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I. INTRODUCTION

This report documentsthe resultsof the of TechnicalSafetyAppraisal (TSA)
of the Lawrence LivermoreNationalLaboratory (LLNL) (includingthe Site 300
area), Livermore,California,conductedfrom February26 to April 5, 1990.
The purposeof the assessmentwas to provide the Secretaryof Energy with the
status of Environment,Safety and Health (ES&H) Programsat LLNL. LLNL is
operatedby the Universityof Californiafor the Departmentof Energy (DOE),
and is a multi-program,mission-orientedinstitutionengaged in 'Fundamental
and appliedresearch programs that require a multidisciplinaryapproach.

Founded as a nuclearweapons designlaboratoryin 1952, LLNL was officially
establishedas the Lawrence RadiationLaboratory,the Nation's second
laboratorydedicatedto nuclearweapons research and development, lt has been
operated by UC ever since - for the Atomic EnergyCommissionuntil 1975, then
for the Energy Research and DevelopmentAdministration(ERDA)until 1977, and
now for DOE. LLNL is now a multi-program,mission-orientedinstitution
engaged in abstractand appliedresearchprograms that require a
multidisciplinaryapproach.

Major programs include: research,development_and test activities associated
with the nuclear design aspectsof the nuclearweapons life cycle and related
nationalsecurity tasks; inertialconfinen_entfusion;magnetic fusion energy;
biomedicaland environmentalresearch;,laseF isnt_npeseparation;energy-

related research;beam researchphysics; a_d __'t to a varietyof programs
' '_;_'_Ynciesfor the Departmentof Defense and other Fecler,_z "L Site 300 supports

LLNL's primarymission in the designof nucle(k,L_.;apons_nrough facilities
that allow multiple, simultaneousdiagnosticscapabilityfor hydrodynamic
testing. Site 300 providesthe abilityto develop new high explosivesor
fabricateany high explosivesfrom raw materials,the abilityto manufacture
and assembleparts for testing,test facilitiesfor destructiveand non-
destructivetesting, supportfor projectsusing high explosives,diagnostics,
and the capabilityto performparticlebeam research.

LLNL is locatedon an 82]-acre site, at the easternend of LivermoreValley in
southeasternAlameda County,California,approximately50 miles southeastoF
San Francisco. (See Figure I-I.) The LivermoreValley is the easternpart of
a valley system lying south of Mt. Diablo and east of the hills surroundin_i
San FranciscoBay. Fartherto the east, another low range of hills separates
the LivermoreValley from the San JoaquinValley of centralCalifornia. To
the north rise the higher hills of the Diablo Range, a sparsely settledregion
of forest,chaparral,and rangeland. The hills around the LivermoreValley
are for the most part coveredwith grasses. Agricultureremainsthe major
land use east of I.LNL,but land to the north is being developedfor light
industrialuses. To the west, agriculturalland is being developed with
land sales, subdivisions,and annexationsby the city of Livermore
increasinglycommon. On its southernperimeter,LLNL sharesEast Avenue with
Sandia National Laboratories,with which it also sharesfacilities such as
fire protection,a cafeteria,parkinglots, and utilities.



Site 300, which is considered to be part of LLNL, comprises 11 square miles,
located in both Alameda and San Joaquin counties, about 18 miles east of the
LLNL main site. lt was established as a remote explosives facility to support
theoretical and developmental work performed at the LLNL main site. Site 3'J0
is used primarily for high explosive testing, although assembly testing and
particle beam research is also accomplished there. Portions of Site 300 used
for support services include the firing and test areas, chemistry and process
areas, and the general administration and support areas.

The area surrounding Site 300 is sparsely populated, with the majority of the
land used to support sheep and cattle ranching operations.

The TSA was conducted by a team consisting of professionals from DOE,
contractors, and consultants. The Team found a significant number of ES&H
concerns, which are included in the report, that require prompt management
attention. Although LLNL management subscribes to the recent Secretarial
ES&Hinitiatives and acknowledges the imperative for action, a significant
change in culture will be required before LLNL carl attain consistent and
verifiable compliance with statutes, regulations, and DOEOrders.

Safety activities at the LLNL are informal, fragmented, and inconsistently
implemented. In general, there is no comprehensive sitewide strategy and
coordinated direction for ES&Hprograms. However, compliance issues
identified by The Team are known to Federal, ,State, and local permitting
agencies.

TSAs are operationally focused evaluations. As such, a TSA appraises how
safely a facility or site is being operated _nd the condition of its
equipment. The design of a facility and its systems to permit safe operation
is presumed by the TSA process to be adequate. This TSA addresses whether the
facility design and current operations are consistent with the safety
documentation, whether that documentation is adequate, and whether the current
operations are being conducted within the OSRsestablished for the facility.

The Appraisal Team's efforts were guided by a set of preestablished
Performance Objectives with supporting Criteria. The draft document,
"Performance Objectives and Criteria for Technical Safety Appraisals (Non-
Nuclear)," dated October 1989, was used to perform the TSA.

Where the site or facility performance has not met the Performance Objective,
a Concern is developed which indicates the weakltess or noncompliance. This
Concern is then supported by one or more Findings of Fact. This report
contains the more significant Findings of Fact that support the Concerns
identified by the TSA Team. In cases, Findings supporting a Concern can also
be found under other Performance Objectives. When this is the case, cross-
references have been provided to the applicable Concern. The Concerns
identified by the Aporaisal Team are located under the Performance Objectives
that are most. relevant to the Concerns.

A Concern addresses a situation that in the judgment of the Appraisal Team:
(i) reflected less than full compliance with a DOEsafety and health
requirement or mandatory safety standard; (2) threatened to compromise safe

2



operation; or (3) if properly addressed, would substantially enhance the
excellence of that particular situation even though that part Gf the operation
was judge(_ to have a currently acceptable margin of safety. Because of this
last caten_ry for addressing the excellence of the operation, more Concerns
are reported than would result from a strictly compliance-oriented appraisal.

In addition to identifying Concerns, the Appraisal Team looked for exceptional
practices in accomplishing Performance Qbjectives. These exceptional
practices are contained in the Section under Noteworthy Practices.

This appraisal is an evaluation at a fixed point in time. As a result,
improvements to safety that have been planned, but are not yet completed, are
identified as Concerns if the Appraisal Team judged that failure to complete
the improvements would significantly impact the safety of facility operations.

The Appraisal Team was guided by Mr. O. D. T. Lynch, Jr., Director of the DOE
Division of Safety Inspections. Mr. Fredric D. Anderson and Mr. Richard H.
Lasky of the DOEOffice of Safety Appraisals were the Team Leaders. The
Appraisal Teams consisted of technical experts, including DOEemployees, DOE
contractors, and ouLside consultants. The members of the Appraisal Team and
their areas of principal assignment are listed in Appendix C. A biographical
sketch of each of the Appraisal Team members is included in Appendix D.

The Appraisal Teams wish to express appreciation for the excellent cooperation
exhibited by all levels of LLNL management and staff and for the hospitality
and support of DOE-SAN.



II. PERFORI_NCEEVALUATION

LLNL uses matrix managementto provideflexibleand prompt marshallingof
resources in response to changingprioritiesor missions and to addressnew or
unusual problems. This mechanism,like LLNL's health and safety program,has
its strengthsand weaknesses.While effectivein promotingthe basic research
mission of LLNL, for a facilityas large and complexas LLNL has become,the
matrix system has inherentshortcomingsthat have resultedin the diffusionof
safety responsibilityand authorityand blurringof its lines of
communication. This diffusion is a key contributortoward the shortcomings
identifiedin the health and safetyperformanceof the LLNL.

Multiple linesof responsibilityexist, along programmatic,administrative,or
supportlines, and combinationsof these. While individualsindicate some
comfort in working in a matrix system,the line of safety responsibility
upward From individualworkers is inconsistentor ambiguous,being perceived
to follow all three lines. Overlaps in authorityand responsibilityexist, as
well as duplicationof resources,and even some level of interferenceand
absenceof cross communication,as exemplifiedby the three divisionssharing
responsibilityfor hazardousmaterialspackagingand transportation
activities,duplicatingsome resourcesand, historically,not communicating
with each other.

While ultimateresponsibilityfor safety rests with the LLNL Director at the
top, and knowledgeable,well-motivatedand safety-consciousindividualworkers
at the bottom, implementationof LLNL's safety program in the interpositionis
accomplishedthrough both multitieredand multipathed,unique combinationsof
seniormanagementpositions,safety review committees,safety teams, site/
facility and programmanagers and supervisors,and division-levelsafety
functionorganizations. Most key safety positionsare identified,but not all
are without some ambiguity,and some are without sufficientresources.

Senior managementpromotessafety,but is not followingthrough to ensure
implementationand is not perceivedas being sufficientlypresent at work
sites -- the lack of, or infrequentpresenceof upper managementat Site 300
has distancedthe site's staff in their perceptionof supportand opportunity
from the main site organizations.

Many aspectsof the safety programare fragmented,unfocused,inconsistent,
not in compliance,and proper prioritiesare not being established. Safety
reviewsare often conductedin a supportrole, rather than as oversight, by
safety teams and committeeswhich depend on the programs for funding. LLNL
does not have a programto conduct independentself-assessments. Safety
reviewsare encouragedat many levels throughcommittees,but these groups are
generally involvedonly in issuesand subjectsbrought to them for review by
proponentsof researchprograms. Thus, the performanceof safety reviewsand
oversightat LLNL has an inherentaspectof conflict of interest.

Severalexamplesof failureto fully comply with DOE Orders and Federal
regulationswith respectto public and occupationalsafetywere identified,
includingpackagingand transportationactivities,fire alarm and life safety
code violations,OSHA noncompliancesin constructionand operations,and
electricalcode violations. There is no program to identifyequipment
importantto safety, and cvents significantto safety have existedwithout
being reported,documented,or evaluated,and without benefitof lessons
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learned. Critical componentsof fire protectionsystemsare non'Functional
during the cold months of the year_ some ;,'alvesare inaccessible,and the
conditionof water mains becauseof corrosion,neglect.,and lack of monitoring
have renderedsubstantialportionsof the Site 300 fire protectionsystem
unreli:._blc.Greater attentionshould be given to maintenanceof safety-
related systems.

Safety documentationquality is spotty,not generallycomplete,current,
accurate or accessible. Most facilitiesdo not have approvedor in-place
Safety AnalysisReports or OperationalSafety Requirements. Safety-related
procedures'_aryin qualityand approachand adequacy,dependingon the program
and level of generation. There is no functionat LLNL that tracks status and
needs for safety documentson a sitewidebasis.

The safety function organizationsare staffedby competentsafety
professionals,but LLNL has not devotedsufficientresourcesto non-research-
_*elatedheaith and safety activities. Althoughthe level of technical
competence is very high at LLNL, no policy or proceduresmanual nor corporate
standardexist for training. Considerablevariabilityexists in training
activitiesand administration. Trainingevaluationtechniquesand methods
vary widely and in many cases do not exist. The quality of training
documentationis also variable,good in some facilitiessuch as the Plutonium
Facility and HazardsControl; poor in others, such as the Security Protection
Force. Hazardscommunicationsneed to be more consistentand effective.

The Whiz Tag System, intendedto providerapid responseto high-priority
maintenanceneeds, is one of severalmechanismsavailablewhich allow
modificationsand installationof new equipmentwithout benefitof mandatory
review or documentationby fire protection,HazardsControl,or security.
Quality verificationis inconsistentand ineffective;there is no sitewide
instrument/gauge/toolcalibrationprogram.

Strengthsexist in technicalcompetence,criticalitysafety,medical services,
laser safety,training programsprovidedby the HazardsControlDepartment,
and emergencyresponse capability(althoughplanning in this area is
deficient,and training is in the early stages of developmentand not yet
implemented).

Five root causes may be identifiedfor the deficienciesin LLNL safety
performance: (1) DOE SAN and LLNLmanagementhave not establishedcontrols
that are effective in verifyingcumpliancewith safetyproceduresand
requirements;(2) weaknesses in trainingand a lack of formalityin safety-
related operationshave resulted in widespreadnoncompliance;(3) senior
management involvementand independentverificationof adequatesafety _s
lacking, in that there is a need f_..rproactivesearchesfor safety-related
deficienciesar,d improvements,and there are no consistentsearchesfor
potentialsafety degradation,feedbackfrom quality assuranceactivities,
lessons learnedfrom onsite and offsiteopp._'atingexperience,or meaningful
considerationof advances in safetytechnology;(4) DOE SAN has not exercised
close safetyoversightof LLNL, althoughthere is evidenceof occasional
involvementby DOE SAN in safety issuesat LLNL and a sp.allpresenceon site,
but frequent inspections,assessments,and followupsrequiredto ensure that
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an appropriate level of safety performance is achieved are absent; and
(5) there is an expectation and assumption of safety rather than an inquisi-
tiveness to challenge a suspect assessment or demonstrate its safety.
The dedicated and highly competent staff at LLNL is capable of substantially
improving overall safety performance. This improvement can be realized
through proactive management control of safety analyses, procedures, training;
maintenance, and operations, and can be demonstrated through better workplace
practices and documentatior.

LLNL Location

Davis _to __

Santa Rosa ;
::.

•. •

Stockton

Jose

3ean .,.
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III. FINDINGSAND CONCERNS

All of the areas that were appraisedat the LLNL are discussed in this
section. The summarystatementfor each area addressesthe more pertinent
facts obtained and conclusionsdrawn from: (I) observingroutineoperations,
emergencyexercises,and the physical conditionof the facilities;(2) talking
with LLNL management,technical,and craft personnel;and (3) reviewingpolicy
statements,records, procedures,and other documents.

All PerformanceObjectivesfor which Findingsleadingto a Concernwere
identifiedby the AppraisalTeam are given in this section. The findingsthat
follow the statementof _ch applicablePerformanceObjective addressthe more
pertinentfacts obtained that led to the stated Concern. All Concernswith
LLNL are identifiedin this section. Addressingthese Concernswith
appropriatecorrectiveactionswill improvethe level of safety of the
operationsat this site. Each Concernhas been classifiedas to its
seriousnessin accordancewith the system describedin Appendix A. The
resultsare summarizedin Appendix B. The Findingsthat serve as the basis
for a Concern can be found immediatelyprecedingthe Concern and are
identifiedby the use of an asterisk (*). ToO understandthe full intent of
any Concern, it is necessaryto read its basis. The resolutionof the
individualConcerns may not be sufficientto preventtheir recurrence.
Therefore,the underlyingissues or root causes also need to be sought out and
addres_Z.

The program activitiesevaluatedwere, generally,found to be conductedin
accordancewith acceptablec,peratingprocedures. However, instanceswere
found where compliancewitF some aspect of a DOE-mandatedrequirementis
deficientor could be improved,or where a greaterlevel of safety is needed
to be attained throughstrict adherenceto existingprocedures. Other
instanceswere identifiedwhere proceduralimprovementswere required.

The Appraisal Team realizedthat most of its negativeFindings are only
symptomaticof underlyingcasual factors. The AppraisalTeam has made an
effort,drawing upon the extensiverelevantexperienceof its members, to
identifythe underlyingcausal factors in developingits summary statements.

