention of the Y-12 Plant training organization. The newly identified positions
will be added to generate the list to be used in Step 2 for JTAs and/or Table-Top Analyses.
This consolidated list of functional areas and positions will be distributed to Los Alamos
National Laboratory (LANL), Lawrence Livermore National Laboratory (LLNL), and Sandia
National Laboratories (SNL) for comment.

Step 4: Identify Personnel with Critical Knowledge, Skills, and Abilities
To date, 175 people have been identified for the functional areas and positions defined

through the process management questionnaires. Because this effort was not initially limited
in scope, not all of the personnel on the list are associated with disassembly, QE, or assembly
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operations. However, in January 1995, the immediate scope of this project was narrowed to
focus on disassembly and associated safety support processes, QE processes, and assembly
processes (related to weapon modifications). If specific personnel to be interviewed are
unavailable, the knowledge-capture process will continue with the next priority, and the initial
personnel will be interviewed later. As personnel are interviewed in Step 5, they will be asked
for the names of others who may possess specialized (particularly safety-related) knowledge,
about the process. Names not already identified will be added to the list. ldentification of
personnel who have worked on weapons systems scheduled for dismantiement is of particular
importance. A list of key functional positions, current incumbent names, and former personnel
who held those positions will be generated. Additionally, the list of personnel who are
incumbent to the identified key positions will be reviewed for projected near-term loss to
identify positions with skills and knowledge that are at risk. The Memorandum of Intent and
Commitment to be developed by the Y-12 Plant for critical knowledge preservation will address
the responsibility of line management to periodically evaluate key positions for risk from loss
of personnel and to plan for action to transfer the knowledge/skills to new individuals for
preservation.

The list will be expanded to include additional personne! identified as possessing critical
skills and knowledge by the JTAs and Table-Top Analyses conducted in Step 2. These
personne! include both current and recently retired employees. Because of organizational and
position description changes, retirees may be interviewed who previously worked in the key
functional areas but were in different organizations or positions. Department of Energy Notice
3131.1, Access to Skills, Knowledge, and Abilities of Retired Scientists and Engineers for the
Nuclear Weapons Program, specifically authorizes the use of retired scientists and engineers
to support the DOE nuclear weapons program. The Y-12 Knowledge Preservation Program will
take advantage of this authorization to arrange interviews with key retirees. A list of identified
retirees to be interviewed will be prepared and transmitted to ORO for concurrence in making
these former employees available for knowledge capture based on DOE Notice 3131.1. When
it is developed, the Y-12 Plant Memorandum of intent and Commitment for knowledge
preservation will provide the mechanism for retaining access to former employees under this
program. A list of former employees who are considered to be a part of the Y-12 Plant retiree
corps will be submitted to the DOE.

Step 5: Conduct Interviews to Capture Knowledge and Skills Not Already Documented
D 3 I. !! ' E B l. In I.

Initial experience at the Y-12 Plant indicates that most of the knowledge —which is held
by separate individuals located in small, well-defined areas —can be captured in short personal
interviews. Accordingly, the typical recording medium will be a text file on a computer. As
appropriate, either handwritten notes or an audio recording will be used to document the
interview. When the interview is scheduled, the interviewee will be asked about the scope of
his or her technical area. If the scope is limited to one process or operation, handwritten notes
are practical, but if the scope involves multiple processes or area operations, an audio
recording may be used. Handwritten notes and audio recordings will be transcribed into
computer text files. Interviews for some processes, such as subassembly teardown, are or
will be recorded on either film or videotape with audio commentary.
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Conducting Intervi

Staff workers at SNL developed an effective videotaping method for interviewing
weapons designers, testing engineers, and others who have broad technical knowledge.
However, at the Y-12 Plant, much of the expertise tends to occur in small, well-defined
domains, such as the details of how to machine a particular part or how to safely disassemble
a certain canned subassembly.

