
DOEF125B
(1244)

Uwited States Government Department of Hw’gy

memorandum
DATE’ MAY? 61998

REPLY TO

ATTN OF: Oakland Operations Office (WRD)

SUBJECT: LLNL Criticality Safety program

TO: Dr. James Turner, MO

In a letter dated March 21, 1996, the Defense Nuclear Facilities Safety
Board (DNFSB) expressed a concern that LLNL is conducting fissile
mateEM operations outside of the envelope defined by their respective
anhrizzdicm bases without DOE review or approval. Thee sigxriiicant
operations were sited as examples where DNFSB staff members had
made the observation that work had been or was being conducted
outside of the scope of the authorization bases and that, additionally,
two of the operations in Building 332 (the W48 eraeker and workstation
#6906) lacked the required criticality safety analyses. The letter also
described the Board’s concerns with LLNL’s criticality safety pwgrmn-

In response to the DNFSB concerns the Livemnore Site Office assembled
a seven member team of DOE personnel (and one consultant) with
backgrounds in criticality safdy and nuclear facility operations. This
team conducted an appraisal of nuclear criticality safety in LLNL
fiicilities that handle, experimen t wi~ and stare significant quantities
of fimile material. The appraisal also focused on LLNL management of
its institutional programs that support or provide oversight for
critid.ity safety in these facilities.

The results of the DOE review team are contained in DOE OAKS
‘Assessment of the Critieali~ Safk@ Program at LLNL.” A separate
document is being prepared to answer the specific questions of the
DNFSB. When it becomes available it will be sent to Dennis Miotla (DP-
13)for forwarding to the DNFSB.

The DOE review team did detemnine th& there are numerous
deficiencies with IUVL’s management of its nuclear critiesli@ safety
program that will require immediate management attention.
Examples of these are:
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●

●

●

●

LLNL’s attention to the management of its criticality safety
program has been less than desired. This has resulted in
insufficient stalling, inadequate resources, loss of independence of
the criticality safety group from program operations and marginal
oversight of criticality safety related operations.

LLNL was storing a drum in Building 233 containing more fissile
material than authorized by the criticality safety analysis and
Facility Safety Procedure. (The discovery was made by LLNL as
part of the facilit~s internal SAR review process.)

There were inadequate quality control mechanisms on the systems
that control workstation mass limits in Building 332.

Personnel in the Hazardous Waste Management Complex and
Materials Management Section have not received training or
refresher training in accordance with the applicable ANSI/ANS
standards.

LLNL has either taken immediate steps to address these issues or has
committed to a plan of action ta address those actions that cannot be
immediately remedied.

Additionally, Livermore senior management scheduled a stand down
from programmatic activities in Building 332 in order to conduct an
extensive assessment of the conduct of operations in Building 332.
There were three self assessment teams: a team composed of room
responsible personnel, a team composed of ES&H disciplines reporting
to the Deputy Facility Manager, and a directorate assessment team
composed of personnel fkom outside of the facility organization who
reports directly to the Associate Director for Defense & Nuclear
Technologies. The LLNL review teams have identified several issues
which must be con-ected before Building 332 may resume
programmatic activities. These include:

“ The drum storage operation in the facili@ basement lacks an OSP.
c QC issues related to the control of fissile material mass limits.
● Administratively closed workstations are not consistently posted.
● Upgrade of the USQ process to include a more formally documented

screening process.

‘8
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LLNL plans to issue a report prior to resuming programmatic activities
in Building 332. The DOE Facility Representatives are going to monitor
the validation of the closeout of the self assessment findings. A copy of
DOE OAK’s “Assessment of the Criticality Safety Program at LLNL” is
attached.

If you have any questions, please call me at (510) 424-4563.

wW$
d?

Walter L.Von Flue
Director
Weapons Research Division
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technical safety requirement
Science Applications International Corporation
Safety Analysis Report
unreviewed safety question determination
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I. Introduction

The DOE Oakland Operations Office (OAK) conducted an assessment of the Lawrence
Livermore National Laboratory (LLNL) nuclear criticality safety program from April 23
through May 3, 1996. This assessment was in response to DNFSB staff observations
during a review of LLNL’s integrated safety management program and criticality safety
program conducted from November 14-16, 1995. OAK led a 7 member team of DOE
personnel (and one consultant) with backgrounds in criticality safety and nuclear facility
operations. (See Appendix 1 for team biographical information.)

The appraisal focused on nuclear criticality safety in LLNL facilities that handle, experiment
with, and store significant quantities of fissile material. The appraisal also focused on
LLNL management of institutional programs that support or provide oversight for nuclear
criticality safety in these facilities.

A. Goals

The goals of the appraisal were:

● To evaluate the adequacy of LLNL’s management of its nuclear criticality safety
program.

● To evaluate LLNL implementation of DOE Order 5480.24, Nuclear Criticality Safety
(the Order for nuclear criticality safety specified in DOE’s contract with the University
of California) and compare that implementation with the current DOE Order for nuclear
criticality safety, DOE Order 420.1, Facility Safety, section 4.3.