However, the AppraisalTeam recognizesthat this effort is imperfectat best
becauseof the limitedtime the team could devote to analyzingthe problems,
and the team's relativeunfamiliaritywith the detailsof the contractor's
overall operation. Therefore,the AppraisalTeam believes that the contractor
should consider the Findings,and even the statementsof Concern, as possibly
symptomaticof some set of deeper root caus_,_,and should search out and
correct root causes so that there will be reasonableassurancethat
improvementsin the safety of the operationwill be sustainable.
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Of the 142 Concerns, all are CategoryIII, with the exceptionof 5 that are
judged to be Category II. CategoryII Concerns are definedas having a hazard
significanceand urgency such that the necessaryresponse shouldbe addressed
shortlyfollowingthe closeoutof the appraisal. Category III Concerns are
expectedto be addressed in a normal,responsivemanner.The criteria for a
Category II Concern states that "...considerationshouldbe given to whether
facility shutdownis warrantedunder the circumstances." The AppraisalTeam
consideredthis issue and judged that facility shutdownwas not warranted
based upon any individualConcernor the collectiveimpactof all the
Concerns.
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A. ORGANIZATIONANDADMINISTRATION

This Appraisaladdressedall eight PerformanceObjectivesin the Organization
and Administrationarea. The Organizationand Administrationreviewof LLNL
was accomplishedby interviewingselectedLLNL managementpersonnel,including
the Director and AssociateDirectors,the ResidentManager, Department/
Division Managers at the main site, representativesat Site 300 who have been
designatedto serve as members of the ResidentManager'sstaff, and selected
technicians;by reviewingdocuments;by visitingfacilitiesat both the LLNL
main site and at Site 300; by viewing actualoperationsin the DissolvingWing
of Bldg. 151; and by attendingpresentationsby LLNL and DOE SAN management
staff.

LLNL is a large organizationwith a broad spectrumof activities.
Responsibilityfor safety is delegateddownwardfrom the LLNL Directorthrough
program supportand administrativepaths. Matrix assignmentsof individuals
at lower management,supervision,and work force levels result in a lack of
clarity in accountabilityfor safety. To ensure accountability,management
functionsmust be definedand integratedsitewide,and ground rules must be
documentedfor conductingday-to-daybusiness in a consistentway throughout
Lt.NL.

As a consequenceof the matrix managementsystemused by LLNL, some
organizationchartsshow the administrativeline of responsibility;others the
programmaticline of responsibility;and still others the Site 300 reporting
line, which is neither administrativenor programmatic. Thus, most management
personneland staff have two reportinglines,while many of those at Site 300
have three.

Some managementpersonneland staff interviewedthoughtthat safety
responsibilityfollowedthe administrativeline, while others thought it
followed the programmaticline. At Site 300, because the safety
responsibilityis assigned to the ResidentManager, the line safety
responsibilityis not a single unbrokenline but a dual line that comes
together at varyinglevels of LI.NLmanagement.

Even though the matrix organizationis difficultto understand,most of those
interviewedfelt comfortableworking in this type of organization. However, a
few employeesindicatedthat multiplelines of safety responsibilitycan lead,
and have led, to situationsin which they have felt pressuredto relax safety
requirementsin the interestsof programobjectives. Potentialconflicts
between programand safety interestscan occur becausesafety team members
provide both safety overview and technicalassistanceto programs. In
addition,programmanagersmust decideon the funding level for safety in
competitionwith program funds. A means of ensuring that fundingreflects
safety priority has not been established. These potentialconflictsare not
addressedby sitewidemanagementprocedures. The matrix system inherently
complicatesthe establishmentand maintenanceof safety accountabilityat
LLNL.

The ResidentManager has been assignedresponsibilityfor establishmentand
operationof the safety program at Site 300. However, he has not been
delegated sufficientdirect authorityor resourcesto fulfillthis
responsibility. Furthermore,the Site 300 Safety and OperationalManual
states that operationalsafety lies with the department/divisionoperatingthe
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facility involved;the safety responsibilityfor technicalsupport lies with
the department/divisionperformingthe work; and the ResidentManager has the
staff safety support responsibility.

The LLNL is an informalorganization. Missionand function statements,which
defirlethe assignedpurposeof each organizationalunit and how this purpose
is to be accomplished,do not exist for all organizationalunits. The mission
and function statementsthat do exist are locatedin varioustypes of
documents. There are no written and promulgatedsitewidesafety goals that
can be tracked to determinesuccessor failure,nor do all departments/
divisionshave written safetygoals. Specificposition/jobd_._scriptionsthat
delineatesafety responsibilitiesdo not exist for all management personnel.

LLNL Management'sassessmentof facilityactivitiesis compromisedby the lack
of a sitewide programfor ensuringperformancequalitythrough frequent,
formal audits; neglectingto make full use of the unusualoccurrencereporting
system;and lack of a sitewidedata analysisand trendingrequirement. In
addition,informationbeing providedto employeesin the form of manuals and
safety procedures lacks clarity,completenessand accuracy,making good worker
performancedifficultto achieveand measure.

The LLNL Health and SafetyManual and the Site 300 Safety and Operational
Manual are not controlled. Safety analysisdocumentationis not satisfactory
in format or content. LLNL is quite familiarwith the extensivedeficiencies
in Safety Analysis documentationat LLNL.

The Site 300 personnelform a close-knitgroup. They are proud of their
accomplishmentsand firmlybelievethat the Site 300 level of safety far
exceeds that at the LLNL main site. The managementpersonneland staff
interviewedwere knowledgeableof their own assignments,as well as the
overall operationof Site 300. There appearedto be greater loyaltyto
Site 300 than to LLNL. Many Site 300 managementpersonneland staff feel
somewhatisolated at Site 300 and, becauseof ti_einfrequentvisits to
Site 300 by upper-levelLLNL managementpersonnel,they do not believethey
can compete on an equal basis with LLNL main site organizationsfor staffing
and other resources.

Personnelmanagementis performedin accordancewith a sitewideguide,
implementedat the AssociateDirectoratelevel. The absenceof administrative
requirementsleads to considerablevariabilityin practices. Performance
appraisalis used not only to measure the employee'sperformance,but also to
establishhis or her scope of work. Performanceappraisalobjectivestend to
be general and often inadequatein their considerationof safety performance.

The LLNL fitness-for-dutyprogramdoes not includesubcontractorsand
visitors,nor is there sufficientpreassignmenttestingof employees in
sensitivepositionsfor substanceabuse or preemploymentand random testing.

There are more than 40 concerns in the report which have been categorizedas
deficienciesin which LLNL is not in compliancewith DOE Orders. LLNL has no
systematicmeans of ensuringthat DOE Orders are being followed in the
relevantactivities.

III-4



OA.I SITE/FACILITYORGANIZATION

PERFORMANCEOBJECTIVE: Managementshould organizeand manage the
site/facility'swork, programs,and resourcesso that safetyand health are an
integralpart of the personnelduties and requirementsare consistently
implemented.

FINDINGS: o An overallmanagementplan which would define the LLNL mission,
the scopes of work for the numerousAssociateDirectors,
priorities,objectives,responsibilities,and interfaceswhich
would also includesafety considerationshas not been developed
and put in place at LLNL.

o Some of the above mattersare discussedand resolved through
reviewsby a complexarray of upper-levelmanagementcomittees;
however, clear accountabilityfor responsibilitiesand functions
is difficultto verify throughthis review process. A document
was providedwhich lists the committees,their general scopes of
activity,membership,and reportingline. The document does not
address how this arrangementof committeeswould be integrated
to performthe managementplan functionsenumeratedabove.

o The Directorof LLNL has initiatedan effort through an exchange
of lettersbetweenthe Directorand the AssociateDirectorsto
establishagreed-uponroles for upper management;however, this
effort, originallyundertakenin mid-i989,is incomplete.

o The above letters indicatethat there are a number of
deficienciesrelatedto the definitionof organizational
functionsand responsibilitiesat LLNL, such as problems with an
AssociateDirectormodifyingtop-leveldirectives,clarity of
delegationof authority,lack of a strategicplan, and lack of
initiativesfor the AssociateDirectorsto work together.

o A sitewideadministrativeplan to establisha consistent set of
requirementshas not been implemented,resulting in excessive
inconsistencyin the conductof operationsrelated to safety
overview, auditing,training,operation,procedures,document
control, and personnelmanagement.

o See SectionsMA.2, PT.I, AX.3, TC.I, and OP.I; and Concerns
RP.I-2,SS.3-I,and MA.I-.5.

CONCERN: Accountabilityfor safety responsibilityis not clearly defined
(0A.I-I) because of the lack of upper-levelmanagementcontrol
(H3/C2) documentation.

FINDINGS: o Safety is clearly statedat I.LNLto be a line responsibility;
however,the matrixmanagement tends to obscure the
understandingof individualsat thematrix intersectionsas to
which line, administrativeor functional,is correct for them.

o Working-levelstaffcan experienceundue pressuresin situations
where programobjectivesare in conflictwith safety
requirements;perceivedthreatsof retaliationby, for example,
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withdrawalof programsupportfor a matrixed individualwho
strictlyenforces safetyrequirementscan discouragereporting
of potentialsafety problems.

o HazardsControl SafetyTeam personnelare subjectto a conflict
of interestbecausetheir fiscal supportcomes from the program
organizationfor whose activitiesthey are providingsafety
overview.

o lt is understoodfrom management-levelinterviewsthat the
question of clear lines of safety responsibilityis a matter of
concern at LLNL recentlyand has been addressedbut not fully
communicatedto the workinglevel.

o See Section PT.I.

CONCERN: LLNL has failed to maintainclear lines of safety responsibility
(0A.I-2) and independenceof safetyoverview.
(H2/C2)

FINDINGS: o All working-levelstaff interviewedstated that their line
safety responsibilitywas to their immediatesupervisor,
regardlessof whether that was the administrativeline or
programline of responsibility.

o Some first- and second-levelsupervisorsinterviewedat Site 300
thoughttheir line safety responsibilitywas throughtheir
administrativechain,while others thought it was through the
programmaticchain. All agreed,however,that they have a dual-
line safety responsibility,the second being throughthe
ResidentManager.

o See SectionsOP.I, MA.I, and PT.I.

CONCERN: o All management personneland staff interviewedat Site 300
(0A.I-3) do not have the same ullderstandingof the line of their
(H2/C2) safety responsibilities.

FINDINGS: o Missionand functionstatements,where they exist, are not
consistentacross LLNL.

o A few of the departmentshave some mission/functionstatements
in departmentaldocuments. However, these do not generallygo
below the divisionlevel, and in many cases do not mention
safety as part of the mission.

o Many managementpersonnelinterviewedwere not aware of any
mission/functionstatementsfor their department.
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CONCERN: Mission/functionstatementsthaL define the assignedorganizational
(0A.I'4) purposeand how this purpose is to be accomplisheddo not exist for
(H3/C2) all organizationalunits.

FINDINGS: o The Site 300 Safety and OperationalManual states that "The
responsibilityfor the establishmentand operationof the
Laboratory'sSafety Programat Site 300 has been delegatedto
the AssociateDirector for Nuclear Design and he has, in turn,
delegatedthis responsibilityto the Site 300 ResidentManager."

o Department/divisionrepresentativesat Site 300 serve in a dual
role in which they representtheir parent organizationsin all
respects,while participatingin the managementof Site 300.

o The responsibilityfor operationalsafety at Site 300 "lieswith
the LLNL department/divisionoperatingthe facility involved.
However,this operatingstaff does not report to the Resident
Manager.

o The safety responsibilityfor technicalsupport to these
facilitieslies with the department/divisionperformingthe
work. Like the operati,':gstaff,this technicalsupportstaff
does not report to the ResidentManager.

o Staff safety support 'isprovidedby the ResidentManager in
conjunctionwith the technicalservicesstaff.

o The ResidentManager has been matrixed into this positionFrom
MechanicalEngineering.

o The ResidentManager has no personnelreportingdirectlyto him
either administrativelyor programmatically,and cannotdirectly
and officiallyreprimandor rewarda Site 300 employee.

o The ResidentManager has limitedcontrol over the qualityor
level of trainingof employeesat Site 300.

o The ResidentManager has a very small budget,which is not
adequateto correct safetydeficienciesor initiatesafety
upgrades.

o The ResidentManager does not receivesufficientupper-level
managementsupportto compensatefor the lack of delegated
authority,and upper-levelmanagementpersonnelseldom come to
Site 300 to obtain a first-handassessmentof the safetyneeds.

o See Section OP.I.

CONCERN: The ResidentManager does not have sufficientdirect authorityor
(0A.I-5) resourcesto fulfillhis safety responsibilities.
(HI/C2)
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FINDINGS: o The LLNL Health and Safety Manual states: "The Labor_tory
Director is responsiblefor safety at LLNL. He assi;nsto all
levels of managementthe responsibilityfor implementingthe
LLNL Safety Policyand for maintaininga safe work
environmento..Althoughan AssociateDirectormay assign safety
responsibilitiesto others, he remainsresponsiblefor ensuring
correctionof all oversightsand errorswithin his organization
that result in injury,illness,propertyloss, or environmental
damage."

o The AssociateDirectorfor NuclearDesign has delegatedthe
responsibilityfor the establishmentand operationof LLNL's
SafetyProgram at Site 300 to the ResidentManager.

o Operationalsafetyand technicalsupportsafety have been
assignedto those operatingthe facilityand those performing
the work, respectively.

o The LLNL Health and SafetyManual, Supplement1.02, states:
"Most first-linesupervisorshave responsibilityfor employees
and for areas where employeesand otherswork. Because of the
LLNL matrix system,supervisorsmay have line responsibilityfor
employeeswho work in another supervisor'sarea and may have
other supervisor'semployeesin Lheir area. There are also
project leaderswho have no line responsibilitybut in effect
function as area or employee supervisors." (See
Concern PT.I-I.)

o The LLNL Health and SafetyManual states that "Employeesare
responsiblefor their own safety and for...bringingto the
supervisor'sattentionany behavioror conditionthat may cause
injury or illnessto others or unacceptabledamage to property"
and for promptlyreportingan occupationalinjury, illness,or
significantexposureto toxic materialto their supervisorand
to Health Services.

o LLNL issues variousorganizationcharts,some show lines of
administrativeresponsibility,some lines of programmatic
responsibility,and others (for Site 300) show lines of
responsibilityto the ResidentManager,which may be neither
administrativenor programmatic. Most charts do not indicate
the nature of the line of responsibilitybeing depicted.

o See SectionPT.I.

CONCERN: For Site 300, it is frequentlynot possible,as required by
(0A.I-6) DOE 5480.IB and DOE 5482.1B, to trace a single line of safety
(H2/CI) responsibilityfrom the LLNL Directorto the staff performingthe

task.
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FINDINGS: o Detailed safety policiesand requirementsare embodied in DOE
Orders.

o lt is the LLNL Director'sstated policy to accept nothing less
than full compliancewith DOE ES&H Policiesand Regulations.

o The DOE/UC contractrequirescompliancewith "all applicable
safety and health regulationsand requirements(including
reportingrequirements)of the DOE communicatedto the
University."

o The AppraisalTeam found more than 40 concernswhi(h indicated
lack of compliatlcewith various DOE Orders.

CONCERN: There is no LLNL system in place to ensure that DOE policies
(0A.I-7) and requirementsare addressedby the cognizantpersonneland that
(HI/C]) compliancewith the requirementsis currentlymaintained. As a

result, LLNL operationsare being conductedin significant
noncompliancewith DOE Orders.
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OA.2 ADflINI'.STRATION

PERFORMANCEOBJECTIVE: Administrativeprogramsand controls should be in
place to ensure policiesconcerninghealthand safety are administered
throughoutthe facility,

FINDINGS: o HazardsControl SafetyTeam members are chargedwith providing
- both technicalsafety adviceto, and safety overviewof, the

same programor facilityactivities. Their objectivityis
therebypotentiallycompromised.

o Programmanagers purchase safety assistanceand overview from
the HazardsControlDepartment. Their line safety
responsibilityis in potentialconflictwith programmatic
objectives. A means to ensure that safety funding is
commensuratewith its priorityhas not been establishedat LLNL.

o SafetyTeam members' safetyoverview objectivitycan be
compromisedby direct participationin programmaticoperations.
Such participationwas observedto have occurreddespite Hazards
ControlDepartment'sinstructionsto the contrary.

o See Sections PT.3 and OS.I.