The Y-12 Plant will use personal interviews, which are a simpler variation of the SNL
method, to capture most of the production-related knowledge economically. In the case of
experts with general technical expertise such as direct support process engineers, the SNL
method of videotaping or another medium may be used. An interviewer will conduct a 1- to
2-hour personal interview with the subject matter expert. If a peer of the subject matter
expert is available, he or she may be invited to attend the interview (as is done in the SNL
videotaping method). For the process engineers and similar technical support people, a related
technical subject expert from the Y-12 Plant Development Division, if available, will be invited
to stimulate the conversation and act as an informal peer reviewer. If the subject matter
expert has key knowledge in more than one domain (for example, several different key
processes), a separate interview for each domain might be needed because of the focus and
time involved.

The interview is pivotal to the success of the project. Good interpersonal techniques
must be used, since we are dealing with skilled individuals who may feel threatened by
downsizing. The approach will be to elicit information in a concerned, interactive, and
conversational way. In all cases, the person being interviewed must be given the first
opportunity to talk.

The interviewer will concentrate on the knowledge and experience beyond the existing
documentation. Some examples of such knowledge are as follows:

] Unusual or difficult nuclear safety issues (including specific weapon systems);
. Unusual or difficult work with hazardous materials;

. Work requiring great skill, precaution, insight, or experience;

. Undocumented "rules of thumb”;

. Exception handling not fully specified in procedures;

° Subjective areas not covered by procedures;

o Common mistakes {commissions and omissions);

. Significant earlier problems and solutions;

. Undocumented alternative solutions to a particular problem;
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. Reasons for choosing current methods; and
. What records exist and the location.

A questionnaire (see examples in Appendixes B through D) will be used only as a loose
guide to stimulate thinking. The subject will be encouraged to take the interview into areas
that he or she thinks are important while the interviewer merely keeps the discussion within
the general domain of interest.

Interviews have been conducted with 68 of the 175 people identified in Step 4. Since
a number of these interviews occurred before the scope was narrowed, not all the people
interviewed are associated with the disassembly, QE, assembly operations, or safety support
organizations. Interviews from the list in Step 4 will continue. Priority will be given to those
involved with disassembly, QE, or assembly operations {(particularly those with knowledge of
weapons systems scheduled for dismantlement), and those who will be retiring or have
recently retired. These interviews will be conducted concurrently with Step 2.

The interviewer will either use notes from a personal interview or transcribe from a
voice tape, as applicable, to reconstruct the main content of the conversation. An American
Standard Code for Information Interchange (ASCH) text file will be constructed for each
interview. As a quality control measure, the subject matter expert will review, comment upon,
correct, and supplement the information in the file.

Initial experience indicates that, for a production environment, the handwritten or
transcribed notes for a typical interview, giving succinct and specific details, will occupy only
2 to 15 pages of text. Moreover, we estimate that fewer than 200 individuals will need to be
interviewed, resuiting in a manageable collection of knowledge text files and other materials.

Qualificati il .

All program personnel who will be conducting knowledge-preservation interviews will
be instructed in the techniques and methods to ensure consistency of the knowledge-capture
process.

Step 6: Administer Exit Questionnaire for Personnel Occupying Critical Positions

Personnel in key positions who are terminating employment at the Y-12 Plant will be asked to
complete an exit questionnaire. The Human Resources case worker will have a checklist form
that identifies the key positions (primarily operators, engineers/technical staff, supervisors, and
direct technical and safety-related support for disassembly/assembly operations). A member
of the Y-12 Piant training organization will administer the appropriate questionnaire. Most
interviews will be done with voice recording at the appropriate classification level. Some
individuals may be videotaped in a panel discussion format. Voice recordings will be
transcribed and entered into the knowledge base.
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Step 7: Archive the Knowledge Captured

A first option for long-term preservation of critical knowledge is to publish the text
material, which is expected to be the bulk of all that is collected, in a few hard-copy reports
arranged by key process technology areas, one copy of which would be kept in a central
location. A second option is to store the information on optical disk or CD-ROM (Compact
Disk-Read Only Memory). Although the latter option has a shorter useful life, it would provide
easier access. Films and videotapes have two separate lifetimes. The knowledge-capture
effort at the Y-12 Plant will be ongoing, and part of this effort will be to maintain the
information. Conversion to improved storage media will be performed as needed.