● To evaluate the adequacy of recent changes or commitments LLNL has made related to
its implementation of and internal oversight of its nuclear criticality safety program.

● To understand the role of nuclear criticality safety requirements on LLNL facilities’
authorization bases.

II. Executive Summary

The team toured all LLNL nuclear facilities that handle or store fissile materials. These
were: Building 231/233 Storage Vaults, Building 233 Container Storage Unit, Building
251 - Heavy Elements Facility, Building 332- Plutonium Facility, Building 334-
Hardened Engineering Test Building, Building 490 Complex - Uranium Atomic Vapor
Laser Isotope Separator Facility, and the Hazardous Waste Management Complex.

The team noted several criticality safety related deficiencies:

. LLNL’s attention to the management of its criticality safety program has been poor.
This has resulted in less than adequate staffing, inadequate resources, loss of
independence of the criticality safety group from program operations and marginal
oversight of criticality safety related operations,

● LLNL was storing a drum containing more fissile material than authorized by the
criticality safety analysis and Facility Safety Procedure. (The discovery was made by
LLNL as part of the facility’s internal SAR review process.)



● There were inadequate quality control mechanisms on the systems that control
workstation mass limits in Building 332.

● Personnel in the Hazardous Waste Management Complex and Materials Management
Section have not received training or refresher training in accordance with the applicable
ANSI/ANS standards.

LLNL has taken immediate steps to address these issues and has committed to a plan of
action to address those actions that camot be immediately remedied.

III. EVALUATION

This evaluation of LLNL’s nuclear criticality safety program is divided into four key topical
areas. The f~st section describes the few specific deficiencies relattxl to criticality safety at
LLNL that were observed by the team. The second section addresses the team’s concern
that LLNL’s management of criticality safety, left as it is, could potentially result in future
criticality safety problems at LLNL. The third section evaluates the adequacy of facility
authorization bases with respect to criticality safety. The fourth evaluates DOE/OAK’s
oversight of criticality safety.

A. Observed Criticality Safety Deficiencies

Due to the team’s early identification of and focus on key institutional problems, it was not
practical to audit the program against every ANSI/ANS requirement. Therefore, the team
did not spend much time investigating whether minor deviations related to criticality safety
were being documented, reported and investigated.

1. The quality control mechanisms on the systems that control workstation
mass limits in Building 332 are inadequate.

The ANSI/ANS 8.19 requirement states that. “The movement of fissile materials shall
be controlled,” and, “Appropriate material labeling and area posting shall be
maintained specifying material identification and all limits on parameters that are
subject to procedural control”.

The criticality control workstation mass limits in the computer system used for
nuclear material accounting and criticality control were found to be inconsistent with
the approved workstation limits listed in the current Operational Safety Procedures.
Although this computer system is listed in the Technical Safety Requirements and
Building 332 SAR as a nuclear criticality safety control, discussion with several
fissile material workers in Building 332 indicated that the primary reliance is on the
limits in the OSPS. None indicated knowledge that the workstation limits printed
out during material transactions were sometimes different from the OSP limits.



Inspections of Rooms 1050 and 1051 in Building 332 found nuclear criticality
safety limit postings that were inconsistent with the current Operational Safety
Procedures. These postings were obvious and clearly inconsistent with the OSP.
In at least one case, the incorrect posting had been in place for several years. Both
operations personnel and criticalityy safety oversight persomel should have had
many opportunities to sw and correct the incorrect postings of workstation limits.
Both were deficient in their nuclear criticality safety oversight responsibilities.

The review team walked down all operational workstations in B332 and verified
that all postings and OSPS have the appropriate mass limits (in the two instances
where mass limits were not correctly posted, the team returned to verify that the
facility had corrected the posting) and deftition of dispersible material (a problem
the facility identifkd in two previous occurrence reports.)

Additionally, during the course of the review, a visitor was issued a nuclear
accident dosime@y (NAD) pack that was found to be missing its detectors.

Building 332 management expressed concern over these posting, computer, and
dosimetry problems and scheduled a standdown from programmatic activities in
order to conduct an internal assessment of the conduct of operations in Building
332. Personnel from outside of the facility organization were part of this review.

To ensure that future revised requirements are implemented, the ES&H teams have
committed to brief facility management on changes made to the Health and Safety
Manual. Due to this recent timing of this corrective action, the team was unable to
determine the effectiveness of its implementation.

2. Supervisors in the Hazardous Waste Management complex are not
providing adequate procedures to provide for criticality safety.

The ANSI/ANS 8.19 requirement states that, “Supervisors shall develop or participate
in the development of written procedures applicable to the operations under their
control. Maintenance of these procedures to reflect changes in operations shall be a
continuing supervisory responsibility”.

In the recent criticality safety incident at LLNL involving the HWM overmass
drum, the FSP/OSP requirements were not clearly understood by the material
handlers. This was in part because an OSP for the specific storage area was not
readily available to the operators.

As a result of these findings, LLNL issued a standard operating procedure that
states that, until the Building 233 Container Storage Unit Safety Analysis Report
and Facility Safety Procedure are approved, no new containers will be moved into
the Building 233 CSU without written approval of the HWM Division Leader and
the concurrence of the Hazards Control Team. LLNL is conducting an
investigation to better understand the circumstances and factors leading to this
incident. LLNL has scheduled a briefing for all HWM technicians to clarify the
procedures in place.