CONCERN: Conflictsof interestbetweenreshonsibilitiesfor program and
(0A.2-I) safety exist at LLNL.
(H2/C2)
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OA.3 MANAGEMENTOBJECTIVES

PERFORMANCEOBJECTIVE: Site/facilitymanagementobjectivesshouldensure
commitmentto safe operation, includingenforcementof approvedwork practices
and procedures.

FINDINGS: o Althoughmanysafety and programdocumentsstate the expectation
that activitieswill be performedsafely,there is no sitewide
documentedrequirementthat organizationalunits develop and
implementspecificsafety goals, make individualassignmentsof
disaggregatedgoals, and measure performanceagainstsuch goals.

o Safetyg_als are not consistentacross LLNL.

o LLNL does not set annual safety goals to achieve specificlimits
or to improvethe overalllevel of safety (e.g., lost work-day
case reductionfrom the previous)_ar).

o Of the departmentsinterviewed,only Plant Engineeringhas
written safetygoals that are measurable.

o Some departmentshave general safetygoals in various
departmentaldocuments,but in most cases the safetygoals are
not trackedor charted,nor are they written in such a way that
successor failurecan be determined.

o See SectionPT.I and Concern0P.I-3.

CONCERN: LLNL does not requireand does not have written and promulgated
(0A.3-I) sitewidesafety goals, nor do all departmentalelements have
(H2/C2) specific,measurablesafety goals which can be tracked.
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OA.4 CORPORATESUPPORT

PERFORiJ_NCEOBJEC'fIVE:Corporateinterestand supportfor safe operation
should be evident.

FINDINGS: o The Universityof California (UC)does not have a safety policy
for LLNL operations. The DOE/UC contractcontainsa safety
clause which commitsUC to maintain a safeworkplace and to
comply with DOE safetyrequirements.

o There is no formal delegationof safety responsibilityfrom the

UC Regentsto the LLNL Director.

o UC does not addressthe priorityof safety over program
objectives. While a number of LLNL policy statements,including
the Director'sstatement,do fully addressthis safety
principle,it is noted that a number of policy statements
bearingthe title LLNL Safety Policydevelopedat lower
organizationallevelsdo not addresssafety priority (e.g.,
ManagementPlan for PlutoniumFacilityOperations,Section 5.1).

o Feedbackon the status of compliancewith safety standardsand
requirementsis not providedby UC to LLNL management. Reviews
conductedby UC's Health,Safety, and EnvironmentAdvisory
Committeedo not specificallyaddress this subject,nor is there
a requirementto do so in the Committeecharter.

o Actions to correctdeficienciesin resourcesto implementneeded
safety actionsare not addressedby UC, but are delegatedto the
LLNL Director.

o See SectionPT.I.

CONCERN: The Universityof Californiademonstrateslittle corporate
(0A.4-I) commitmentto safe operationsat LLNL.
(H3/C2)
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OA.5 MANAGEMENTASSESSMENT

PERFORCE OBJECTIVE" Managementand supervisorypersonnelshould monitor
and assess facility activitiesto improveperformancein all aspectsof the
operation.

FINDINGS: o Although timely and effectiveaction to track and correct
identifieddeficienciesappearsto be the responsibilityof the
AssociateDirectorsand their managementpersonnel,a sitewide,
formallystructuredset of requirementsfor this purpose does
not exist.

o The QualityAssuranceOffice (QAO) has publisheda Quality
ProblemCorrectiveAction Guide (M-O78-QG-I),but there are no
requirementsfor its use.

o Many of the QA plans were found to have no provisionsfor
nonconformancereporting(NCR) or correctiveaction reporting
(CAR). This is contraryto the requirementsof DOE 5700.6B,
which invokesANSI/ASMENQA-I.

o QAO is not apprisedof DOE audit findingsunless they relate
directly to the institutionalaspect of QAO.

o Only Laser Programshas a substantialdocumentedhistory of
effectiveus_ of NCR/CARprocesses.

o The InternalAppraisalof the PlutoniumFacility,Bldg. 332
(1987),fobnd a lack of auditingand QA plan implementation.
Closurewas premisedon a commitmentto hire a QA engineer for
the facility and completionof the audit plan and performanceof
the audits. To date, these commitmentshave not been completely
met. (See SectionQV.I.)

o A recent failuredetectedby inspectionprior to use of high-
efficiencyparticulateair (HEPA)filters caused by latent
defects in the filtermedia resulted in prompt notificationof
the vendor and inspectionof the stock on hand; however, no
formal reportingto upper management(NCR/CAR)has been
documented. An UnusualOccurrenceReport (UOR)has been issued,
but this action was very late accordingto UOR reporting
requirements.

o A number of deficiencyand correctiveaction tracking systems
have been found at the departmentlevel (e.g.,the HIRAC
database in HazardsControl);however,these systemsdo not have
documentedupper managementlevel reportingand analysis
requirements. A number of deficiencieswere entered into HIRAC
in 1985 and still have not been resolved.

o Failuresof facilitysafety systemsusuallyrequire facility
shutdownsuntil the failureis restored,but there is no
requirementthat failureroot cause be determined. The focus is
on facility restart.

o Work controls for correctiveaction in the TritiumFacility
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(Bldg. 331) lack implementing procedures.

o Upper-level management personnel seldom come to Site 300 to
obtain a first-hand assessment of safety needs.

o See Concerns 0A.5-5, FR.6-1, arid QV.I-I; and Sections FR.6 and
PT.3.

CONCERN" The performance of corrective actions and the prevention of
(OA.5-]) recurrence through addressing basic causes and related generic
(H2/CI) problems does not meet the Corrective Action requirements of DOE

5700.6B.

FINDINGS: o A SAN appraisalof the UOR system,availablein draft form,
conductedFebruary5-6, 1990, found that there is no LLNL policy
statementavailableon reportingunusualoccurrences. This
findingis sill! valid.

o There is no sitewide documented process in place at LLNL to
collect, review, and analyze UORsto assess root and common
causes of, and lessons learned from unusual occurrences, and to
distribute such information to LLNL management and supervisors,
who might be expected to benefit from such information.

o The UORprogram has not been the subject of an internal audit or
appraisal for several years. This finding was also reported in
the SAN appraisal referenced above.

CONCERN" The UOR programat LLNL does not conformto the policy and
(0A.5-2) objectivesof the UnusualOccurrenceReportingSystem,DOE 5000.3,
(H2/CI) Sections 7.a.(5)and 7.b.(2)and (3).

FINDINGS: o Some FacilitySafety Procedures(FSPs)and OperationalSafety
Procedures(OSPs)by which LLNL provides informationnecessary
for safe operationdirectlyto employeesare incompleteand
erroneous(for example,FSP 191 and the FSPs governinghigh
explosivesoperationsinvolvedin three recent incidents).

o The Health and Safety Manual, which provides a basis for FSPs
and OSPs and lower-tier safety manuals, contains permissive
wording which subverts the intent of requirements. (For
example, Health and Safety Manual Supplement 32.05, Pressure
Vessel and System Design, states that "Ali pressure designers
and experimenters s_h_ouldfully understand this material or seek
the assistance of...")

o There is no sitewide requirement for the conduct of
supervisor/employee safety meetings to ensure that individual
employees understand safety policy and requirements and to
provide mancgeme_-,'with employee feedback on the safety
requirements and their implementation.
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o See tions TS.2, FR.3, EP.2, MA.2, MA.4, MA.6, RP.lO, and
0S.2.

o See Concerns IH.2-1, IH I-4, 0P.6-I,RP.I-I, RP.I-.2,RP.3-1, and
MA.I-3.

CONCERN: Complete and accurate informationnecessaryfor safe operationis
(0A.5-3) not systematicallyand consistentlybeing developedand
(H2/C2) promulgatedto employees.

FINDINGS: o There is no sitewide internalaudit system to assess the
technicaladequacyof the activitiesundertakento comply with
proceduralrequirements. This assessmentis undertakento
varyingdegrees at the option of the individualAssociate
Directors.

o Guidance for this optionalaudit program is provided by Quality
AssuranceAudits (M-O78-QG-2). The guide states that the
responsiblemanager of an activityinitiatesaudits as required
in his or her QA plans. A number of activitieshave no QA plans
and a numberof others are deficientwith respect to auditing
requirements.

o No formalmechanismhas been establishedto ensure completeness
and consistencyof audit activities.

o Internalappraisalsare a responsibilityof the LLNL Associate
Director for Administrationand Operationsas defined in Health
and SafetyManual Supplement1.13. The PrincipalLLNt.Associate
Directorperiodicallyreviewsthis appraisalprogram for
independenceand the adequacyof correctiveactions. Only seven
of these appraisalshave been conductedsince July 1988; three
of them since the first of this year.

o A number of audit and appraisalactivitieshave been undertaken
in anticipationof the AppraisalTeam's visit. The reviewshave
documentedmany of the corJcernsfound in this appr_isal.

o See ConcernsQV.I-2, PT.3-1,and RP.2-1;and SectionFR.5.

CONCERN: The audit programdoes not provideneededmanagement information
(0A.5-4) on the conductof activitiesundertaker,to comply with procedural
(H2/C2) requirementsas requiredby DOE 5700.6B.

FINDINGS: o While a limitedrange of operationaldata reflectingfacility
safety performanceare analyzedand trendedby Hazards Control
SafetyTeam Leaders as a serviceto the ProgramAssociate
Directorates,there is no formal specificbasis for this
activity. A review of data analyzedshows this activityto be
of marginalvalue since it is limiteuto individualAssociate
Directorates. However, annual sitewideassessmentof'such data
is performed.
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o The Environmental,Safety and Health Council (established
January I, 1990) is charteredto considersuch data and provide
recommendationsto the LLNL Directorconcerningappropriate
actions; however,there is no definedmechanismfor routinely
providingthis informationto the Council.

o See SectionsTS.4, FR.6, and MA.7; and Concern0A.5-I.

CONCERN: A sitewide system for analysisand trendingof operationaldata
(0A.5-5) and consequentcorrectiveaction has not been developedand
(H2/C2) implementedby LLNL.
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OA.6 PERSONNELPLANNINGANDQUALIFICATION

PERFORMANCEOBJECTIVE: Personnel programs should ensure that appropriate job
qualificationrequirementsor positiondescriptionsare establishedfor all
positionsthat affect safe and reliableoperation.

FINDINGS: o There is no effectivesitewideset of requirementsfor personnel
managementand development.

o The assurancethat personnelhave the necessaryqualifications
and experienceto performsatisfactorilyis delegatedto the
AssociateDirectors° Statementsof required qualificationsare
establishedat thetime of hiring and are not requiredto be
periodicallyreviewed.

o Specificjob objectivesare embodied in the form for annual
performanceappraisals,but these are general, vary from one
AssociateDirectorateto another,and often do not address
safetyconsiderationsexcept in a pro forma manner.

o Guidancefor the conductof performanceappraisalsis embodied
in the PersonnelManual. No requirementsfor use of the
guidance are establishedby the Manual.

o No audits of the conductof performanceappraisalshave been
performedsince 1982. The 1982 audit showed that a major
fraction(-80 percent)of LLNL personnelwere being appraised.
The audit did not addressthe safety performanceof personnel.

o The Universityef Californiaappraisesthe LLNL Director's
performanceevery 5 years. The current Directorhas not been
appraised,but he has been in place only 2 years.

o Sitewidecareer advancementprogramsand a supervisoryand
managementsuccessionplan have not been developedand
implemented. These mattersare discussed and defined on a case
basis throughDirector/AssociateDirectormeetings.

o See Sections OP.I and MA.I.

CONCERN: Meansto ensure that job descriptionsand qualificationsreflect
(0A.6-I) LLNL needs, and that personnelperformanceis measured in a
(H3/C2) consistentway, have not been establishedat LLNL.

FINDINGS: o The AppraisalTeam found that many positionslack job
descriptions. Those that do exist are usuallygenericand are
not documentedconsistently.

o Some safety responsibilitiesare listed in the LLNL Health and
SafetyManual and others in the Site 300 Safety and Operational
Manual. However,these are general in nature and may apply to
similarclasses of managementor staff.
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o In many cases genericjob descriptionsexist for purposes of
advertisingto fill job vacancies. These usuallyapply to a
wide range of similarpositions. These job descriptionsare
generallyadequatefor the working-levelstaff in identifying
individualsafety responsibilities.

o Job performanceevaluationslist some assignedduties and
responsibilities,but do not always includesafety
responsibiIities.

o See Section MA.I.

CONCERN" Specificposition/jobdescriptions,which delineate specificsafety
(0A.6-2) responsibilities,do not exist for all managementpersonnel.
(H3/C2)
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OA.7 DOCUMENTCONTROl.

PERFORMANCEOBJECTIVE: Documentcontrol systems shouldprovidecorrect,
readilyaccessibleinformationto supportsite/facilityoperations.

FINDINGS: o Sitewide,the status of SARs and SAs is acknowledgedby LLNL to
be unsatisfactory.

o Of the high hazards facilities (Plutonium Facility, Tritium
Facility and Heavy Element Facility), only the Plutonium
Facility has a current SAR, but this SARhas not yet been
approved by DOE-HQ. The Tritium Facility SARwas originally
written in the 1970s but never approved by DOE. A contract with
a vendor is in place to update the SARto represent the facility
as it exists and to meet current standards. The Heavy Element
FacilitySARwas written in 1982, was approvedby DOE in 1985,
and is currentlyunder considerationfor updating.

o At the LLNL main site, the SAs of some moderate hazard
facilities are satisfactory, but a large number are not.

o Large nur,,bers of low hazard facilities at the LLNL main site do
not have current SAs.

o For many facilities, OSRs are embedded in the SAs. (See Concern
TS.2-4.)

o The completion dates for SAs for the facilities at Site 300 vary
from 1981 to still in progress.

o The SANManagement Directive (MD) 5481.1A, dated September 20,
1989, requires that "The cognizant line organization will review
all applicable operations and new projects on a case-by-case
basis in order to establish a preliminary 'Hazards Class' and to
determine specific SA requirements."

o The SANMD 5481.1A also requires a "Safety Analysis Document
(SAD) for all low hazard and all moderate hazard non-nuclear
facilities/operations"; and "The SAD shall be completed for all
operations/projects that present potential hazards to operations
personnel and have minor effect on the public or the
environment."

o For Site 300, SAN/LLNL have identified 31 facilities/operations
and 55 magazines that are classified as presenting a moderate or
low hazard. (Moderate hazard facilities include 27 facilities/
operations and 46 magazines; low hazard facilities include 4
facilities/operations and 9 magazines.)

o Of the 31 moderate and low hazard facilities/operations at
Site 300, 12 have SARs and 19 are in varying degrees of
preparation.
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o Of the 55 magazinesthat are classifiedas presentingmoderate
or low hazards, a SAR is being prepared for only 3.

o See Concerns FR.3-1,0P.I,2,TS.2-2,TS.2-3,TS.2-4, and QV.I-2;
and Sections FP.3 and EP.7.