The ASCI! text format will be used for long-term preservation of the text files. This
format will provide a data format most likely to be supported by the widest range of future
computer technologies. (Current word processing formats and document-markup languages
have a lifetime of only a few years.) The separate text files can be organized in subdirectories
by subject in order that the interviews can be accessed or printed quickly and updated easily
with/a simple text editor.

The weapons laboratories indicated that they will use a Mosaic™ user interface with a
Wide-Area Information Server (WAIS™), which are both free over the Internet, and Netscape™
text search modules. The Netscape™ software provides full-text search on any significant
word instead of using a thesaurus that is limited to word indexing. The text files that will be
produced at the Y-12 Plant are compatible with Netscape™, WAIS™, and Mosaic™. A Unix™
workstation with a Netscape™ interface will be set up in a secure area of the Y-12 Plant.
Current Y-12 Plant computer security regulations may or may not aliow NWC-wide network
access.

A pilot project to electronically archive existing key programmatic, safety-related
procedures and documents (including appropriate facility safety documentation) by weapon
system is scheduled to be initiated in FY 1996 as a project under the Defense Programs
Advanced Design and Production Technology (ADaPT) program. An initial effort under this
project will be to develop a generic secondary assembly safety specification (which bounds
the range of secondary design) for dismantlement and/or modification that will identify sources
of existing safety- and hazards-related documentation. Any subject areas that are deficient
of source documents will be identified and resources will be allocated to develop the
knowledge and capture the required information. As indicated, these documents comprise up
to 90 percent of the Y-12 Plant safety-related process knowledge, and ready access to a set
that is centrally managed and configuration controlled can be a valuable tool for safe
operations (including development of dismantiement procedures). After the initial effort
concerning the secondary assembly safety specifications, the demonstration project will
concentrate on the W87 Life Extension Program and as such will provide a valuable test case.
Follow-on work will involve the other enduring stockpile weapon systems.

Step 8: Determine the Best Future Use of the Knowledge

After the knowledge has been captured, a decision will be made, in coordination with
the users, as to whether to incorporate the information into standards or transfer it to
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personnel currently in those positions. If the captured knowledge is to be transferred to
personnel, decisions on how best to accomplish the transfer will be coordinated with the
responsible operating, safety, and training organizations. Steps 9 through 11 are options for
transferring the knowledge captured in the preceding steps. Current anecdotal knowledge
recorded to date has not captured any new safety-related knowledge that was not already
documented. However, historical information that documents near-misses (per DOE Order
5000.3c) or explains the reasons work was done as it was has been identified for future use.

Step 9: Input the Captured Knowledge into Current Procedures

Information, particularly safety-related information, captured in interviews will be used,
when needed, to update current procedures. A determination of what information should be
included and how best to incorporate it into procedures will be made in coordination with the
responsible operating and safety organizations. For example, part or all of the information
captured on a weapon system scheduled for dismantlement could be incorporated into the
dismantlement procedure for that system.

Step 10: Develop Required Reading or Training Modules

Where applicable, information gathered during interviews will be incorporated into the
Required Reading Program, or, where warranted, new or revised training modules will be
developed. A determination of what information should be included and how best to convey
it to the users will be made in coordination with the responsible operating and training
organizations.