3. Hazardous Waste Management (HWM) complex supervisory
personnel’s knowledge of criticality safety was inadequate.

The ANSI/ANS 8.19 requirement states that, “Each supervisor shall be knowledgeable
in those aspects of nuclear criticality safety relevant to operations under his control”.

During the course of the appraisal, LLNL discovered a waste drum in a HWM
facility containing fissile material in excess of limits defined in the facility’s
Criticality Safety Analysis. The discovery occurred as part of the facility’s internal
SAR review process. Supervisory personnel demonstrated inadequate knowledge
of the criticality safety requirements in the LLNL Health and Safety Manual. Key
supervisory personnel had not had criticality safety training.

In this incident, key supervisory personnel violated LLNL criticality safety
procedures by taking action to isolate the drum within the storage facility prior to
contacting the LLNL Hazards Control criticality personnel. Prior to isolating the
drum, HWM did commission an analysis from a source outside of the Hazards
Control Department. This analysis received no formal peer review. This incident
illustrates a lack of systematic criticality safety knowledge and training of LLNL
supervisory personnel, including management personnel with responsibility for
nuclear criticality safety.

As a result of these findings, a Hazards Control criticality safety engineer
reanalyzed the drum and this analysis received peer review. The drum was moved
into Building 332 where it meets facility criticality safety requirements. LLNL has
reviewed their records and verified that there are no other drums in storage
exceeding fissile material limits.

4. Fundamental criticality safety training or refresher training has not been
required of all personnel who work with significant quantities of
fissionable material.

The ANSI/ANS 8.20 requirement states that, “The (training) program is directed
toward those who manage, work in, or work near facilities where the potential exists
for a criticality accident,” and, “All personnel who work in areas where significant
quantities of fissionable materials are processed or stored, even though they are not
required to handle such materials,” and, “Refresher training requirements shall be
determined and documented. Such training shall be provided at least every two
years. ”

The assessment focused on fundamental training for criticality safety. Section 31.6
of the LLNL’s Health and Safety Manual, Chapter 31- Criticality Safety states that
all personnel and their functional supervisors are required to have biennial
training/re@aining in the Fundamentals of Criticality Safety if they handle significant
quantities of fissionable materials; if they work with or design equipment or devices
that contain significant quantities of fissionable materials; or if they work in areas
where significant quantities of fissionable materials are processed or stored.
LLNL’s training course, “Fundamentals of Criticality Safety” (HS3 100), is
designed to fulfill this requirement.



HS31OO, was not rtxydred for the HWM personnel in the past. This lack of training
(or a biennial refresher) was a contributing factor to the recent incident in which
supervisory personnel failed to make the proper notifications or obtain the
appropriate authorizations prior to moving the drum which contained excess
amounts of enriched uranium. Additionally, AVLIS personnel were not required to
take it because FY96 operations did not include enrichment operations. LLNL
indicated that the recent revision to Chapter 31 of LLNL’s Health and Safety
Manual requires HWM personnel to take this course.

Training records of HS3 100 for personnel in the Plutonium Facility and Material
Management Section were examined. Currently, for the Plutonium Facility, the
training requirement of HS3 100 depends on the classification of personnel. The
categories for the Plutonium Facility are: certified Pu handler, limited Pu handler,
Rad Zone Worker 1 (RZWI), and Rad Zone Worker 2 (RZWII). The facility
requires that personnel in each of these categories, except RZWII, are required to
take the fundamentals of criticality safety training. As of April 22, 1996, all 24
certified Pu handlers and 18 limited Pu handlers were up to date on their training
status. Only one out of the 47 RZWI’S was not. The non-requirementofHS3100
for RZWII personnel, however, seems to be inconsistent with the training
requirements outlined in the most recent version of the H&S Manual Chapter 31
which requires criticality training for, “All personnel who work in areas where
significant quantities of fissionable materials are processed or stored, even though
they are not required to handle such materials.” This was not a requirement in the
previous version of the chapter, according to the Pu Facility Training Program
Manager.

In verifying training records of “Fundamentals of Criticality Safety” (HS3 100) for
Materials Management Section (MMS), it was learned that all personnel, except
clerks, are required to take HS3 100. However, the MMS internal requirement for
refresher training indicated a repeat frequency of 60 months, rather than the two
year requirement of the ANSI standard or the H&S Manual Chapter31. Therefore,
most of the 20 staff who have completed the fundamentals of criticality safety
training are not up to date, with only one exception.

The requirement for refresher training is not consistently applied throughout the
Laboratory. The 60 months refresher frequency for HS3 100 is an MMS internal
requirement. Both the laboratory wide database LROCC and the LROCC for the
Pu facility indicate that there is no requirement for refresher training for HS3 100.
The Building 332 training implementation matrix, however, maintains a correct
refresher frequency of two years.
It appears that there is lack of a mechanism that can capture training requirements
and assure consistency among H&S manual updates, the laboratory wide training
database - LROCC, and the divisional/sectional level training implementation
matrix.