CONCERN: LLNL is not in compliancewith DOE 5481.1Band SAN MD 5481.1A for
(0A.7-I) the preparationof safety analysisdocumentsfor all facilities.
(H2/CI)

FINDINGS: o Proceduresand other instructionsimportantto safety are not
controlledto ensure that the most currentrevisionsare
availableto those who need the information. The LLNL Health
and Safety Manual and the Site 300 Safety and OperationalManual
are not consideredby all supervisorsto be controlled
documents.

o Neithermanual is numbered,nor is there a positivesystem to
ensure that all copies are kept up to date. Document audits are
not conducted.

o Not all copies viewed in the field were up to date.

o Copies of these safetydGcumentsthat were providedto the
AppraisalTeam could be picked up by any LLNL staff member and
thus are not controlled.

o Both manuals containproceduresand instructionstb.atshould be
kept up to date.

o In preparationfor the Tiger Team visit, LLNL reviewedthe
statusof "as-built"drawings for facilitiesand found them to
be frequentlydeficientor unavailableand uncertainas to who
had responsibilityfor them.

o See ConcernQV.I-I and SectionEP.5.

CONCERN: Current key safetydocumentsare not availableand controlledin
(0A.7-2) accordancewith recommendedstandardssuch as ANSI/ASMENQA-I as
(H2/C2) indicatedin DOE 5700.6B. (See ConcernTS.3-2.)
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OA.8 FITNESSFOR DUTY

PERFORMANCEOBJECTIVE: A Fitness-For-DutyProgramshould be capable of
identifyingpersonswho are unfit for their assignedduties as a resultof
drug or alcoholuse, or other physicalor psychologicalconditions,and should
provide proceduresto remove them from such duty and from access to vital
areas of thesite or facilitypending rehabilitationor remedialactions.

FINDINGS: o LLNL has promulgateda substanceabuse programwhich aims at a
drug-free workplace. Supervisors have been traine_ to detect
and deal with cases of substance abuse. An employee assistance
program has been established to provide abuser rehabilitation
and counsel ing.

o While the LLNL Substance Abuse program embodies "testing for
cause" for substance abuse, urine testing related to pre-
employment and preassignment to sensitive activities is not
used. However, assignment to sensitive activities is
conditional upon the results of extensive physical and
psychological testing which potentially could detect substance
abusers without subjecting them to chemical testing.

o The Substance Abuse policy is not applied to construction
contractors. Instead, a list of prohibited articles is
contained in all construction contracts, and persons detected as
being under the influence of a controlled substance can be
removed from LLNL and denied further access. Contractor
personnel are subject to search and such searches have been
performed. No formal guidance has been established for this
purpose. Contract m} agers and inspectors are not trained to
detect and handle substance abuse; however, their supervisors
are trained.

o The Substance Abuse policy is not applied tu supplemental labor
contractors. There is a provision in relevant contracts which
reserves the option to the University of California (UC) to
direct the seller to institute a preaccess controlled substance
testing program, a "for cause" controlled substance testing
program, and a controlled substance rehabilitation program for
the seller's employees. This provision has not been
implemented. Supplemental labor contractor employees are
treated in a manner similar to that afforded to construction
contractors as discussed above.

o Visitors are provided with a list of prohibited articles but not
with applicable details of the Substance Abuse Policy. Visitors
found under the influence of a controlled substance can be
removed from LLNL and barred from further access.

CONCERN: The LLNL fitness-for-duty program is deficient with respect to its
(0A.8-I) application to prospective employees, employees in sensitive
(H2/C2) positions, visitors,,, and subcontractor employees.
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B. QUALITYVERIFICATION

The scope of the Quality Verification appraisal included all seven
Performance Objectives in this discipline. The Appraisal was conducted by
interviews with LLNL staff and crafts personnel; observation of activities in
progress; and review of pertinent documentation, including the Quality
Assurance Manual (QAM), Quality Assurance Plans (QAPs), Health and Safety
Manual (HSM), Facility Management Plans, Facility Safety Plans, Safety
Analysis Reports, and relevant procedures and records sitewide. The
facilities reviewed included the High Explosives Applications Facility (HEAF)
at the main site, Bldg. 345 Detonator Research, and all major facilities at
Site 300, including Bldg. 873 Welding and Mechanical Engineering Shops,
Bldg. 874 Plant Engineerir_ Electric Shops, Bldg. 848 Weather Station,
Receiving and Warehouse facility in Bldgs. 875 and 876, the East Firing Area_
Chemistry Area, Process Areas, and Physical Environmental and Dynamic Test
Area; Interviews were conducted with personnel in the Materials Management
Group, Environmental Quality Verification Group, Revitalization Program, and
Environmental Restoration organization. The LLNL main site facilities
reviewed included all high hazard facilities (Bldg. 251 Heavy Element
Facility, Bldg. 331 Tritium Facility, and Bldg. 332 Plutonium Facility) as
well as selected moderate hazard facilities, programs, and special service
organizations. These included the Bldg. 334 Hardened Engineering Test
Facility, the Special Isotope Separation Engineering Demonstration System
(SlS-EDS), facilities of the Lasers Program, the Portable Radiation Detection
Instruments Section, the Calibration Services Section of the Engineering
Services Division, the Quality Assurance Office (QAO), the Mechanical
Inspection Services Group of the Materials Fabrication Division, the
Nondestructive Evaluation Section Facilities, Bldgs. 3226 and 329, and
Receiving areas in Bldg. 411 and the Lasers Program.

The quality assurance (QA) program at LLNL has been documented in the QAM
M-078, Rev. I. lt contains a Director's Statement that establishes the LLNL
policy that all programs and line organizations use quality assurance to
provide confidence that objectives will be achieved. The QAMis not effective
in defining requirements and standards to meet the objectives. The QAMdoes
not contain the requirements in DOE5700.6B for the selective application of
the elements of quality assurance in national standards and for independent
verification of quality achievement, lt does not require that Quality
AssLrance Plans consider QA elements. As a consequence, the QAPsdo not
reflect independent verification as a part of the line QAprogram and do not
fully reflect consideration of all QA elements. The QAPs lack specificity in
most instances. Performance indicators are not included. In most cases, the
QAPsare either not implemented or are not available at Site 300. The QAO
performs no surveillance or walkthroughs of sitewide facilities, and only four
QA audits at Site 300 have been performed in the past 3 years. None have yet
been done in 1990 and none have been scheduled. Audits at the LLNL main site
_nd the Internal Appraisal program are ineffective and insufficient to meet
the criteria for periodic prograI_ evaluations cited both in the LLNL QAMand
DOEOrders. The QA program as implemented at Site 300 and HEAFdoes not
surface issues for senior LLNL management information and action.
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Procurement of materials sometimes requires onsite inspection at vendor sites.
Procurements do not require review by Hazards Control except when the
requisition indicates that it is for hazardous materials. There are no
requirements for independent review of procurement by the QAOfor verification
of the safety significance of the procurement. These responsibilities are
with the line organization, Receiving and preinstallation inspections are not
addressed in the LLNL QA program.

LLNL does not have a sitewide calibration policy for measuring and test
equipment. Each program establishes its own requirements. Hazards Control
sitewide has implemented a control and tracking system to ensure that all
radiation monitors are uniquely identified and within calibration intervals.
Semeother programs have developed less formal calibration systems, while most
have not addressed the issue. The Lasers Program is one exception. The QAO
has no regularly scheduled overview of calibrations other than QAL_audits
(which contain some calibration requirements). The Performance Objectives
related to inspections and control of special processes were reviewed but
found to be not applicable at Site 300. Control of special processes at the
LLNL main site is considered to be satisfactory even if these processes are
not regulated by formal administrative controls. With a few exceptions, the
inspections program at the LLNL main site is mostly informal, undocumented,
and insufficient.
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QV.1 QUALITYPROGRAMS

PERFORMANCEOBJECTIVE: Administrativeprogramsand controls should be in
place to ensure policiesconcerningqualityare administeredfor each facility
throughoutthe site.

FINDINGS: o The LLNL qualityassuranceprogram is documentedin Quality
AssuranceManual (QAM),M-078, Rev. I, dated September1985.
This documentdoes not meet the DOE 5700.6B requirementfor
qualityassuranceprogramplans to includeindependent
verificationof qualityattainment.

o The QualityAssurancePlans (QAPs)developedby program
divisionssitewidedo not includeprovisionsfor independent
verificationof qualityattainment. There are no independent
sitewideverificationactivitiesto ensuremanagement that
design reviews are conductedand documentedin accordancewith
establishedprocedures,that maintenanceactivitiesare
conductedin accordancewith requirements,that procurementand
suppliercontrol systemsare implemented,that measuringand
test equipmentis calibratedand controlled,and that systems
importantto safety are identifiedand receiveappropriate
qualityassuranceand qualitycontrol. The Lasers Program is a
notableexception.

o The LLNL QAM does not meet the DOE 5700.6Brequirementfor the
selectionand applicationof the QA elements of industry
standardssuch as the preferredstandardfor nuclear facilities,
ANSI/ASMENQA-I. The QAM does not consider the NQA-I elements
for controlof interfacesbetweenorganizations;qualification
of inspectionand test personnel;design control;procurement
documentcontrol;documentcontrol; controlof purchaseditems
and services;control of specialprocesses (such as welding and
nondestructivetesting);test control; controlof measuringand
test equipment;handling,storage,and shipping;inspection,
test and operatingstatus;and control_of nonconforming
materials, lt fails to notifythat the DOE Order provides for
exceptionsfrom nonessentialelementson the basis of approved
writtenjustification.

o lhe QAPs applicableto the programdivisionsat Site 300 range
from good to nonexistent. The MaterialsFabricationDivision
QAP dated May 19, 1988, containsmany QA elements but lacks
considerationof procurementdocumentcontrol,documentcontrol,
independentverification,and correctiveaction systems. Many
of the other plans are nonspecificand lack performance
'indicators.None containprovisionsfor independent
verificationof qualityachievement. This is dependenton
audits by the QualityAssuranceOffice (QAO). Many QAPs
indicatethat the QAO auditsare performedw{_enrequestedby the
program.
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o Since 1977, 131 QAPs have been prep_r_:_d,with or without QAO

assistance but all except one have I_adQAO review or approval.
Some are still in draft (neltherapprovednor released)but have
had M-078 dash numbersassignedby QAO, who is responsibleto
track the QAPs. Of the total, 46 are active,2 are completed,i
is unofficial,and 10 are drafts. The balanceof 72 are
inactive(i.e., previouslyused for specificprograms or
projects),but are superseded,canceled,or otherwisetermi-
nated. The AppraisalTeam has reviewed21QAPs at the LLNL main
siteand has found none to be in full compliancewith
DOE 5700.6B. The 1985 QAP for the MaterialsFabrication
Division is incompleteand has never been incorporatedin the
officialnumberingsystem. The NondestructiveEvaluation (NDE)
Sectionof EngineeringSciencesDivision,QAP M-078-04,October
1978, is the best written in terms of specificallydefined and
describedQA actions,but is also incomplete. The Engineering
DemonstrationSystem (EDS)OperationsQAP, M-078-41,October
1988, is most nearly completein terms of addressingelements of
ANSI/ASMENQA-I, but often lacks specificity. The three
packagingand transportationrelatedQAPs, M-078-91, -92, and
-93, are inconsistentwith each other and with DOE 5700.6B. A
draft QAP for Tritium and the QAP for the PlutoniumFacility
have the same number,M'078-20.

o See SectionsOA.5, QV.2, QV.3, QV.4, QV.5, QV.6, QV.7, FP.7,
RP.7, PT.3, 0S.I, OP.I, and TS.4.

o See Concern0A,7-2.

CONCERN: The LLNL quality assuranceprogramdoes not meet the requirements
(QV°I-I) of DOE 5700.6Bfor independentverificationof activitiesthat
(H2/CI) affect qualityand for the selectiveapplicationof the quality

assuranceelements in the recognizedstandardANSI/ASMENQA-I.

FINDINGS: o At LLNL, many QA functionselsewherecommonlyassigned to QA
organizationsare assigned to the line organization.

o Some QAPs were up to date, but one had not been revised in over
12 years. The QAP for the NDE Section,M-078-04, is dated
October i, 1978. Some QAPs, such as the QA Policy and Plan for
W Program and Weapons EngineeringDivisiondated March 25, 1985,
and reissuedSeptember22, 1989, were not availableat Site 300.
Other QAPs are developedbut they are not implemented. Some
examplesof QAPs that are not implementedare those for Nuclear
Design,NuclearExplosivesEngineeringDivision,N_clear Energy
SystemsDivision,and Plant EngineeringSite 300 Division.

o At the LLNL main site, the EngineeringDivision and Electronics
ServicesGroup lack approvedQAPs° MechanicalEngineeringand
MaterialsDistributionDivisionhave QAPs in draft. Bldg. 331
TritiumFacilityhas a new QAP under development,as does the
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UraniumAtomic Vapor LaserIsotope Separation(AVLIS) program.
Some directoratesand divisionsthat do have QAPs at the highest
levels fail to provide specificrequirementsand specific
guidance to the divisions,sections,and groups who must also
prepare QAPs.

o At Site 300, the EnvironmentalRestorationProgramcould not
provide a qualityassurancedocumentto the AppraisalTeam.

o The Site 300 MaterialsManagementQAP for Safe Packagingof
HazardousMaterialsfor Shippingor Transport,M-078-91 Rev.1,
April 1989, has been implementedfor only about I year. No
surveillancesor audits have been conductedby the QAO.
(See Section PT.3.)

o The QAO does not performsurveillanceof ongoing activities. No
representativesfrom QAO routinelyvisit Site 300 for
surveillanceor walkthroughs. The only visits are for the
conduct of infrequentaudits.

o Over the past 3 years, oniy four qualityassuranceaudits have
been conductedat Site 300. Two were conductedduring 1987, two
were conducted in 1988, none were conductedin 1989, and none
have yet been conductedor scheduledfor 1990. The audit
reports addresscomplianceto the ProgramDivisionQAP but do
not addressadequacyof the QAP. (See ConcernPT.3-1.)

o Audits at the LLNL main site have been conductedmore frequently
(generallyat the requestof specificprograms);however, these
audit reports also fail to addressthe adequacy of the QAP.

o Audit findingsare not trackedor closed by sitewidemanagement.
The QAO performsno analysisof the findingsfor causal factors,
trends, or other deficienciesthat requiremanagementattention.

o The AppraisalTeam has verifiedthat a hlgh percentageof QA
findings from SAN audits in 1985, 1987, and 1989 have ilotbeen
satisfactorilyresolved;these findingsare confirmedby this
AppraisalTeam.

o The QAO does not have an audit and surveillancestrategy or any
other mechanismto activelycollect infor__tionabout _chestatus
of the QA Program,nor a system for the sit.ewidedissemination
of lessonslearned.

o The evaluationstrategyemployed sitewideis to provide for
"InternalAppraisals"under the directionof the Associate
Directors. Dependingon the program,the appraisalsare either
annual, biennial,or triennial. A review of four of the latest
appraisalsdeterminedthat they were not effective. The High
ExplosiveSafety and Nuclear ExplosivesSafety appraisalsfailed
to addressQA or quality verification. The Bldg. 332 Plutonium
Facilityclosed prior appraisalfindingssolely on the basis of
work in processconcerningcompletionof the QAP and auditing,
while the AppraisalTeam found that the promisedauditing has
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never been done and the QAP does not meet DOE 5700.6B
requirements. The appraisalof the Bldg. 251 Heavy Element
Facility in July 1989 found no deficienciesin compliancewith
DOE 5480.5, even though that facilityclearlydoes not meet the
QA provisionsof that Order.