Step 11: Develop Expert Systems and/or Automatic Data Retrieval Systems

When appropriate, the information from the interviews may be used to develop specific
expert systems and/or automatic data retrieval systems. An automatic data retrieval system
could include electronic systems that incorporate part or all of the process and safety
knowledge now on paper or film to electronic media. This step, which will require considerable
funding and personnel resources, will be worked as resources allow. The weapon returns
dismantiement process will be the first area considered for an automatic data retrieval system.
The current plan is to conduct much of this work under the ADaPT initiative. One of the
program areas, Knowl/edge Preservation and Access, in ADaPT has goals that are consistent

with Recommendation 93-6.
B. OAK RIDGE OPERATIONS

Step 12: Identify Key Functional Positions and Perform Job Task Analyses and Interviews of
DOE-ORO and Y-12 Site Office Staff

The Y-12 Site Office, in coordination with the DOE-ORO Training and Development Division,
developed a statement of work for the Oak Ridge Institute for Science and Education (ORISE)
to perform knowledge capture of key positions in ORO and the Y-12 Site Office. The task
includes identification of key oversight positions {particularly as they relate to safety) of the
Y-12 Plant, review of position standards and JTAs that exist (or are being performed under
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DNFSB Recommendation 93-3) to identify skills and knowledge requirements useful for
interview lines of inquiry, identification of personnel (both current and former) for interview,
and preservation of the captured information into text. The list of positions related to safety
is based upon a review of the Critical Safety Elements of Recommendation 93-1 and the
requirements of DOE Order 5480.20, Personnel Selection, Qualification, Training, and Staffing.
A matrix list of critical functional areas, positions related to safety, and personnel (current and
former) will be prepared. Personnel will be interviewed to capture anecdotal knowledge they
may have concerning the oversight of operational safety and safety support specialties. The
knowledge captured will be recorded and transcribed into text files that can be indexed.
Access to former personne! will be retained in accordance with DOE Notice 3131.1. The
evaluation of loss of key personnel and replacement with skilied and knowledgeable staff is
an ongoing responsibility of line and support staff management.

Step 13: Assess/Develop/Revise Required Reading, Training Modules, and Procedures as
Needed

Once the knowledge is captured from the interviews, an assessment will be made in
coordination with the responsible functional managers/users as to what portion of the
information adds value and how the information will be used. Additionally, the knowledge
captured by the Y-12 Plant will be reviewed to identify information that will be useful in the
federal knowledge-capture project. Procedures, Required Reading, and/or training modules
may be developed or revised to incorporate the captured information and then added to the
training and qualification requirements for the position.

Step 14: Perform an Assessment of Program Implementation to Monitor Goals/Requirements

Periodically, the Y-12 Plant and the Y-12 Site Office will assess the implementation of
the program plan. A self-assessment of the DOE-ORO and Y-12 Site Office knowledge-capture
activities and an oversight assessment of the Y-12 Plant knowledge-capture efforts will be
included in the DOE Y-12 Site Office assessment. The review criteria will be focused on the
level of performance of each step of the program plan. The frequency of assessment will
depend on the severity of the findings generated by the baseline program assessment.
Findings from this step will be used in Step 15.

Step 15: Generate a Report with Findings and Action items
Findings and observations will be generated for action with issues tracked to closure

through the normal processes in use at Oak Ridge. Results of the assessments will be included
in the annual status reports to be issued.
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IV. CONCLUSION

The Knowiedge Preservation Program is an ongoing, iterative process that will coi tinu ;

as a program at the Y-12 Plant. Activities performed each year will depend on contin:i:
mission assignment, leve! of need, and funding resources. The rest of FY 1995 will be use .
to continue interviewing personnel currently identified. Also, activities with disassemtb . ;
personnel will continue to integrate needs for the JTAs described in Step 2. Later, a Y-1Z
Plant Memorandum of Intent and Commitment will be issued both to support these efforts
through FY 1996 and FY 1997 and to ensure the institutionalization of this process for the
identified key positions. The subrecommendations (see /ntroduction, subrecommendation:
7-5, on page 7 of this document) from DNFSB Recommendation 93-6 have been addresse-
as follows:

1.

2.

Subrecommendation 1 is addressed by program plan Steps 1, 2, 3, 4. and 12,
Subrecommendation 2 is addressed by Steps 4 and 12.

Subrecommendation 3 is addressed by Steps 4 and 12.

Subrecommendation 4 is addressed by Steps 5, 6, 7, and 12.