As a result of this finding, LLNL has committed to revise LROCC and MMS policy
to reflect the new two year refresher training requirement in Chapter 31 of the H&S
Manual.



5. Portions of the Criticality Safety Training class (HS31OO) need
improvement.

The ANSI/ANS 8.20 requirement states that, “The effects and applications of the
factors that are relevant to criticality safety of operations in the facility shall be
explained and illustrated,” and that training should also address, “Actions required for
violations of criticality safety controls or limits.”

The content of HS3 100 was checked against ANSI/ANS 8.20-1991. The content
of HS3 100 has been outlined in the HS3 100 Student Course Notes (March 25,
1996) and partially in HS3 100 Trainer Preparation Sheet and Lesson Plan (March
26, 1996) (CSAM 96-31). The validation was done by comparison of the standard
with the Student Course Notes, CSAM 96-31, and an interview with the HS3 100
instructor. All key elements of the reference standard are verified positively with a
few exceptions. For example, the stindard has a list of 11 control parameters,
versus 7 given in the Student Course Notes.

Criticality safety control parameters such as concentration, heterogeneity, density,
and enrichment have not been particularly emphasized because most trainees are
from the Pu facility where the fissile material is typically weapons grade material.
Since more trainees from working environments other than the Plutonium Facility
are expected, the effects and applications of some of the control parameters which
have not extensively covered (such as heterogeneity and enrichment) become
important and should be emphasized.

Table 31.3 of the Chapter 31 of the LLNL’s H&S Manual spells out actions
required for violations of criticality safety controls or limits. These actions are not
specifically outlined in the Student Course Notes. In view of the recent criticality
safety mass limit infraction in the Building 233 CSU, proper actions for such
situations should be included and emphasized in the training course.

6. The independent review of criticality safety analyses prior to
commencement of operations is not always being performed.

The ANS1/ANS 8.19 requirement states that, “Before starting operations, there shall
be an independent assessment that confirms the adequacy of the nuclear criticality
safety analysis”.

The independent review process for CSAS does not meet the ANSI/ANS
requirements for an independent assessment prior to start of operations. The
current internal procedure CSAM 96-44, “Record of Independent Review” requires
independent or peer review if the operation “involves masses and configurations of
fissile materials that are outside standard, handbook-like experience or if no past
studies of similar masses and configurations exist. This allows operations to
proceed with only one criticality safety engineer’s judgment being the basis for
safety, a clear departure from the ANSI/ANS 8.19 intent.

When independent reviews are conducted, they are generally only simple, paper
reviews. No effort is generally made for a detailed, independent review including
verification that the field conditions are actually reflected in the analysis.



B . LLNL’s Management of Criticality Safety

1. A key concern of the review team is that LLNL’s attention to the
management of its criticality safety program has been inadequate. This
has resulted in inadequate staffing, inadequate resources, 10SS of
independence of the criticality safety group from program operations,
and inadequate oversight of criticality safety related operations.

The ANSI/ANS 8.19 requirement states that, “Management shall accept overall
responsibility for safety of operations. Continuing interest in safety should be
evident”.

Nuclear criticality safety awareness was not apparent at the management level. The
responsibility for the implementation of a proper criticality safety program resides
so low in the management chain that it has allowed the program to deteriorate
without upper management involvement and awareness.

Management has not shown adequate interest in criticality safety and has not
adequately responded to the fundamental issues raised by the Laboratory’s own
internal appraisals. Some of the problems noted during this review were called out
in a previous LLNL criticality safety audits (See Report of the Criticality Safety
Audit for the Plutonium Facility Building 332, dated April 28, 1994).

Management failed to conduct its triennial review of criticality safety between 1989
and 1995. Additionally, the May 1995 triennial review report of the nuclear
criticality safety function at LLNL was not produced until 10 months after the audit.
Earlier interest in and attention to the results of that appraisal could have limited the
deterioration of the nuclear criticality safety program observed during this
assessment.

While the criticality safety engineers can and have identified problems, they have
not been effective in ensuring that these problems are corrected. Management has
given them very little real power to ensure that the suggestions they make are
actually implemented. Many criticality safety problems identified by them and by
other auditors, such as problems with the Building 332 computer material
accounting systems for monitoring and controlling workstation limits, have not
been effectively corrected. This apparently stems from lack of senior management
attention and the ineffectiveness of the management structure in elevating safety
concerns to senior management.

A root cause of the criticality safety problems at LLNL is insufficient criticality
safety staff. This problem has been identified by several previous audits but has
been allowed by senior LLNL management to deteriorate even more. While LLNL
management have authorized the hiring of new criticality safety personnel, these
efforts have been ineffective.

LLNL’s response to this issue has been to reform the discipline into a group
reporting directly to the Hazards Control Department Head and to conduct an
aggressive hiring campaign to bring on a group leader and additional staff. As
interim measures, temporary staff in the form of three LLNL criticality safety
retirees, matrix and/or contractor personnel are being added and, until a permanent
Group Leader is selected, the Associate Director for Plant Operations will meet
periodically with the Criticality Safety Group to review staffing, funding, core
activities, and program support. LLNL has already taken steps to ensure functional



oversight reviews are conducted and reports are published in a timely fashion.
Additionally, LLNL has committed to an annual review of the Criticality Safety
Program by the Director’s Ofilce.