o The QAP document is controlledin only one instance: at the
Plant EngineeringDivision. Other documentcontrol systemsare
not in evidence. The Site 300 QA recordsfiles that include
QAPs, audit reports,and other QA actionsare out-of-date.

o Sitewidemanagementhas not implementedformal actions to
fulfillthe QA Policyrequirementto review annuallythe QAPs
and supportingdocumentsof each sitewideoperatinggroup.

o ihe QAO has not fulfilledits responsibilityto provide QA
trainingand auditorcertificationfor line organization
personnel. No one interviewedat Site 300 had received any QA
trainingfrom QAO. There are few exceptionsto this finding at
the LLNL mail_,site.

o The HEAF has includeda QualityAssuranceSectionin the
FacilityManagementPlan, dated July 14, 19Bg. The Quality
AssuranceSectiondoes not addresshow the QA Programwill
accomplishits statedpurpose, "to providethe (Facility
Management)mechanismsand informationchannelsthat allow him
or her to controlactivities." No QAP has been developed, as
required in DOE 5700.6B,that addresseswhat will be controlled,
how it will be controlled,and when it will be controlled.
There is no considerationof the elementsof a quality assurance
program, nor is it clear how the QA programwill ensure
fulfillmentof tileobjectivesof the FacilityManagementPlan,
the FacilitySafety Plan (FSP),or the SafetyAnalysis Report
(SAR). The QAP deficienciesof this findingalso apply to
Bldg. 332 PlutoniumFacilityand Bldg. 251 Heavy Element
Facility.

o The SAR is not in compliancewith Health and Safety Manual
Suppl(_me_It6.06, September1988, that requiresa QA sectionto
the SJ_R. lt is to contain a list of the QA requirementsthat
will er,Rure that the establishedQA objectivesare being met.

o The SARs for Bld(j.251 Heavy ElementFacility (SAR UCID-1957g,
October 1982) and Metal ProductionLine Facility (SAR UCID-
20429, February 1986) lack a QA section.

o The SAR for Bldg. 331 TritiumFacility is being revisedby a
contractorto add a QA section, among other revisions.

o The SAR for Bldg. 332 PlutoniumFacility (UCAR-I0211)is still
in draft form. Along with the recentlyapprovedSAR for
Bldg. 334, HardenedEngineeringTest Facility_QA sections are
provided,but they do not specifyhow the QA elcmentswill
mitigate/alleviatehazardsor risks.
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o See Concerns 0A.7-I,RP.2-1,and 0A.5-4;and Sections FR.4,
FR.5, PT.3, TC.I, and OP.I.

CONCERN: Qualityassurance(QA) requirementsare not being implementedto
(QV.]-2) meet DOE 5700.6Band the LLNL.QualityAssuranceManual requirements
(H2/CI) for QA elements such as auditing,staff training,and developing

and implementingqualitypractices.
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QV.2 PROCUREMENTANDSUPPLIERCONTROL

PERFORMANCEOBJECTIVE: Prov'sionsshould be establishedfor the control of
purchasedmaterial,equipment,and services;for selectionand controlof
suppliers;and for assessingthe adequacyof procurementactivities.

FINDINGS: o Procurementrequestsfor spare parts, equipment,and materials
are initiatedsitewide. They sometimesincluderequirementsfor
compliancewith codes and standardsand may specifyvender
certificationsor vendor site inspectionsby LLNL. There is no
requirementfor independentreviewby the Hazards Control
Department(HCD) or by the QAO to ensure that the requirements
for the safety significanceof the procurementare established
correctly (e.g.,applicationin SAR-designatedsafety systems).

o Only identifiedhazardousand safety-relatedmaterial
procurementare subjectto approvalby HCD. The requester
indicateshazardousmaterial on the purchase order request. The
Health and SafetyManual requiresthat the Procurement
Departmentscreen all requisitionsto meet this review
requirement. Hazardousmaterialsreceivedby LLNL are inspected
for damage and conformanceto the requisition. They are then
releasedto the user. There are no independentchecks or audits
of the system to ensure that all hazardousmaterials requested
receiveconcurrencefrom HCD.

o Requisitionsin high hazard facilities(Bldgs.251, 331, and
332) that affect BuildingSafety Systems (BSSs) are routinely
reviewedby HCD personnelassignedto the facility;however,
they do not have a formal approvalby HCD, nor are there any
proceduresor administrativecontrolsto verify that HCD reviews
these requisitions. QA coordinatorsmay or may not review
requisitions,dependingon the practiceof the FacilityManager,
but have no approvalauthority,nor do they provide independent
verificationof the adequacyof the procurementprocess.

o Requirementsfor independentreview (such as by the QAO) of
safety significancefor purchasedmaterialshave not been
developedand implemented.

o See ConcernPT.3-3.

CONCERN: See ConcernQV.I-I.
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QV.3 RECEIVINGAND PREINSTALLATIONINSPECTIONS

PERFORMANCEOBJECTIVE: Provisionsshould be establishedfor the inspectionof
purchasedmaterial, equipment,and services in accordancewith documented
proceduresby trained personnel.

FINDINGS: o LLNL inspectionsat vendor sites are performedwhen specifiedby
the requisitioningorganization. Test requirements,inspector
hold points,and acceptancecriteriaare establishedin the
specificationsby the line organization. Independentreview and
verificationof such requirementsis not required (e.g.,
applicationsfor safety systems).

o Materialsand equipmentused at the LLNL main site are generally
deliveredto the requisitionersfor acceptancetesting and/or
inspection. No provisionsfor the use of formal proceduresor
independentverificationis establishedexcept for the Lasers
Program.

o The receivingorganizationsat Site 300 performno technical
inspections,tests, or measurementsof incomingmaterial.
Visual inspectionsare made for apparentdamage and for general
conformanceto the requisition.

o At the LLNL main site (Bldg.411), some dimensionalchecks ar_
made at the requestof the requisitioner,but proceduresare
old, uncontrolledchecklists.

o See Section PI.6.

CONCERN: See ConcernQV.I-I.
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QV.4 CALIBRATIONPROGRAM

PERFORMANCEOBJECTIVE: Provisionsshouldbe made to ensure that tools,
gauges, instruments,and other measuringand testingdevices are properly
identified,controlled,calibrated,and adjustedat specifiedintervals.

FINDINGS: o LLNL has no establishedsitewidecalibrationpolicy for control
of instruments,gauges, tools,and other measuringand test
equipmentas requiredby DOE 5700.6Band ANSI/ASMENQA-I. Each
division establishesits own requirements. There is no
independentassurancethat calibrationactivitiesconform to
acceptedcodes and standards. This issue was previously
identifiedin the SAN QualityAssuranceAppraisaldated
September20, 1985.

o Site 300 has not establisheda calibrationpolicy. Each program
activitydevelcps its own requirements.

o Only one Site 300 organizationhas developeda tracking system
to monitor status of calibration. HCD has implementedsuch a
system, lt uniquely identifieseach instrumentand shows its
location,the last calibrationdate, and the calibrationdue
date. A few organizationshave developedlists of instruments
to be calibrated,but most have not implementedany formal
calibrationprogram.

o HCD has implementeda similarsystem at the LLNL main site, but
it relies solely on facilitiespersonnelfor compliance. There
is no policy to verify that uncalibratedequipmentcannot be
used.

o The Lasers Programhas establishedcalibrationcontrols at the
LLNL main site, but its labelingproceduresfor installed
equipmentare not consistentwith the proceduresused by
calibrationfacilitiessuch as the Electronic Instrument
ServicesSection.

o Some QAPs includea requirementfor establishinga calibration
assuranceactivity. This requirementhas not yet been
implemented. Review of the facilitiesindicatesthat most
depend on the organizationthat performsthe calibrationto
maintain recordsand traceabilityto national standards. Most
facilitiesdo not have a listingof the instrumentswhich
requirecalibrations.

o Calibrationssitewideare performedby onsite technicians,by
LLNL main site shops, and by outsidevendors. Onsite
techniciansperformcalibrationsand functionaltests of
equipmentused in the test programs. These consistmostly of
electronicand high-speedphotographyequipment. Recordsof dry
runs and test runs are maintained. Proceduresthat indicate
which records are to be maintainedare usuallynot available.
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o LLNL main site shops performcalibrationsand maintain a master
list of devicesin the calibrationsystem. There is no recall
system to ensure calibrationmaintenance;each user must request
calibrationservices,except for the Lasers Program.

o V_ndor calibrationsare the responsibilityof the cognizant
programbut most lack administrativecontrols to ensure
effectiveutilizationand consistentimplementationof the
vendor support.

o The LLNL QAM does not addresscalibrationas required by
DOE 5700.6Band ANSI/ASMENQA-I. No policy or guidelinefor
LLNL organizationsis given.

o See ConcernQV.I-I and SectionsMA.2 and RP.8.

CONCERN- There is no sitewideLLNL.calibrationpolicy for measuringand
(QV.4-1) test equipmentas requiredby DOE 5700.6Band ANSI/ASMENQA-I.
(H2/CI)
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QV.5 IDENTIFICATIONAND CONTROLOF HARDWARE/MATERIALS

PERFORMANCEOBJECTIVE: Provisionsshould be establishedto identify and
controlthe use or dispositionof hardware,materials,parts, and components
as well as to ensure that incorrect/defectiveitems are not used.

FINDINGS: o The LLNL QAM and the programdivisionQAPs do not addressthe
requirementfor identificationand controlof hardware. The
programdivisionsand facilitymanagersare responsibleto
ensure that materialsused in new applications,maintenance,and
modificationsmeet the establishedrequirements. Only one of
the Site 300 QAPs reviewedcontainedprovisionsfor
nonconformingmaterials.

o At the LLNL main site, MaterialsFabricationInspectionSection
personnelmark the materialthey inspectper the print-by-
engravingprocesses, lhey use informal,uncontrolledprocedures
in doing so.

o Rejectedmaterialsat Receiving (Bldg.411 and Lasers)and at
Mechanical Inspection(Bldg. 321) are tagged,but special
isolationor segregationareas are not provided.

o There are no provisionsfor Mat_.rialReview Boards or other
independentreviewsof the dispositionof rejectedmaterial.
Reject materialmay be "used as "is"at the discretionof the
requisitioneralone.

CONCERN: See Concern QV.I I.
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QV.6 INSPECTIONS

PERFORMANCEOBJECTIVE: Prerequisitesshould be providedin written inspection
procedureswith provisionsfor documentingand evaluatinginspectionresults.

FINDINGS: o Documented inspectionsare carriedout at the LLNL main site in
an orderly manner by MechanicalInspectiongroups,NDE
personnel,and Lasers Programpersonnelto the requirement
levels requestedby their customers;however,except for the
Lasers Program,only informaland uncontrolledproceduresand
checklistsare used.

o Inspectionpersonnelat the LLNL main site are all well
qualified,trained,and certified. Their on-the-jobtraining
programs are not well documentedand controlled. (See
SectionTC.8.)

o Neither facilitiesQA personnelnor the QAO participatein
independentverificationsof satisfactorywork completion and
modifications. If the plant engineer does not otherwise provide
for inspections,the work is self-inspectedby those performing
it.

o None of the audit reportsreviewed (and few of the QAPs) address
inspectionsas an elementof their program,nor is independent
verificationspecified.

CONCERN: See ConcernQV.I-I.

III-34



QV.7 CONTROLOF SPECIAL PROCESSES

PERFORMANCEOBJECTIVE: Provisionsshouldbe establishedto ensure the
acceptabilityof specialprocessessuch as welding,heat treating,
nondestructivetesting,and chemical cleaning,and that specialprocessesare
performedby qualifiedpersonnelusing qualifiedproceduresand equipment.

FINDINGS: o The sitewideQA Manual (M-078,Rev. I) does not addressthe
Controlof Special Processesnor do any of the QAPs reviewed
(exceptfor M-078-04).

o The QAO is not involvedin verificationactivitiesto assure
conformancewith applicablecodes, standards,QA proceduresand
specificationsexcept through infrequentaudits and internal
appraisals.

o The Lasers Programhas implementeda comprehensiveset of
welding and brazingprocedures,includingtraining and
certification,but did not incorporatethe requirementsint'o
their QA Plan (M-078-41).

o Facilitymanagers use the access lists to their buildingsto
ensure that craftspersons(welders,etc.) are qualifiedand/or
certifiedto do work in their areas. No administrative

proceduresdocumentthis practiceeven though copies of
certificationsand test resultsare on file as QA records.

o The NDE Section (Bldg.3226) practicesconformingcontrolof
specialprocesses,includingtrainingand certification,but
their QAP lacks some elementsof DOE 5700.6B and is not
compatiblewith the NationalFire ProtectionAssociation (NFPA)
codes for records storagein ANSI/ASMENQA-I.

CONCERN: See ConcernQV.I-I.
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C. OPERATIONS

This Appraisaladdresseda'lleight PerformanceObjectivesin the Operations
area. Major attentionwas focusedon LLNL Site 300 operationsof the B-, W-,
and ChemistryDivisionsand of the ProcessArea (MaterialsFabrication
Division and the NondestructiveEvaluationSectionof the EngineeringSciences
Division),plus operationsof the Laser ProgramsDirectorate,the Chemistry
and MaterialsScienceDirectorate,and the NuclearChemistryDivision on the
LLNL main site. Due to tlme limitations,the LLNL main site appraisalhad to
be restrictedto those ope!_ationsthat were judged to have the greatest safety
vulnerability. The appraisalof Site 300 operationswas augmentedto include
operations in the High ExplosivesApplicationsFacility(HEAF) on the LLNL
main site (Bldg. 191). The scope of the main site appraisalincluded
observationsof operationsin 25 buildings;discussionswith more than 150
managers,professionals,and supportpersonnel;and a detailed review of
pertinentsafety documentation. The buildingsin which main site operations
were appraisedwere 121, 151, 161, 162, 165, 166, 169, 214, 222, 235, 241,
243, 251, 321, 322, 327, 331, 332, 341, 361, 391, 481, 482, 490, and 1677.

BecauseOf the recent standdownof all high explosives(HE) operations,the
Site 300 appraisalprocessconsistedof observationof dry runs of operations
and walkthroughsof the variousfacilitieswith supervisorsand operators. An
in-depthevaluationof the functionalaspectsof operationalsafetywas not
possibleduring the appraisalperiod. Operationsand processesreviewed
includedexplosivesmachining,radiographicinspection,isostaticpressing,
explosiveswaste cleaning,explosivesfiring, as well as flash X-ray, dynamic
and thermal testing, and explosivesmixing. In each case, managers,
supervisors,and operatorswere interviewedin order to obtain an
understandingof how operationswere performedand controlled. Logbooks,
trainingrecords, and operatingprocedureswere examinedand discussed.
Actual HE operations,however,were not observed.

Operationsat Site 300 appear to be conductedin an informalmanner, but with
safety overridingall other considerations. Employeesat all levels have been
made aware that safety is of first concern and shouldaccordinglybe
integratedinto their thinkingand activities. The role of the experienced
supervisoror manager cannotbe underestimatedin achievingand maintaininga
high level of safety consciousness. Many Site 300 supervisorshave over 15
years of work experienceat the site. Many LLNL main site managers with line
responsibilitiesFor operationalsafety seldomvisit Site 300 facilitiesto
review, or to update their knowledgeabout, the operationsfor which they are
responsible. As a rule, LLNL main site managersdo not play a significant
role in ensuringcompliancewith the pollciesand proceduresthat govern the
operationsat Site 300.