Subrecommendation 5 is addressed by Steps 5, 7, 8, 9, 10, 11, 13, and by the Y-12 Plant
Age Degradation Study and the Canned Secondary Assembly Storage Standard.
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APPENDIX B

Questionnaire for an Area Manager
What is your educational and experience background? What qualifications or personal qualities
do you feel are important to your position?
What does your area do?
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 with regard to toxic/hazardous 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, from a plant standpoint, processes in your area.
Name the three or four most difficult processes in your area.

Name your three or four most knowledgeable/experienced workers.

Does your area have any jobs that require great skill, precaution, insight, or experience?
Are there any individuals that you cannot do without?

If you had to start up a new program, who would do the planning and/or provide key input?

Think of the 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.

Tell me a war story. What was the most difficult weapons part that you had to do in thi:
area?

Are there any approaches that you would have liked to take if there were no restraints? Were
there any ideas that you had (have) that you feel strongly about but which were not accepted?

Go down the list of the processes in this area, and tell me who does the planning for 2act
process.
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Name some significant previous problems or challenges handled by your work area.
List the major weapons programs that you have worked on.

Are there any undocumented problems that you know of with a specnflc weapon that will
cause difficulty at dismantlement time?

Are there certain actions that your area has to take to get ready for a dismantlement
campaign?

What are the most difficult aspects (things to watch for) in dismantlement in general or in
specific weapons?
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APPENDIX C

Questionnaire for a Process Operations Expert
What is your educational and experience background? What qualifications do you feel ar..
important to your position?
What is the name of your current process?
What does your process do?
What are the input materials, and what is the product?
Does your process involve unusual or demanding nuclear safety issues? Describe.
Does your process involve unusual or demanding safety considerations? Describe.
Does your process involve toxic/hazardous materials? Describe.

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

Tell me a war story. Pick one where, at first, people didn't know how to handle the
problems.

" What sorts 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?
Where are they stored/maintained?

Who are some of the other people working in your area of specialty? (Include retired
people.)

Pick a difficult part/projéct that you have worked on. Walk me through the procedure.
Are there areas where you have to use judgment in ways not mentioned in the procedure’
Have you learned any unusual techniques for handling parts of your job? Describe.

Are there any approaches that you would have liked to take if there were no restraints-
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Were there any ideas that you had (have) that you feel strongly about but which were not
accepted?

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

When you retire, if you were asked to train your replacement, what kinds of warnings and
job tips would you give him/her?

List the major weapons programs that you have worked on.

Are there any undocumented problems that you know of with a specific weapon that will
cause difficulty at dismantlement time?

Are there certain actions that your area has to take to get ready for a dismantlement
campaign?

What are the most difficult aspects (things to watch for) in dismantlement in general or in
specific weapons?
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APPENDIX D

Questionnaire for a Technical Subject Expert

What educational degrees and other training do you have?

Give a brief synopsis of your job assignments since hiring on. What qualifications do you
believe are important for this position?

Name some other individuals who have worked in your specialty. What special skills and
personality traits does it take to work successfully in your subject area?

Do you have technical reports that you or others have done in this area? Where are they
stored/maintained?

Have you had to solve problems involving nuclear safety issues? Describe.
Have you had to solve problems involving toxic or hazardous materials? Describe.

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

Pick one of your tougher jobs and tell how you solved it and why you chose the approach
that you used.

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

Are there any rules of thumb that you have used in your work? Explain.

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

Are there any approaches that you would have liked to take if there were no constraints
(funds, time, staffing, etc.)? Explain.

Have you had any ideas that were not accepted, that you felt strongly could be beneficial?
Explain.

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

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

When you retire, if you were asked to train your replacement, what kinds of warnings and
job tips would you give him/her?
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List the major weapons programs that you have worked on.

Are there any undocumented problems that you know of with a specific weapon that will
cause difficulty at dismantiement time?

Are there certain actions that your area has to take to get ready for a dismantlement
campaign? .

What are the most difficult aspects (things to watch for) in dismantlement in general or in
specific weapons?