2. Criticality safety staffing levels are inadequate.

The ANSI/ANS 8.19 requirements state that, “Management shall provide personnel
skilled in the interpretation of data pertinent to nuclear criticality safety and familiar
with operations to serve as advisors to supervision,” and, “Management shall provide
personnel familiar with the physics of nuclear criticality and with associated safety
practices to furnish technical guidance appropriate to the scope of operations”.

The lack of staffing has been identified by several previous audits but has been
allowed to deteriorate even more.

With the current staffing level, only two criticality safety engineers are actually
overseeing operations and performing the bulk of the criticality safety actions
supporting work at LLNL. One criticality safety engineer has essentially 1009i0
responsibility for Building 332 (although he does have a contractor to assist him in
the development of criticality safety analyses as part of the DOE Order 5480.24
implementation plan). He has multiple responsibilities including reviewing the
facility, ensuring that controls are being followed, preparing the criticality safety
analyses for the facility, and criticality safety training. This is clearly more work
that one individual, no manner how good, can effectively do. It is inevitable that
some things will be missed. One additional criticality safety engineer has been
primarily dedicated to the support of other DOE facilities and operations.

Due to the current low number of criticality safety engineers, it is not possible for
them to provide both the criticality safety support to operations and the necessary
oversight functions.

Existing criticality staff have not been provided adequate resources to sustain the
quality and capabilities of the staff and the long term support of fissile material
operations at LLNL. Workloads on criticality safety staff are too high to allow
updating/validating codes and the computers they operate on, and keeping staff
current on criticality safety technology. Furthermore, insufficient staffing and
resources limit participation in DOE professional conferences, national standards
committees, etc. Insufficient resources will also make it difficult for LLNL to
provide staff to DOE when needed for reviews such as the HEU Vulnerability
Study, audits of other facilities, etc.

LLNL’s response to this issue is to conduct an aggressive hiring campaign to bring
on a group leader and additional staff. As interim measures, temporary staff in the
form of three LLNL criticality safety retirees, matrix and/or contractor personnel are
being added.



3. The Criticality Safety Function within the Hazards Control Department
at LLNL is not structured to ensure that fissile material operations can
be safely conducted.

The ANSI/ANS 8.19 requirement states, “Management shall assign responsibility and
delegate commensurate authority to implement establishtxl policy.”

The current Hazards Control Organization is not structured to support a criticality
safety function as recommended by ANSI/ANS 8. In a strong effort to achieve
consistency in the way the laboratory implements its various safety disciplines, the
effectiveness of the criticality safety staff has been seriously diminished.
Additionally, the responsibility for the implementation of criticality safety resides at
a very low level within the management chain at LLNL. This results in many layers
of management between the criticality safety staff and senior management- Middle
management has apparently not understood the seriousness of the situation, has
allowed the situation to deteriorate, and has not been effective in communicating the
problems to senior management. As a result, senior management has not been
made aware of problems that have surfaced in the field.

The Laboratory does not have strong criticality safety leadership. While the
Laboratory, in the past, has had strong criticality safety managers who could work
around the impediments of the current structure, the present program does not.

The current structure assures that the criticality safety function is not independent of
operations. (See item # 4 below for a more detailed discussion on this issue.)

The need for criticality safety support for many of the laboratory facilities is not
properly defiied. Some fissile material operations (such as the Uranium Atomic
Vapor Laser Isotope Separation (AVLIS) and Hazardous Waste Management
(HWM) facilities) are not adequately supported by the criticality safety group in its
current organizational structure.

LLNL’s response to this issue is to reform the discipline into a group reporting
directly to the Hazards Control Department Head and to conduct an aggressive
hiring campaign to bring on a group leader and additional staff (some of whom will
support HWM and AVLIS operations).

4. Criticality safety function is no longer independent of operations.

The ANSI/ANS 8.1 and 8.19 requirements state that, “These specialists should be, to
the extent practicable, administratively independent of process supervision, ” and,
“This function should, to the extent practicable, be administratively independent of
operations”.

Laboratory management has permitted the criticality safety function to deteriorate to
the point that it is no longer independent of operations.

The criticality safety function staff has to solicit funds from operations to perform
their day-to-day functions. Funding for the criticality safety engineering staff, their
administrative staff, and their computer support is provided directly by operating
departments. It is evident that the criticality safety staff has to go to Operations for
moneys for basic criticality safety needs. This gives Operations influence over
what analyses are done and the extent of those analyses.



Operations personnel participate in the annual performance reviews of the criticality
safety engineers. This places the criticality safety engineers in a very awkward
position. The operations management and staff for which they have mandated
oversight responsibility have a direct input to decisions affecting their careers.

LLNL is taking steps to immediately restore the independence of the group. These
include both a reorganization of the discipline into a group reporting directly to the
Hazards Control Department Head and to directly fund them through “block”
funding.