Extensiveadministrativeand physical controlsare employed in all Site 300
operations,although commonlyused guidancemechanismssuch as checklistsare
not routinelyemployed. Particularemphasis is placed on any operationthat
involvesHE handling or radiation. The Site 300 Safety and Operational
Manual,which supplementsthe LLNL Health and SafetyManual, provides a
comprehensiveset of proceduresfor the standardoperationsat Site 300.
OperationalSafety Procedures(OSPs),usually initiatedby those performing
experimentsat Site 300, are mandatoryfor all other operationshaving an
inherenthazard potential. The AppraisalTeam observed a lack of strict
adherenceto policies and proceduresgoverningoperationsat Site 300
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facilities. Also lacking is a formal document defining the safety
responsibilities and authorities of Site 300 managers and supervisors.

The matrix type of organization is complicated and therefore difficult to
understand. However, the long tradition and successful functioning of the
matrix organization at LLNL is accepted by all personnel and appears to cause
few difficulties in operations of the facilities or in understanding
management authorities and responsibilities. The lack of uniformity in the
formal administrative controls for operations between different parts of the
organization reduces the effectiveness of the administrative controls and in
some cases results in noncompliance with DOEOrders and SANManagement
Directives. Also, safety performance goals are not uniformly established for
all operations groups; nor is there a sitewide requirement to address employee
safety performance as part of the annual performance appraisals.

At the LLNL main site, control room operations were observed to be carried out
in a thorough and professional manner. Sufficient supervision was present in
active control areas to monitor operations, to respond to off-normal events,
and to incorporate plans for subsequent operations. Shift logs were observed
to be maintained properlY in the few areas that have shift operations.

Operators must complete a series of formal training courses and 6 months or
more of on-the-job training before being qualified for independent operational
responsibilities. For most operations (particularly those in the Site 300
Process Area) an annua'l requalification review is required. By and large,
supervisors monitor systems and employees on a daily basis and observe
operator proficiency, performance, and fitness to perform hazardous
operations. Determining the nature and extent of the on-the-job training
program for a novice operator-to-be is primarily the responsibility of the
facility supervisor. The training, qualification, and maintenance of skills
of operators are not covered by formal Site 300 procedures and guidelines.
Regardless of the degree of training or expertise of an operator, working
alone is not permitted in operations where a high energy potential is present.
There are no written procedures directing how operators-in-training may be
used to support operations.

Facility Safety Procedures for bunker explosive experiments at Site 300 are
not sufficiently detailed to guide the operations staff when unusual or
abnormal situations are encountered at the firing table. Not covered, for
example, are experiments where unexpended energetic materials are to be
intentionally left on the firing table after a firing operation.

Operational Safety Procedures were noted throughout the LLNL main site and
appropriate review and sign-offs were evident. Logbooks were kept in most
experimental areas reviewed. There is a concern that there is not sufficient
use of procedures in Bldg. 331, as recent tritium release reports cited lack
of procedure as a main cause for the releases.

The Facility Managers fer the individual buildings at the LLNL main site are
responsible for the parameters, controls, and documentation requirements to
ensure a safe operation. Alarms, interlocks, key-control panels, and status
panels provide proper control to critical equipment. Locks and tags observed
at operational facilities were effectively and correctly employed, with the
exception of one lock and tag that should have been removed years ago.
However, the Health and Safety Manual, Supplement 26.13, General Lock and Tag
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Procedure, does not comply with the provisions of 29 CFR 1910.147, as
supervisors and employees are not fully trained on the use and inspection of
locks and tags,

Sufficient support equipment and material was readily available to support
normal operations. Housekeeping was generally good in all operational
facilities, Someclutter and lack of order was evident in the vicinity of the
firing tables at both bunkers visited at Site 300.

Operators and experimenters were vigilant in carrying out their activities.
Attention was given to airborne radiation alarms and system pressure readings
when performing activities using tritium in Bldg. 331. All operators
interviewed were aware of the OSP-.defined courses needed, and verified that
they had taken them (and were updated as required). On-the-job
familiarization with building and safety practices was cited as a requirement

before independent o_eration at LLNL. The fact that safety-related
information such as lessons learned, Unusual Occurrence Reports from other DOE
sites, and accident investigation reports from other LLNL areas are not being

received by the workers prompted a concer1_.

Of the facilities surveyed on the LLNL main site, routine shift operation was
in effect only in the Laser Demonstration Facility (LDF). Observation of
shift turnover showed it to be carried out professionally, Turnover of
information was facilitated by physical props. Format for the turnover was
well-defined and followed by all members of the incoming and outgoing crews.
Day supervision was present, but did not "lead the meeting. The "lead
experimenter" participated, but the primary meeting leaders were the "lead
technicians." A separate turnover was carried out between the incoming and
outgoing shift supervisors, The shift schedule (10-hour shifts) allows for a
2-hour transfer of responsibilities, which is very helpful in maintaining
continuity of operatlons.

Despite the sophistication of many of the LLNL main site facilities
(particularly in the Laser Programs), human factors engineering has not
routinely been considered in their design, operations, and maintenance as
stipulated for nonreactor nuclear facilities by DOE6430,IA on General Design
Criteria. LLNL has a resident organization with highly developed capability
in the field of human factors engineering. This group provides human factors
engineering services to many outside agencies, but very little to LLNL program
organizations, In fact, LLNL has no standards, or even guidelines, for the
inclusion of human factors engineering in the design, layout, and operations
of its facilities.
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OP.I OPEP.ATIONSOR_NIZATION AND A_INIST_TION

PERFOP@_NCEOBJECTIVE: Operationsorganizationand administrationshould
ensure effective implementationand controlof operationsactivities,

FINDINGS: o lLNL main site managershave not set precise, measurablesafety
goals and performanceindicatorsfor Site 300 facilities.

o Some LLNL main sitemanagers are not well versed in Site 300
operationsand their safety implicationsbecause they
infrequentlyvisit the site.

o Because of the lack of backup, any significant turnover in
Site 300 operating supervisors could unfavorably impact safety.

CONCERN" LLNL main site management does not maintain a continuous, in-depth
(0P.I-I) involvement in Site 300 operations and safety issues.
(H2/C2)

FINDINGS" o Site 300 organizationcharts do not clearlydelineatelines of
authority.

o A formal documentdoes not exist to define the authority,
responsibility,and accountabilityof each organizationat
Site 300.

o The responsibilitiesand authoritiesof'each position involved
illoperationsat Site 300 are not set forth in a formal
document.

CONCERN: See Concerns0A.I-3,0A.I-5, and 0A.6-I.

FINDINGS- o Although Chapter2, "Work Planningand Safety Procedures,"of
the LLNL Health and SafetyManual,M-010, January 1990, provides
general informationon formal documentation,it does not provide
definitiveguidance to ensure a consistentsystem of formal
administrativecontrols for operationsthroughoutLLNL.

o As determinedfrom discussionswith operationsmanagers and
safety officers in severalLLNL divisions,there is no specific
definitionof the hierarchyof administrativecontrols (SARs,
OSRs, procedures)in effect at LLNL to meet requirementsof DOE
5480.5 or DOE 5481.1B. There is also no definitionof measures
that must be taken if an administrativecontrol is violated.

o A survey of LLNL SARs (See SectionOA.7) revealedthat some
(e.g.,the SAR for the Metals ProductionLine in Bldg. 332) are
not currentwith respect to up-to-dateinformationor Format;

, others are not available (e.g.,the SAR for Bldg. 331 operations
is in preparationbut long overdue).
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o Examinationof the existing LLNL SARs showed that th_ OSRs cited
thereinare often dissimilarin format. The OSRs in the SAR for
the {.LNLPlutoniumFacilityfollowthe format stipulatedin
SAN MD 5481.1A;while those in the Final SafetyAnalysis
Document for DOE Comment for 'theMOCVD CrystalGrowth Facility
in Building 166 (January30, 1990) follow a general format
withoutthe structurecited in SAN MD 5481.1A.

o Examinationof thewide varietyof proceduresused by personnel
in differentLLNL divisionsindicatedthat'.

- FacilitySafety Procedures(FSPs)vary widely in scope.
FacilitySafety Procedure1000 for the Laser Complex
(January3, 1990) is primarilya policy document;whereas
FacilitySafety Procedure151 (Rev. January 1990) provides
great detail about all operationsin NuclearChemistry
DivisionBldg. 151.

- OperationalSafety Procedures(OSPs) in differentLLNL
divisionsare oFten dissimilarin character. OSPs in the
Laser Programs (e.g.,those in FSP-391)are general in scope
with primaryemphasison hazardsanalysisand derivative
controls;OSPs for Bldg. 332 operationsare broad in scope
and very detailed. Moreover, in the NuclearChemistry
Division,OSPs are preparedonly for those operationsthat
are outsidethe limits establishedby their FSPs.

- Operationsin the NuclearChemistryDivisionBldg. 151 are
performedaccordingto procedureswrittenby technical
professionals;butthese proceduresare not registered,in
the sense that they are not normallynumbered,dated, or
signed. Furthermore,they are not in any system that
formallyrequiresreview for continuedvalidity on a periodic
schedule.

o Incidentreportingpracticesfor operationsvary throughout
LLNL. Although Chapter4 of the LLNL Health and Safety Manual,
M-010, January1990, cites requirementsfor notificationof
accidentsor incidents,it does not stipulatepreparationof
"unusualevent" reports;nor does it specifythe review process
that could escalatethe event to an UnusualOccurrencefor
treatmentunder the requirementsof DOE 5000.3.

o See ConcernsOA.I-I,0A.7-I, and QV.I-I;and Sections FR.3 and
TS.2.

CONCERN: Formal administrativecontrolsfor operationsare not consistent
(0P.I-2) in the way they are provided,applied,enforced,and monitored
(H2/CI) throughoutLLNL; nor do they conformcompletelyto the format

specifiedin SAN MD 548I.IA.
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FINI)INGS:o No safety performancegoals are establishedfor the operations
groups at LLNL.

o With a few exceptions,safetyperformanceis not a defined
segmentof the annualperformanceappraisal.

o See Concerns0A.3-I,OA.6-I, IH.3-1,and QV.I-2.

CONCERN: There is no sitewiderequirementto addresssafetyperformance
(0P.I-3) as part of the annual performanceappraisalwithin the operating
(H3/C2) divisionsat LLNL.

III-41
_



OP.2 CONDUCTOF OPERATIONS

PERFORMANCEOBJECTIVE: Operationalactivitiesshould be conductedin a manner
that achieves safe and reliableoperation.

FINDINGS: o The on-the-jobtrainingof Site 300 operatorsvaries from
facilityto facilityand is primarilyleft to the discretionof
the facility supervisor.

o In most cases, the on-the-jobtrainingof operatorsis informal
and proceedswithoJtpreestablishedchecklistsor guidelines.

o There are no writtenpoliciesfor the various Site 300
facilitiesdirectinghow traineesmay be used to support
operations. This decision is left to individualsupervisors.

CONCERN: See ConcernTC.I-I.

FINDINGS: o The EngineeringSciencesDivisionhas a requirementthat, in
order to maintaintheir skillsand familiaritywith equipment
and procedures,qualifiedradiographers/HEhandlerswho are to
be utilizedas replacementsat Site 300 nondestructive
evaluation(NDE) facilitiesshall be assigned to the site a
minimum of I day of work every 60 days. This requirementis not
being adheredto.

o In the absenceof the NDE FacilityAssociate,who normally is
the only EngineeringSciencesDivisionqualifiedradiographer/HE
handlerat Site 300, a replacementwould have to he sent from
the LLNL main site. Recordsshowed that there is no qualified
replacementwho has had recent and frequentexposure to Site 300
NDE operations.

CONCERN: No document includesproceduresand guidelinescoveringthe
(0P.2-I) maintenanceof skills of operatorsassignedto the various
(H2/C2) Site 300 facilities.
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OP.3 OPERATIONSPROCEDURESANDDOCUMENTATION

PERFORMANCEOBJECTIVE: Approvedwritten policies,proceduresand data sheets
should provide effectiveguidance for normal and abnormaloperationof each
facilityon a site.

FINDINGS: o The Site 300 ProcessArea Procedures(Nos. 205-228)are not
being reviewedannually,as statedwithln these procedures.

o Site 300 policiesand proceduresdo not clearlydefine the many
interfacesto be encounteredin the matrixed management
structureemployed by LLNL.

o As a rule, LLNL main site managersdo not play a significant
role in ensuringcompliancewith policiesand proceduresthat
govern tileoperationsat Site 300 for which they are
responsible.

o OSP No. 191.14,ChemicalSynthesis,does not state that the Peer
Review Committeeat LLNL functionsas the ExplosivesDevelopment
Committeein approvingsynthesisand scaleupof new explosives.
DOE/EV/06194,DOE ExplosivesSafetyManual,gives the procedures
and requirementsfor approvingan explosivesdevelopmentprogram
by an ExplosivesDevelopmentCommittee.

CONCERN: Documentationdoes not demonstratethat the policies and procedures
(0P.3-I) governingoperationsat Site 300 and the High Explosives
(H2/C2) ApplicationsFacility (HEAF,Bldg. 191) facilitiesare strictly

adheredto.

FINDINGS: o There is no recoveryplan for Site 300 delineatingsteps to be
followed in the event of an incidenton, at, or near a firing
table during or followinga firing operation.

o Proceduresgoverningthe operationof explosiveexperimentsdo
not cover steps to be followedwhen unexpendedenergetic
materialsare to be intentionallyleft on the firing table.

o There is no OSP covering steps to be taken if an equipment
malfunction(e.g.,in the controlinstrumentation)occursat a
firing facilityafter a firing sequencehas been initiated.

o Video coverageof the firing table area at Bunker 801 does not
completelysupportthe muster control system,nor does it allow
a thoroughpost-shotinspectionof the area around the firing
table.

CONCERN: Existing procedures and equipment do not effectively guide or
(0P,3.-2) support the Site 300 operations staff when unusual or abnormal
(HI/C2) situations are encountered.

FINDINGS: o OSPNo. 801-900215 was prepared to cover the destruction in
place of the damaged unit from Shot 1804M at Site 300 Bldg. 801
because movement of the unit was considered an unacceptable
risk. This OSPdid not require that a radiographic operation be
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performedon the unit, because it was consideredthat this
operationwas coveredby FSP No. 134, NondestructiveField
Radiography- Site 300.

o Section 2 of the LLNL Health and SafetyManual states that "a
safety procedureis probablyrequired"for "any activitythat 'is
not in compliancewith a mandatorycode or standardof an
existing safety policy,"

o See Section PT.3.

CONCERN: Not all policiesdefining activitiesthat requireFacility Safety
(0P.3-3) or OperationalSafety Proceduresmay be sufficientlyspecific to
(HI/C2) cover all hazardousoperationsat Site 300.

FINDINGS: o Operationsat the variousSite 300 'facilitiesdo not generally
follow a preestablished,step-by-stepsequence.

o Often proceduresare based on the knowledgeand experienceof
involvedpersonnelrather than on a written checklist. For
example, at Bunker851 in February 1990, an incident at the
groundingpanel led to the inadvertentfiringof the capacitor
dischargeunit.

CONCERN: The safe conductof routinelyperformed,normaloperationsat
(0P.3-4) Site 300 is not alwaysensuredor guided by formalmechanisms
(HI/C2) such as written checklists.