Do you know of any undocumented solutions to a particular problem on a particular
weapon system?
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1. Responsibility . \)\,;\5

The Manager, Nevada Operations Office, is responsible for the implementation ot trs wask,
subject to approval from the Deputy Assistant Secretary for Research and Development.
Relevant Nevada management and operating contractor(s) and the nuclear weapons laboratories
will provide assistance as required.

2. Commitment C.1°

The Nevada Operations Office will revise NV 56XE. 1, Underground Nuclear Testing, to include:
(1) an annual qualitative asgessment of the critical functional areas, key positions Job and Task
Analyses (JTAs), and personnel of each organization involved in nuclear testing activities to
determine whether the descriptions are current and sufficient to meet the Nevada Operations
Office mission and to determine if additional, technically competent personnel are required; this
.assessment will consider information captured in the archiving program and learned from the test
exercise program; (2) the development of an annual exercise/activity plan to ensure that key
positions, facilities, management systems, and controls are exercised; and (3) an annual
completion report of accomphshments in developing and maintaining personnet in key positions
and of lessons learned for each exercise or experiment.

3. Deliverable

Revised NV 56XE.1, Underground Nuclear Testing

Enclosure 3






U.S. DEPARTMENT OF ENERGY

NEVADA OPERATIONS OFFICE |
» ORDER

NV 56XE.1A

12-29-95

Subject: UNDERGROUND NUCLEAR TESTING

1. PURPOSE. Provide policy and direction and establish authorities and
responsibilities for the U.S. Department of Energy (DOE) underground
nuclear testing program conducted at the Nevada Test Site (NTS). During
the testing moratorium, appropriate sections of this Order will be
exercised consistent with the test readiness program.

2. CANCELLATION. NV Order 56XE.1, UNDERGROUND NUCLEAR TESTING,
of 10-26-93.

3. SCOPE. The provisions of this Order apply to all organizational
elements of the DOE Nevada Operations Office (DOE/NV?, DOE /NV
contractors and subcontractors, associated agencies, and NTS users.

PTIONS. None.

REFERENCES. Refer to Chapter VI.

(=} (8,] H
. . .

DEFINITIONS. Refer to Chapter VII.

7. POLICY. Underground nuclear testing operations will be carried out
under the authority of the Atomic Energy Act of 1954, as amended; DOE
Reorganization Act, Public Law 95-91, of 8-4-77; the Energy
Reorganization Act of 1974; the Limited Test Ban Treaty, the Threshold
Test Ban Treaty, the Peaceful Nuclear Explosions Treaty, and other
international agreements; Nevada Test Site Environmental Impact
Statement of 1977; and additional guidance as provided by the Assistant
Secretary for Defense Programs (DP-1). These operations will be
conducted subject to programmatic and detonation approvals provided by
the Deputy Assistant Secretary for Research and Development (DP-20), DOE

Headquarters (DOE/HQ).

Operations Management Division



UNDERGROUND NUCLEAR TESTING 2

8. OBJECTIVES.

Tests are conducted in a manner that protects the health and safety
of on-site workers and the general public.

b. Tests are conducted in a manner that precludes an unauthorized,
accidental, or inadvertent detonation of a nuclear explosive.

c. Tests are conducted in compliance with all applicable environmental
laws and regulations.

d. A1l necessary emergency preparedness resources are available prior to
the detonation of a nuclear explosive.

e. Operations are conducted within available funding provided by DOE and
other Federal agencies.

f. Tests are conducted in accordance with provisions of the Limited Test
Ban Treaty, the Threshold Test Ban Treaty, the Peaceful Nuclear
Explosions Treaty, and all other applicable treaties and
international agreements.

g. Tests and test series are formally documented for dissemination and
for the historical record.

h. The NTS users obtain scientific data.