5. The effectiveness of the oversight responsibility of the criticality safety
group is limited. Management systems in place are not effective in
ensuring that the criticality safety problems identified result in senior
management attention and correction of the problems.

The ANSI/ANS 8.1 and 8.19 requirements state that “Operations shall be reviewed
frequently (at least annually) to ascertain that procedures are being followed and that
process conditions have not been altered so as to affect the nuclear criticality safety
analysis. These reviews shall be conducted, in consultation with operating personnel,
by individuals who are knowledgeable in nuclear criticality safety and who, to the
extent practicable, are not immediately responsible for the operation,” and, “The staff
shall conduct or participate in audits of criticality safety practices and compliance with
procedures as directed by management”.

A key responsibility of the nuclear safety function in the ANSI standards and a key
tenet of nuclear criticality safety is that the nuclear criticality safety function
provides effective, independent oversight of operations. This concept includes
adequate staff to oversee operations and identify problems, and adequate authority
to ensure that criticality safety problems identified are corrected - both of which
have been previously identifkd in this report as being poor.

The LLNL reorganization of the discipline into a group reporting directly to the
Hazards Control Department Head should improve the effectiveness of the group’s
oversight of programmatic operations. Additionally, LLNL has committed to an
annual review of the Criticality Safety Program which will be performed by the
Director’s Office to determine the health and quality of the program and the
adequacy of resources provided to the group.



C. The role of nuclear criticality safety requirements on LLNL facilities’
authorizations bases.

A recent letter from the Defense Nuclear Facilities Safety Board (DNFSB), expressed a
concern that LLNL was conducting fissile material operations outside of the envelope
defined by their respective authorization bases without DOE review or approval. Three
significant operations were sited as examples where DNFSB staff members had made the
observation that work had been or was being conducted outside of the scope of the
authorization bases and that, additionally, two of the operations in Building 332 (the W48
cracker and workstation #6906) lacked the required criticality safety analyses. The letter
also described the Board’s concerns with LLNL’s criticality safety program.

The review team reviewed LLNL’s response to these issues as well as specitlcally looking
at the documentation and workstations in question.

LLNL agreed that Board staff members were correct in that the workstation #6906
Operational Safety Procedure had expired and the criticality safety analysis for that
operation was out of date, not up to current standards, and did not reflect the current
operation (storage of the material that had been used during the previous authorized
operations). Since the Board staff members’ visit, LLNL developed a criticality safety
analysis and corresponding OSP covering the storage of this material and the review team
looked at these documents. Additionally, the review team reviewal every workstation in
Building 332 containing fissile material to assure that these operations were within the
envelope defined by the facility’s authorization basis which describes the process for
determining and implementing criticality safety controls within Building 332. However, it
should be nottd that as part of the LLNL assessment (discussed in section 111.A.1), LLNL
identified the storage of several waste drums in the basement of Increment 3 as lacking the
required OSP.

This DOE review team also reviewed the Criticality Safety Analysis and corresponding
Operational Safety Requirements for the W48 Cracker. LLNL’s inability to supply this
criticality safety analysis at the time of the Boiud staff member’s request was probably due
to the fact that the LLNL criticality safety group lacked a full time group leader who would
be the obvious point of contact for obtaining such documents. Also, due to the group’s
continuing struggle for resources discussed earlier in this report, they had only recently
moved into a common office area and the CSAS were not yet located in a single location.
These criticality safety analyses form a key part of the process, defined in the SAR and
approved by DOE, which determine and implement criticality safety controls (including
mass limits) for specific operations within Building 332. It is LLNL’s failure to provide
Board staff members with this CSA that led the Board to the incorrect conclusion that the
default fissile material mass limit of 220 grams had been exceeded without DOE
authorization. However, because this operation did go through the process described in the
SAR, it did not exceed SAR mass limits nor was it an operation without DOE approval.

The third example sited, operations involving W79 dissolution workstation development,
was a non-nuclear operation occurring at Site 300. The mass of LX-10 high explosive
(HE) in the W79 HE assemblies is significantly below the 4,000 pound Quantity-Distance
weight limit specified in the Operational Safety Requirement (OSR) section of the facility’s
SAR. However, LLNL has an internal control of only 100 lbs of HE for the individual
Cells within the facility. It is this more restrictive, but internal, level of authorization that
the OSP referenced. No further DOE authorization was required for this operation. The



review team was satisfied with this and felt that any further review of this issue did not fall
with@ the scope of the appraisal.

The team went on to review the criticality safety aspects of the Safety Analysis Reports
(SARS) for most facilities and found that they were well written, thoroughly covered the
hazards existing in each facility, and analyzed the potential consequences associated with
their hazards. These, together with the associated Technical Safety Requirements for the
facilities, constitute adequate bases for DOE to assume the residual risks and authorize
operation. Table 1- gives the status of SAR documentation for each of LLNL’s facilities
that handle fissile material in excess of 220 grams.