FINDINGS: o UnusualOccurrenceReport (UOR) LLNL-89-23-B-331cited the
causes of a 180 to 300 Ci tritiumreleaseas "Personnel"and
"Procedure." The operatorwho generatedthe UOR stated there
was no procedureto cover the operationin question.

o UOR LLNL-BS-3-BIdg.331 cited "Procedure"as the reason for the
releaseof 900 Ci of tritium.

o Eighty Ci of tritiumwere released in Bldg. 331, Room 135, on
November I, 1989; no procedureswere used.

o Five rooms (130, 149, 153, 157, and 158) in Bldg. 331 can employ
in excess of 1 kCi of tritium in normal experimentaloperations.
A limit for operatingwithout review by the FacilityManager and
HazardsControl is I kCi accordingto the FacilitySafety
Procedure.

o [here is a programunderway in Bldg. 331 to assess the number of
Curies, the total gas quantity,the pressure,and which systems
are being used, as the criteriarelatedto the need for formal
procedures.

CONCERN: The LLNL programto improvethe criteriafor mandatingthe use of
(0P.3-5) approvedproceduresin Bldg. 331 is not yet implemented.
(H21C2)
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OP.4 FACILITYSTATUS CONTROLS

PERFORMANCEOBJECTIVE: Operationspersonnelshould know the statusof the
systems and equipmentunder their control,should know the effect of
nonoperationalsystemsand equipmenton continuedoperations. They should
ensure that systemsand equipmentare controlledin a manner that supports
safe and reliableoperation.

FINDINGS: o Health and Safety Manual Supplement26.13, General Lock and Tag
Procedure,revisedJune 27, 1984, does not require annual
inspectionand certificationof energy controls in accordance
with 29 CFR 1910.147. lt also does not addresstrainingof
employeesas requiredby the OSHA standard.

o Supervisorsand employeesat Site 300 were generallyunaware
that the locks and tags in their facilitiesshould be
periodicallyinspectedand that employeesshouldbe trained in
the use of locks and tags.

o A lock and tag was found on a circuit breakerthat was
associatedwith a piece of equipmentremoveda numberof years
ago.

CONCERN: Health and Safety Manual Supplement26.13, General Lock and Tag
(0P.4-I) Procedure,revisedJune 27, 1984,does not comply with the
(H2/CI) provisionsof 29 CFR 1910.147for use of locks and tags.
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OP.S OPERATIONSSTATIONSAND EQUIPMENT

PERFORMANCEOBJECTIVE" Operations stationsand facilityequipmentshould
effectivelysupportfacilityoperation.

FINDINGS: o Possibleignitionsourceswere located inside a chemistryhood
in the HEAF.

o Interlockedaccessdoors were not providedto Rooms 1314 and
1316 at HEAF, areas where remotelycontrolledexplosive
operationsare conducted.

o At a numberof Site 300 facilities(Bldgs.834E, 834J, 854H, and
854J) electriclines servicingthe facilitiesare not installed
undergroundfrom a point not less than 50 feet away.

o At severalSite 300 explosivesfacilities,includingBldgs.817
and 827, overheadlines requiredto be in proximityto the
buildingsare closer than the lengthof the poles supportingthe
lines, so that a broken energizedline could come into contact
with the building.

o The lettering on explosives and personnel limits signs in
Bldgs. 341 and 345 was small and difficult to read. At least
one room appeared to have approval for both a 500 and a 600 gram
limit.

o The penetration hole around the conduit pass-through in the
reinforced concrete dividing wall between the Propellant Work
Room1618 and the Loading Dock at HEAF had not been filled with
cement grout.

o See Section AX.6.

CONCERN: Not all explosives operations strictly comply with the provisions
(0P.5-I) of DOE/EV/06194, DOEExplosive Safety Manual, with respect to items
(H2/C2) such as electrical line routing, personnel access controls, and

ignition sources.

FINDING: o An explosives storage cubicle in Bldg. 229 was not provided with
a steel plate and sand bag barrier to suppress missiles
(hazardous fragments and debris) that would be projected from
the building in the event of an accidental explosion in the
storage cubicle as recommendedby the 1985 Department of Defense
Explosives Safety Board Inspection Team.

CONCERN: One storage cubicle in Bldg. 229 did not have a barrier to
(0P.5-2) suppress missiles from escaping the magazine, as recommended by a
(H2/C2) Department of Defense Explosives Safety Inspection Team in 1985.
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OP.6 OPERATORKNOWLEDGEAND PERFORMANCE

PERFORMANCEOBJECTIVE: Operator knowledgeand performanceshould supportsafe
and reliableoperationof the equipmentand systemsfor which they are
responsible.

FINDINGS: o In many cases, employeesdo not receivesafety-relatedfeedback
regardingtheir and other work units' injurytypes, frequencies,
and other specificsat LLNL.

o Little if any effectiveuse is made of industry "lessons
learned" (UORsand other DOE accidentreportsand bulletins),as
most workers professnever having seen such information.

o Many of the operatorsinterviewedstatedthat they attend safety
meetings only two or three times a year.

o See Concerns0A.5-3 and TC.I-I and SectionPT.2 and FR.6.

CONCERN: Safety-relatedinformation(unusualoccurrencereports, lessons
(0P.6-I) learned, and documentedsafety meetings)does not reach
(H2/C2) the operatingstaffs in a consistentor effectivemanner at LLNL.
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OP.8 HUMANFACTORS

PERFORMANCEOBJECTIVE"_ Human factorsconsiderationsshouldbe incorporatedin
the design, layout,and operationof all facilitieson the site in order to
facilitateoperator control, informationprocessing,and the recognitionand
proper responseto alarms, instruments,and other equipment.

FINDINGS: o Labels and notes in Site 300 controlrooms are frequently
presentedon "Post-it"note pads or stuck up by other means that
are as easily dislodged.

o An approval systemfor the use of operatingaids was not
apparent.

o Not all operatingaids were dated.

CONCERN: A policy governingthe approvaland postingof operatingaids in
(0P.8-I) control rooms does not exist.
(H2/C2)

FINDINGS: o Discussionswith LLNL operationsmanagers indicatedthat, with
few exceptions,human factorsengineeringhas not been
considered in design,operations,and maintenanceof LLNL
facilities,as requiredby DOE 6430.IA,GeneralDesign Criteria,
Section 1300-12(April6, 1989) for nonreactornuclear
facilities.

o Despite the fact that DOE 6430.IA, Section 1300-12.3.2
stipulatesthat "A human factorsengineeringprogramplan
appropriateto the level of importanceof a facilityor system
shall be developedduring the system developmentprocess (i.e.,
as an integralpart of the conceptualdesign phase)," the
manager of the LLNL Systemsand Human Performancegroup reported
that except for the EngineeringDemonstrationSystem (EDS)
project, this requirementhas not been met at LLNL.

o The Systems and Human Performancegroup in the LLNL Nuclear
Systems Safety Programorganizationhas three engineers (in a
group of seven) specificallytrained in the field of human
factorsengineering;however,as determinedthroughdiscussions
with this group'smanager, over 90 percentof their services is
provided to agenciesexternalto LLNL (e.g.,the Federal
Aviation Administration,the NuclearRegulatoryCommission,the
Office of the Secretaryof Defense, the U.S. Army, and the U.S.
Navy).

o The Human Factors Engineeringservicesfrom the Systems and
Human Performancegroup were curtailedfor the EDS project
before the facilitywas started up. As a result,the Program
Manager for Systemsand Human Performancehas never observed
performance of the human factors measures that were incorporated
into the design and construction of the EDS.
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CONCERN: LLNL has no requirementfor the inclusionof human factors
(0P.8-2) engineeringin the design_layout,and operationsof facilities,
(H2/CI) as requiredby DOE 6430.IA,Section1300-12for nonreactornuclear

facilities.
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D. MAINTENANCE

This Appraisal includedall eight PerformanceObjectivesin the Maintenance
area. The maintenanceprogramsat Site 300 were evaluatedprimarilythrough
interviewswith both managersand techniciansof variousdivisions;physical
inspectionof test, fabrication,and support-shopfacilities;and review of
directivesand equipmentrecords, The principalorganizationsat Site 300
that were reviewedwere the Plant Engineeringand FabricationDivisions,but
vehicleand electronicsmaintenancesupervisorswere also interviewed. The
maintenanceprograms at the LLNL main site were evaluatedthrough interviews
and tours with managers and techniciansof the Maintenance/Operations
Department and its supporting divisions, and with managers and support
personnel at Bldgs. 165, 194, 251, 298, 321, 332, 334, 343, 492, 511, 513,
514, 519, and 612. At these buildings, maintenance manuals, maintenance
procedures, maintenance historical information, vendor manuals, and
organizational policy manuals were reviewed, and inspections were made of
buildings, utilities, and programmatic equipment.

In addition, sitewide inspections were conducted of the LLNL main site
electrical distribution system as well as the potable water system, the
low-conductivity water system, the natural gas system, and the compressed air
system. The DOESANoffice in Oakland, California, was also visited.

Maintenance at Site 300 is inconsistent; adequate in some areas but quite weak
in others. Weaknesses result primarily from a 'lack of appreciation of the
different elements involved with maintenance and a lack of formal
administration of maintenance activities. Maintenance administration
activities must include effective training and qualification programs, areas
where additional weaknesses were found.

Throughout the LLNL main site, maintenance, as measured by the condition of
buildings and utilities at this point in time, was found to range from poor to
fair. lt is recognized that the maintenance program at LLNL has been
underfunded for a number of years, lt is also recognized that the maintenance
organization has in place an aggressive program to return the LLNL main site
to a more acceptable condition. However, at the time of this Appraisal, the
general condition of the LLNL main site buildings and utilities was considered
to be substandard. The support provided by management, and the efforts of the
LLNL main site Maintenance/Operations Department in organizing and redirecting
their efforts to recover from the past period of de-emphasis on maintenance,
was considered to be motion in the right direction. As part of this activity,
documentation describing the Maintenance/Operations Department, including the
organizational structure, responsibilities, and interfaces, is being developed
but is incomplete at this time. These relationships are generally well
understeod; however, backup documentation is required. In addition, DOE
4330.4, Real Property Maintenance Management, requires LLNL to develop,
publish and implement a Real Property Maintenance Management Program. Most of
the elements of this program are in place, but overall policy documentation
establishing and clearly defining this program is incomplete.

Systems and equipment under the control of the programs were also examined
from the standpoint of maintenance. In these cases, maintenance, as indicated
by the condition of the equipment, varied greatly from poor to excellent
primarily according to the age of the particular system and the vitality of
the program budget. Maintenance on equipment of this nature is much less

111-50
_



formal, with a high level of reliance placed on the cognizant scientist or
technician rather than on formalized procedures. The Appraisal Team
considered that there was an imbalance here and that policies and procedures
should be put in place to increase formality and control.

Someproblems were noted in the interface between program activities and
maintenance. Instances were noted where program equipment was developed
without timely involvement with the maintenance organization to incorporate
basic maintenance requirements. In other instances, programmatic equipment
which should logically be maintained by the plant maintenance organization was
not included in their system.

Maintenance activities involve preventive as well as corrective elements. Of
these two elements, preventive maintenance includes the two sub-elements of
routine upkeep (for operability) and general preservation of equipment and
facilities. The principal criticism about routine upkeep preventive
maintenance is that the checklists used for some of the fabrication equipment
do not reflect all of the manufacturer's recommendations contained in the
associated technical manuals. At both Site 300 and the LLNL main site, the
vendor technical documentation was generally available to maintenance
personnel. Nevertheless, this documentation was found not to be consistently
considered or incorporated into the preventive maintenance program. In
addition to missing some of the steps recommended by 'the manufacturer,
preventive maintenance activities are often accomplished by the use of generic
checklists that only provide a "tickler" for the repair person consisting of a
place to check off the associated activities which might apply and a place to
sign for the completion of the job. The checklists are neither component-
specific nor expanded to include procedural steps or cautions which might be
appropriate to the specific activities or systems applicable to the component.

The principal maintenance problem at Site 300 and to some extent, the main
site, however, is the apparent lack of a systematic program for facility and
system preservation, the other sub-element of preventive maintenance. A
number of components are located in the open environment, exposed to the
corrosive effects of the weather. Even equipment that is located inside LLNL
buildings, however, is often neglected in terms of preservation. Many valves
in systems such as the water supplies to the various buildings and services
have been allowed to deteriorate. While it may sometimes be more cost
effective to simply replace valves than to maintain them, from an operational
and safety perspective, water supplies to the various buildings necessary for
safety or sanitary purposes should always be available and reliable.

The second major element of maintenance, repair, also contains two
sub-elements, predictive and corrective. Predictive maintenance is
essentially not applicable to Site 300, since it is cost-effective primarily
for relatively large rotating machinery found at Facilities such as power
plants. Corrective maintenance is thus the principal repair function performed
at Site 300. The LLNL main site does include an extremely large number of
rotating equipment items including, primarily, pumps and blowers; therefore, a
predictive maintenance program emphasizing vibrational analysis is being
initiated.
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Correctivemaintenanceis primarilyperformedunder the work request, or Whiz
Tag System,which is based only on a singlecriterion,the amount of the time
requiredfor the repair person to do the job, The initialtime estimate is
sometimesmade by a client who reallydoes not know what is involvedwith the
work, so the time criterion (8 or 16 hours,dependingupon which document
consulted)is consideredto be flexible. The maintenanceactivities
undertakenthroughthe Whiz Tag Systemdo not have a level of control that
ensures compliancewith either safetyproceduresor applicabletechnical
manuals, and generallyhave no qualitycontrolcheckpointsor design adequacy
checks. However,in surveyingover 100 recent Whiz Tag actions,all were
found to be of a "housekeeping"naturewith no safety implications.
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MA.] ORGANIZATIONAND ADMINISTRATION

PERFORMANCEOBJECTIVE: Maintenanceorganizationand administrationshould
ensure effective implementationand controlof maintenanceactivities.

FINDING: o The responsibilitiesand authoritiesof each positionwithin the
Site 300 Plant Engineeringorganizationare not documentedor
well defined. At the LLNL main site, documentationdescribing
the Maintenance/OperationsDepartmentincludingthe organiza-
tional structure,responsibilities,and interfacesis in the
process of being prepared;however,it is incompleteat this
time. No schedulefor completionwas noted. (See Section
OA,6.)

CONCERN: See Concern0A.6-4.

FINDINGS: o Although a Plant EngineeringPolicy manual exists,the manual
does not addressmaintenancepolicy. The sectionon maintenance
is limitedto a list of implementedmaintenanceprograms.

o Although a Plant EngineeringStandardsmanual exists, it is
primarilyintendedfor procurementactivities. No formal
guidance is providedon standardsof cleanlinessand
preservationof equipment.

o There is no formaldocumentcontrol system for technical
manuals.

o Maintenancemanagementpresenceand oversightat Site 300 are
not systematicallyused to ensurethe proper performanceof
maintenancetasks. The geographicalseparationof the various
buildingsat Site 300 makes it difficultfor supervisorsto
ensure that maintenanceis performedproperly.

o Organizationalrespcnsibilityhas not been assignedto inspect
and maintainthe trailersused in transportinghazardouswastes.
Vehicles used for onsite transportationof hazardouswastes are
not maintainedin accordancewith Federalregulations. (See
SectionPT.8.)

CONCERN: Organizationaldocumentationneeded for an effectivemaintenance
(MA.I-I) program is not completesince not all equipmentis covered and
(H3/C2) maintenanceis not systematicallycontrolledin accordancewith

technicalmanuals.

FINDINGS: o Trainingof maintenancepersonnelis not formal, so it is
difficultto determinewhetherpersonnelare qualifiedto
performassignedtasks.

o Maintenancepersonnelare not formallytask qualifiedto perform
work. Most training is conductedon the job. The potential
need for offsitevei_dortraining is not systematically
considered. Plant Engineeringand MaintenanceOperationshas a
good apprenticeshipprogram,but ongoingtraining for
journeymen,other than for safetycourses, is not established.
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A training plan document did not exist but was being developed.

o Training and qualification programs are not in place to ensure
that vacancies are filled with qualified personnel.

o See Sections TC.5 and OA.6.