9. RESPONSIBILITIES AND AUTHORITIES.
a. DOE/NV Manager is résponsib]e for the safe conduct of the underground

nuclear testing program. The DOE/NV Manager°

(1) Charters and appoints members to the following panels in
accordance with NV Order 11XB.1:

(a) Containment Eva]uation Panel.
(b) Threshold Treaty Review Panel.
(c) Verification Evaluation Panel.

(d) Any other review panel or special study group deemed
appropriate.

(2) Appoints the DOE Test Controllers. and prov1des gu1dance and
direction to them.

"NV 56XE.1A 12-29-95



UNDERGROUND NUCLEAR TESTING -3

(3) Approves the individuals nominated to serve as members of the
Test Controller's Scientific Advisory Panel or laboratory Test

Directors.

(4) Appoints the DOE/NV Chairperson for the Nuclear Explosive
Safety Study or Survey for the nuclear test, and requires
certification of members appointed by other Operations Office
Managers to serve on the DOE/NV study or survey group.

(5) Certifies all DOE/NV Personnel Assurance Program participants,
and accepts certification by other Operations Office Managers.

(6) Presides, or assigns a senior staff member to preside, over the
Test Management Information Center during test execution.

(7) Reviews and forwards Nuclear Explosive Safety Studies for
approval to DP-20.

(8) Approves the Nuclear Explosive Safety Studies Survey and
Nuclear Explosive Assembly As-Built Reviews.

(9) Certifies to DP-20 that assembled nuclear explosives are in
conformance with the approved Nuclear Explosive Safety Studies.

(10) Requests detonation authority from DP-20.

(11) Approves the public information release policy related to each
nuclear test.

(12) Serves as Lead Federal Agency Official in the event of a major
radiological release.

(13) Delegates authorities and operational responsibilities to the
Directors of the Los Alamos National Laboratory (LANL) and the
Lawrence Livermore National Laboratory (LLNL) and Test
Directors, as necessary, to conduct the underground nuclear
test program. »

b. Assistant Manager for Administration.

(1) Provides contract administration for all contracts and
interagency agreements relative to essential support services
required for the testing program such as geology, meteorology,
and radiological safety.

(2) Gathers, reviews, and analyzes data from participating

organizations, as necessary, to prepare an annual report for
historical documentation of testing at the NTS.

NV 56XE.1A | 12-29-95



UNDERGROUND NUCLEAR TESTING 4

c.

d.

. ' for Envi Saf Securi | Health.

(1) Ensures all necessary env1ronment, safety, health protection,
and security activities are carried out.

(2) Assigns the Health Physics Advisor to the Test Controller's
-Scientific Advisory Panel.

(3) Reviews and submits the Intruder Interdiction Action Plan to
the Assistant Manager for Operations.

Assistant Manager for Qperatijons.

(1) Ensures that all necessary construction, logistical, technical,
nuclear explosive safety, operational, emergency response, and
nuclear testing treaty activities are carried out.

(2) Provides the Manager with scientific and management advice and
assistance in the development and execution of policies,
programs, and projects in support of nuclear testing.

(3) Approves the DOE/NV Master Test Schedule.

(4) Approves the Intruder Interdiction Action Plan.

(5) Authorizes the receipt, assembly, d1sassemb1y. and storage of
nuclear explosives on the NTS.

(6) Identifies key positions critical to the safe preparation and
conduct of nuclear testing.

Director, Public Affairs Office (PAQ). Provides Public Affairs
Specialists to the Nuclear Test Organization and the Test Management
Information Center.

jrect i ivision. Prepares the annual
DOE/NV Test Series Completion Report.
Director, Safequards and §ggurj1¥ Division.

(1) Assigns a Security Advisor to the Nuclear Test Organization.
(2) Administers the Nuclear Materials Management Program.
(3) Oversees intruder 1nterd1ct1on activities. .

Provides a Safety and 0ccupat1ona1 Safety
Advisor to the Nuclear Test Organization.

NV 56XE.1A 12-29-95




UNDERGROUND NUCLEAR TESTING 2

i D Health f tion Division.

(1)

(2)

Provides a Radiological Operations Officer to the Nuclear Test
Organization.