Facility Safety Procedures (FSPS) provide generic (facility-wide) operating plans which
implement the controls specified in the facilities’ authorization bases. Operational Safety
Procedures are then issued to address safety related controls for individual operations in a
manner consistent with a facility’s SAR and FSP. In general, if an operation can be
performed within the restrictions of the facility FSP, an individual OSP is notneeded.This
permits low-hazard, routine procedures to be conducted without further formal
documentation, but provides for generation of OSPS for operations exceeding amounts of
fissile material prescribed in the FSP. For example, in building 332, work involving
workstation limits of less than 220g of 239Pu may be performed under the Bldg. 332 FSP,
whereas operations involving more than 220 grams must have their own approved OSPS.
This system provides a graded approach to safety documentation.

Before an OSP can be issued, a criticality safety analysis (CSA) must be performed by
qualified personnel to determine that the activity under consideration will always be
subcritical with an adequate margin of safety. In these analyses, assurance is made that the
“double contingency principle” is adhered to. CSA’S examined were of good quality. It is
important to note that this process as described in the SAR has the approval of the DOE
Oakland Operations Office. Thus, these operations are being conducted with DOE
approval.

The team reviewed the newest (4/1/96) version of Chapter 31, Criticality Safetv of the
LLNL Health and Safety Manual. The chapter is a clear expression of overall policies and
procedures for the LLNL Criticality Safety Program. This chapter is based upon the
requirements of DOE Order 5480.24, which is LLNL’s current contractual criticality safety
requirement. It is noted that while DOE 5480.24 has been replaced DOE-wide by DOE
420.1 which in turn is to be replaced by 10 CFR 830.330, conversion to the newer order
and rule will not be a difficult matter, since these regulations are based upon the
ANSI/ANS-8 series of criticality safety standards.
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status

DOE Approval 3/95
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DOE Amxowd 12/94

Approved BIO 8/95

Draft SARS in
review

Final Draft in
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DOE Approval 10/94

D. DOE OAK Oversight of Nuclear Criticality Safety

DOE/OAKs oversight of criticality safetv momam has been inadequate. While dav to dav
DOE oversight in L~NL nuclear f~cilitie~ fias kcreased in the last y~ar, there has ~n littl~
oversight attention paid specifically to the criticality safety program. Past walkthroughs
and reviews (one in 1994 and one in 1995) have focused on operational issues and failed to
identify institutional concerns identified earlier in this report that are the root cause of these
problems. Additionally, OAK has not evaluated any of the three LLNL restructurings of
the LLNL criticality safety program that have occurml during the last five years.

To address this issue, OAK will ensure that daily operations receive additional oversight
through the OAK facility representative program. This program had already made plans
prior to this review to provide additional coverage of Building 332. In addition, OAK has
committed additional personnel resources to the oversight of LLNL’s institutional criticality
safety program.



Appendix 1 - Biographical Summaries of Assessment Team

William Bell

Mr. Bell served in the US Navy for four years on two nuclear submarines. During that
time he was assigned as a Division Officer for all nuclear related divisions and was
responsible for the operation and maintenance of the division’s systems. He has over
eleven years of commercial nuclear utility design experience, including both primary
and balance of pant systems, and was certified by the utility to perform Unreviewed
Safety Question Determinations and Evaluations in accordance with 10CFR5O.59. He
has been with DOE for more than six years and was qualified as a Facility
Representative at K-Reactor, Savannah River Site (SRS). He also participated in the
K-Reactor restart effort, including assisting in the preparation of a Safety Evaluation
Report and a Readiness Assessment. He also participated in evaluating the contractor’s
Operational Readiness Evaluation for the H-Tank Farm High Level Radioactive Waste
Evaporator at SRS. He is currently a qualified Facility Representative for the Los
Alamos Critical Experiments Facility at Los Alarnos National Laboratory. Mr. Bell has
a Bachelor’s Degree in Physics from the Florida Institute of Technology and a Masters
Degree in Nuclear Engineering from the University of Florida.

Al Evans

Mr. Evans is a Ph.D nuclear physicist in the OffIce of Basic Energy Sciences in Office
of Energy Research. Prior to his assignment to ER, he worked for Defense Programs
in the Office of Weapons Research, Development, and Testing. Before coming to the
Department of Energy, he worked at the Los Alamos National Laboratory Critical
Experiments Facility and the Nuclear Safeguards Division. Prior to that he conducted
research at the U.S. Naval Ordinance Laboratory. In 1989 he was the Chairman for the
Defense Programs committee to study requirements for continued operations of the Los
Alamos Critical Experiments Facility. In 1990 he chaired the committee to appraise
criticality safety in Defense Programs facilities. In 1992 he was a member of the
radiological safety appraisal team (Office of Nuclear Energy) for the High Flux Isotope
reactor at Oak Ridge National Laboratory. Since 1993 he has lxxn a member of the
DOE Nuclear Critical Experiments Steering Committee. Mr. Evans has a Ph.D. in
Nuclear Physics from the University of Maryland.

Dennis Galvin

Mr. Galvin is a general engineer with the office of Engineering and Operations Support
for Defense Programs. He joined the Department of Energy as a technical intern in
1991. As an intern for two and one-half years, he assisted on several engineering
assessments, including assisting facility representatives at Rocky Flats for five months
and assisting the resident inspectors at the Susquehanna Steam Electric Station for nine
months. For the past one and one-half years, he has provided criticality safety support
to Defense Programs. Mr. Galvin has a BS in rmclear engineering from Penn State
University.



Adolf S. Garcia

Mr. Garcia has, as a Senior Nuclear Safety Specialist for the Idaho Operations Office,
Managed DOE’s INEL Criticality Safety Program since January 1995. He has twenty
years of experience in criticality safety, including four years as a member of Argonne
National Laboratory’s Criticality Hazards Control Committee and six years as a charter
member of Argonne National Laboratory’s Nuclear Facility Safety Committee. He has
conducted numerous Criticality Safety Assessments for DOE Headquarters and various
DOE contractors. Included in these were a Technical Safety Assessment (TSA) of the
Lawrence Livermore National Laboratory Plutonium Building, a TSA of the SRP
Uranium Canyon, the criticality safety section of the Tiger Team Assessment of
Lawrence Livermore National Laboratory, an Operational Readiness Evaluation for
DOE-ID for fuel transfers at the ICPP (Idaho), an Assessment of Interim Storage of
Plutonium Solutions in F-Canyon and Mark-31 Targets in L-Basin at the Savannah
River Site, and an Operational Readiness Review of the FB-Line Facility at the
Savannah River Site. He is a charter member of DOE-EH’S Nuclear Criticality
Technology and Safety Project, and the DOE-EH Criticality Issues Resolution
Committee. He provides advisory support in criticality safety issues for DOE
Headquarters EM- 4. He has been a member of Subcommittee 8 (ANSI/ANS
Criticality Safety Standards) for more than ten years and is presently chairman of the
American National Standard for Nuclear Criticality Safety in Operations with
Fissionable Materials Outside Reactors (ANSI/ANS 8.1). He has a BS in General
Studies with major in Nuclear Engineering and MS in Nuclear Engineering from
Louisiana State Universi~.

Teh Hsieh

Mr. Hsieh is a nuclear safety and natural phenomena hazard specialist for the Oakland
Operations Office. He joined DOE at the Savannah River Site (SRS) and worked on
the K-Reactor Restart Special Project. He managed for DOE SRSPO (Restart Special
Project Office) the K-Reactor SAR Upgrade Program on Chapter 15 Transient and
Accident Analyses and the Severe Accident Assessment Program. Prior to Joining
DOE, he conducted research of compact nuclear reactors for space applications and
space nuclear power systems for NASA at Jet Propulsion Laboratory. Before
transferring to DOE/OAK, he worked on the safety requirements for the New
Production Reactor (NPR) which included consideration of beyond design basis
accidents for both HTGR and HWR. Mr. Hsieh has a PhD in Nuclear Engineering
from UCLA and a Master’s Degree in Nuclear Engineering from University of
Cincinnati.

Mark Lee - Team Leader

Mr. Lee is a nuclear safety specialist for the Oakland Operations Office. He has 11
years of experience in the areas of radiological controls, nuclear emergency planning,
safety documentation and safety analysis consisting ofi four years DOE experience in
nuclear safety and operations with the Oakland Operations Office, and seven years
experience as a civilian engineer for the naval nuclear propulsion program. He led the
review team for the Readiness Assessment for the LLNL Plutonium Facility. He also
led the review team for a multi-disciplinary appraisal of ES&H at LLNL. Mr. Lee
attended the University of Missouri-Rolls where he earned a BS in Physics which
included extensive studies in Nuclear Engineering.



Douglas A. Outlaw

Mr. Outlaw is a PhD nuclear physicist with a broad safety-related background that
includes university teaching, experimental nuclear physics research at a DOE accelerator
laboratory and over 17 years of experience in safety analysis and assessment of non-
reactor nuclear programs and activities for DOE, NRC, and NASA. Most recently, his
efforts have included assisting DOE headquarters in the development of nuclear safety
guidance, review of specific nuclear safety concerns at DOE facilities, and serving as a
nuclear facility safety expert to DOE for Technical Safety Appraisals and operational
Readiness Reviews of DOE facilities. other recent related activities have included
criticality safety analyses, probabilistic risk assessments, hazards evaluations, accident
consequence modeling, and the preparation of accident analysis portions of safety
analysis reports, environmental assessments, and environmental impact statements for
DOE, NASA, and others. He is currently serving as a Senior Program Manager and
Senior Scientist at SAIC. Dr. outlaw served as a technical expert in the areas of safety
analysis, criticality safety, engineering support, and other safety-related areas for
facility reviews of DOE Defense Programs facilities. Between 1991 and 1993, Dr.
Outlaw served as a technical expert in eight DOE-HQ/DP-67 sponsored Technical
Safety Appraisals of DOE major facilities, including Mound Laboratories, Lawrence
Livermore National Laboratories, the Pantex Plant, the Nevada Test Site, and the
Kansas City Plant. Since 1993, Dr. Outlaw has served on Operational Readiness
Reviews for Zone 4 at Pantex and F-Canyon at the Savannah River Site. Among the
areas for which Dr. Outlaw had the lead were safety analysis, criticality safety,
emergency preparedness, and engineering support.