Provides a Radiological Safety Advisor to the Test Management
Information Center.

j. Director, Epvironmental Protection Division. Reviews each nuclear

test for conformance with applicable environmental laws and
- regulations.

k. Director, OMD.

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

NV 56XE.1A

Directs the Operations Coordination Center in support of
nuclear testing.

Provides a Test Management Information Center Manager during
test execution periods.

Provides a Test Operations Officer,'Test Liaison Officer, Test
Scientific Officer, and Air Operations Officer to the Nuclear
Test Organization.

Prepares a Detonation Authority Request package for each ,
nuclear test and submits it to the DOE/NV Manager for further
submission to DP-20.

Prepares authorization to move, emplace, and stem, and submits
it to the Test Controller.

Provides administrative, technical, and clerical support to the
Containment Evaluation Panel. Ensures conclusions and
recommendations of the Containment Evaluation Panel are
recorded and included in the Detonation Authority Request
package.

Provides technical guidance and direction under the Interagency
Agreement with the U.S. Geological Survey (USGS) to ensure that
the geological and hydrological information pertinent to
containment is made available to appropriate DOE organizations,
laboratories, and the Containment Evaluation Panel.

Provides technical guidance and direction under the Interagency
Agreement with National Oceanic and Atmospheric Administration
(NOAA), Air Resources Laboratory (ARL) Special Operations and
Research Division (SORD), to ensure proper meteorological
support to the Nuclear Test Organization.

12-29-95
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(9)

(10)

(11)

(12)
(13)

(14)

(15)

Administers the Interagency Agreement with the U.S.
Environmental Protection Agency (EPA)/Office of Radiation and
Indoor Air (ORIA)-Las Vegas in support of an independent
EPA/ORIA radiological surveillance and safety program in
off-site areas. :

-Administers the Interagency Agreement with the U.S. Department

of Interior, Bureau of Mines, to provide surveillance of mining
activities in surrounding areas.

Prepares the DOE/NV Master Test Schedule and submits to the
Assistant Manager for Operations.

Maintains the official record copy of all event files.

Administers the Containment Evaluation Panel member consultant
agreements.

Administers the Scientific Advisory Panel medical doctor
consultant agreements.

Annually tasks the Nuclear Test Organization to review:

(a) The critical activities of the functional areas to
determine whether descriptions are current and sufficient
to meet the DOE/NV mission.

(b) Job and task analysis to ensure relevancy to the current
critical functional areas.

(c) Their key positions for adequate coverage of the critical
functional areas and provide a plan of action to correct
shortcomings. ,

1. Director. Nevada Test Site Office (NTSO).

(1)

(2)

(3)

m. Di

Provides an NTSO representative to the Nuclear Test
Organization.

Ensures that the Mercury Control Center is operational and
available to support the Nuclear Test Organization, and
provides an NTSO representative to the Mercury Control Center.

Provides logistical and construction support for test program
preparation, execution, and post test activities.

r r « o - . - ’ N ,

for tests being monitored under Treaty rights.

NV 56XE.1A
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(1)
(2)
(3)
(4)

(5)

(6)

(7)

(1)

(2)

(3)

(4)

Provides a Verification Representative and a Verification
Liaison Officer to the Nuclear Test Organization.

Ensures all DOE/NV Threshold Test Ban Treaty Protocol
responsibilities are satisfied.

Provides support to the On-Site Inspection Agency.

Coordinates the working and living facilities and verification
equipment for the On-Site Inspection Agency and the designated
personnel.

Provides an Emergency Readiness Assurance Specialist and
Federal Radiological Monitoring and Assessment Center
representative to the Nuclear Test Organization during all
testing events.

Provides a Test Emergency Management Officer to the Test
Management Information Center.

Ensures that the DOE/NV Emergency Operations Center is
operational and available to the Test Management Center
personnel during all testing events.

sjve Saf ivi

Provides a Nuclear Explosive Safety Advisor to the Nuclear Test
Organization.

Ensur