CONCERN: See Concern TC. I-I.

FINDINGS: o DOE4330.4, Real Property Maintenance Management, March 25,
1982, stipulates developing, publishing, and implementing a real
property management plan. While the LLNL main site Maintenance/
Operations Department has incorporated and employs most of these
required elements, an overall policy implementing the
requirements of this Order and describing responsibilities,
control measures, and format is not in place.

o The LLNL is not contractually required to conform to the
requirements of DOE4330.4.

CONCERN: Conformance to DOE4330.4 is not fully in effect and is not
(MA.I-2) currently a contractual requirement.
(H3/C2)

FINDINGS" o A formalized system for conducting maintenance of plant
buildings and utilities is in place; however, a similar system
with regard to the maintenance of program equipment and
experimental systems is not in place. A policy or procedures
for establishing such a system is not evident.

o A high level of reliance is placed on the experience, knowledge,
integrity, and availability of technicians, mechanics, and
experimenters in conducting maintenance activities on
programmatic or experimental equipment.

o Maintenance requirements and procedures for programmatic
equipment, in most cases does not exist. Maintenance
informationis gi_,_n(primarily)by vendor manualswhich serve
as the informatii,nsource for troubleshooting. In general,
correctivemaintenanceis done when equipmentfails, or when
degradationof performanceis noted.

o LLNL stressesthe high qualityof LLNL personneland the need
for a feelingof ownershipand contributionon the part of their
employeesrather than a relianceon detailedprocedures.

o The AppraisalTeam noted that, in many key positions,technical
personnelhave left or are nearingretirement,with no clear
means evident to transfertheir knowledge.

o See ConcernOA.1-3 and SectionsPT. i and OA.5.

CONCERN: The heavy relianceon the skills of personnelto ensure proper
(MA.I-3) maintenanceand the assuranceof continuityof talents is not
(H2/C2) sufficientlybalancedby formallydocumentedprocedures.
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FINDINGS" o The budget for plant maintenancehas decreasedprogressivelyfor
about 8 years and this decrease has only been reversed for the
last 2 years. As a consequence,many of the plant buildingsand
utilitiesare in a general state of disrepair. This is
indicatedby" numerousstructuresneedingpaint; rusty
components;missing, loose, or otherwisefaulty fasteners;
leaks; unmarkedpipes;missing insulation;and deteriorated
wooden structures. Goals for recoveryactionsand for an
adequate budget are being put in place.

o The programshave traditionallydemonstratedreluctanceto
provide sufficientresourcesto ensure proper maintenancefor
buildingsand structures.

CONCERN" The plant,and utilities,particularlythe older portions,have
(MA.I-4) deterioratedto the extent that a major recoveryeffort is
(H2/C2) necessary.

FINDINGS- o Cooperationbetweenthe programsat the LLNL main site and the
maintenanceorganizationhas been deficientin severalaspects.
Instanceswere noted where"

' - Programmaticequipmenthas been procuredor fabricated
, without detailed interfacingwith maintenanceto ensure that

maintenancerequirementsare incorporatedin a timely and
complete fashion.

- Programmaticeq_ipmentsuch as tank trailerswhich logically
should be on the routin_preventivemaintenanceprogramare,
in some cases, not includedand are maintaii_edon an
"as-required"basis.

- Outages fo_'maintenanceare occasionallydeferred excessively
due to programmaticrequirements.

o Numerous small satellitemachine shops were noted. Maintenance
and controlof these operationsis an added complication,and
there is no meailsto ensure that this equipmentwill
automaticallybe placed in the maintenancesystem.

o See ConcernOA.I.-I.

CONCERN" No policy is in place to ensure that basic maintenancerequirements
(MA.I-5) are given the requiredemphasis and prioritywith respectto
(H2/C2) programmaticactivities.
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MA.2 CONDUCTOF MAINTENANCE

PERFORItJkNCEOBJECTIVE" Maintenanceshould be conductedin a safe and
effectivemanner to supporteach facilityand operationon the site.

FINDINGS: o The informalwork requestsused in the Whiz Tag System at
Site 300 do not specificallyrequireconsiderationof codes and
standards,safety precautions,or design changesand

° documentaLion, it effectivelysupportsexpeditious
accomplishmentof prioritywork, but relies on the individual
worker to ensure safety.

o The Whiz Tag System does not provide safetyprecautionsand
supervisorycheck points;however,a review of severalhundred
recentWhiz Tag actionsrevealedonly minor housekeeping-type
activitieswhich had no safety implications.

o See SectionsMA.4, FR.2, and FPo7.

CONCERN: In general,the Whiz Tag System does not containguidance,
: (MA.2-1) criteria,and controlsto ensure safe conduct of maintenanceof

(H]/C2) plant syste,,sand facilitiesnor controlof safety systemdesign
CAT. II feati_res.

FIHDINGS: o Writtenproceduresare not used to govern maintenance
activities. Maintenancepersonnelrefer to technicalmanuals
for detailed information,but these manualscontain no
site-specificinformationsuch as multiple power suppliesor

local modifications.

o Preventivemaintenanceproceduresare listed and controlledby a
computerizedsystemwhich identifiesthe equipment,the
procedure,and the maintenanceperiod. This is an effective
accountingtool, but the proceduresare largelygeneral
checklistswith very little requirementfor quantitative
information,checkpoints,or referencesto other more detailed
procedures. Checklist-typeproceduresof this sort are
generallysatisfactoryfor simple systemsbut are not
satisfactoryfor more complexor highly criticalsystems.

o Maintenancepersonnelare not informed irla systematicway of
lessonslearnedfrom past experience.

o Lock and tag proceduresare sufficientfor most maintenance
operationsbut are not independentlyverifiedor centrally
managed as a means to controlplant status. This results,for

: example, in the potentialfor safety-relatedsystems (announcing
systemsand warning lights)to be de-energizedat buildingsthat
are not currentlyin operation,althoughdeactivatedfacilities
may requirethe presenceof workers for non-process-related
activities.

o See Section MA.8 and Concern0A.5-3.
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CONCERN: Maintenance procedures do not provide detailed guidance for
(MA.2-2) maintenance activities.
(H3/C2)

FINDINGS: o Some buildingshave holes or openingsin exteriorwalls which
appear to result from incompleterestorationfollowirgthe
removalof pipes and cables or from failureto provide an
appropriateseal during initialinstallation.

o A programfor systematicpreservationof valves and piping
systemshas not L,een established.

o See SectionsMA.5, AX.I, and AX.6.

CONCERN: In some areas, building-specificresponsibilityfor identifying
(MA.2-3) and correctingpreservationand maintenanceproblems is not
(H3/C2) clearly assignedand does not effectivelysupportbuilding systems

such as water, gas, and electricutilities.

FINDINGS: o Maintenanceproceduresfor programmaticequipmentare rarely in
evidence and in many instancesthey may not be required,but
there is no indicationthat vendor information,engineering
designs, or good practicehave been examined to verify this
and/or to generate proceduresaccordingly.

o Proceduresfor periodiccalibrationof test instruments,
particularlyoscilloscopesare not uniform. Much uncertainty
was noted with respectto whetheror not an oscilloscopewas in,
or even required,caiibration.

o Essentiallyall calibrationstickersnoted were out-of-date.

o See ConcernsQV.4-1,0A.1-I,and RP.8-1.

CONCERN: A policy establishingbasic guidelinesfor maintenanceand
(MA.2-4) calibration," key programmaticequipmentand instrumentationis
(H2/C2) lacking.
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MA.3 MAINTENANCEFACILITYEQUIPMENTAND MATERIAL

PERFOR_IA_CEOBJECTIVE: Facilities,equipment,and materialshould effectively
supportthe performanceof maintenanceactivities.

FINDINGS: o Maintenanceactivitiesare performedat individualbuilding and
site locationswith primaryshop supportprovided by multiple
craft shops at Bldgs. 511 and 519. Internalportions of
Bldg. 511 are in the processof being rearrangedto obtain more
efficientusage of the area and, as a result, some expected
disorder was noted. However, Bldg. 511 is in a serious state of
disrepair. The outer surface requirespainting,the main shop's
floor is pitted,and the internalwiring is draped on the walls
in a disorderlyfashion.

o A faulty bridgecrane was noted in Bldg. 511. This unit
required correctivemaintenance,and was not tagged out.

CONCERN: The LLNL main maintenanceshop, Bldg. 511, is in a poor state
(MA.3-1) of _epair.
(H2/C2)

FINDINGS: o Machine tools around the main site are maintainedout of the
MaterialsFabricationShop, Bldg. 321. Maintenanceconsists of
routinemachineoiling and checkingof belts. Maintenance
personnelexpressedsome degree of frustrationover insufficient
resourcesand lack of accessto key machinetools for
maintenancedue to programmaticpressures.

o Excessiveoil leakagewas noted at severallocations.

o Numerousmachinetools were observedat varioussatelliteshops
in the programareas, Concern was expressedthat there were no
positive mechanismsto determinewhetherall of these machines
were under the cognizanceof the Bldg. 321 maintenanceprogram.

CONCERN: There is no mechanismto ensure that all machinetools are included
(MA.3-2) in the centralizedmachinetool maintenanceprogram.
(H3/C2)

III-58
.



MA.4 PLANNING,SCHEDULING,AND WORK CONTROL

PERFORMANCEOBJECTIVE: The planning,scheduling,and controlof work should
ensure that identifiedmaintenanceactionsare properlycompletedin a safe,
timely, and effectivemanner_

FINDINGS: o lhere is only one formalcriterionfor accomplishingwork under
the Whiz Tag System, The criterioninvolvesthe number of hours
requiredto accomplishthe work, but it is not clear if the
criterionis 8 or 16 hours since it appears in the plant
documentationwith both time limits. Whiz Tags are scheduledon
the basis of priority.

o A lack of coordinationand planningreduces the effectivenessof
routinemaintenancerequestedthroughthe Whiz Tag System. For
example,job requestsfor pipingwork or welding are sometimes
not followedwith or coordinatedwith a work requestfor
repainting or preserving the affected work area. Also, the need
for post-repair testing and inspection may not be identified.

o The Whiz Tag System does not specifically require consideration
of safety precautions or design changes and documentation, lt
effectively supports expeditious accomplishment of priority
work, but relies on the individual worker to ensure safety.

o "Work packages" and procedures are not used in most maintenance
activities, so safety and control points are not necessarily
incorporated into the work. An exception to this is in
Bldgs. 332, 331, and 251, where such controls are being put in
place. Likewise, post-maintenance test requirements or
procedures are not formally required or documented. Exceptions
to this occur in Bldg. 332 and in the high-voltage distribution
system.

o Maintenance supervisors at Site 300 do not routinely monitor
work in progress.

o Documented maintenance procedures that include all of the
necessary information and coordination requirements are not
routinely used at Site 300.

o See Section FP.7.

CONCERN: See Concern MA.2-1.

FINDINGS: o Scheduling for preventive maintenance is conducted using a
computerized program which lists all maintenance items,
associated procedures, and 'Frequency of maintenance. This is an
effective bookkeeping system but incorporates very little in the
way of technical guidance, procedure review and control, and
independent overview.
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o Job planning and scheduling, employing Whiz Tags, rely heavily
on the individual craftsperson to be knowledgeable with respect
both to maintenance procedures and to interfacing with facility
operational and hazards control personnel.

o Planning and scheduling for maintenance of programmatic
equipment is the responsibility of the program, although plant
maintenance personnel are occasionally employed for these tasks.
Sometasks such as maintenance of vacuum pumps are done on a
routine basis, but normally maintenance is done as required due
to Failure oy' degradation of performance.

o See Section FR.2 and Concern 0A.5-3.

CONCERN: Informal maintenance procedures impact maintenance planning and
(MA.4- I ) work control.
(H31C2)
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MA.5 CORRECTIVEMAINTENANCE

PERFORMANCEOBJECTIVE: The materialconditionof componentsand equipment
should be maintained to supportsafe and effectiveoperationof all facilities
on the site.

FINDINGS: o Repair of fluid system leaks and preservationof flanges and
valves where leakagehas occurredis not routinelyaccomplished
at Site 300, resulting in the need for increased corrective i

maintetlance.

o Corrective maintenance work at Site 300 is generally reactive to
operational requirements. Repair of exterior walls to close
holes, for example, is not normally requested or undertaken.

o Numerous instances of poor maintenance were noted at the LLNL
main site, including deteriorated paint, rust, loose or
unsecured fasteners, unsecured panels, missing insulation,
unmarked pipes, burned-out indicator lights, low oil level (one
case), out-of-date notes on operating panels, out-of-date
calibration or set point dates, loose wiring, and loose gasket
materials.

o See Concern MA.2-3.

CONCFRN: A high level of correctivemaintenanceto buildingsand utilities
(MA.5-1) is not evident at LLNL.
(H2/C2)

FINDINGS: o Correctivemaintenanceto programmaticequipmentis done as
requestedon the basis of equipmentfailureor deLeriorationof
performance.

o The conditionof individualprogrammaticequipmentand systems
was found to be largelydependentupon the age of the system.
In the case of older equipment,significantoutstanding
correctivemaintenanceissues were noted includingcoolant
leakage,oil leakage,and excessiverust.

o Experimentalsystemsnearingthe end of their funding supportor
programmaticusefulnessare seriouslyneglectedfrom a
maintenancestandpoint.

CONCERN: Older experimentalsystemsdo not receivethe required level of
(MA.5-2) correctivemaintenanceto ensure safe and efficientoperations.
(H2/C2)
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RA.6 PREVENTIVEMAINTENANCE

PERFORMANCEOBJECTIVE: Preventivemaintenanceshould contributeto optimum
performanceand reliabilityof systemsand equipmentimportantto operations.

FINDINGS: o Preventivemaintenanceis not necessarilyperformedin
accordancewith vendor recommendations.

o Preventivemaintenanceis controlledand scheduledby a sitewide
computerizedsystemwhich effectivelytracks these activities;
however, preventivemaintenanceactivitiesare not component
specific. Genericchecklistsinclude items that do not apply to
the specific equipmentbeing maintained,so theworker must
interpretthe checklistbased on experienceand informal
training;

o Preventivemaintenanceproceduresfor criticalequipmentdo not
incorporatesufficienthold or checkpointsfor independent o
review or verification.

o See Concern 0A.5-3.

CONCERN: Preventivemaintenanceactivitieshave not been optimizedwith
(MA.6-1) vendor recommendationsor with locallygenerated,component-
(H3/C2) specific proceduresor checklists.
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MA.1 PREDICTIVEMAINTENANCE

PERFORMANCEOBJECTIVE: Maintenancehistoryevaluationand systematicroot
cause analysesshould be used to supportmaintenanceactivitiesand optimize
equipmentperformance.

FINDINGS" o A predictivemaintenanceprogram is in the planningstages which
will includevibrationanalysis,oil analysls, infrared
scanning,and ultrasonicscanning.

o Vibrationinstrumentationhas been installedin several
facilitiesand is operational. Installationin all candidate
facilitiesand installationof other preventivemaintenance
techniqueshave not been completed.

o See Concern0A.5-5 and SectionTS.4.

CONCERN: A predictivemaintenanceprogram is not fully in place, and
(MA.7-1) overallplanning,scheduling,and budgetinghave not been completed
(H3/C2) in sufficientdetail to evaluatethe plannedprogram and its

associatedgoals.
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HA.8 PROCEDURESANDDOCUMENTATION

PERFORMANCEOBJECTIVE: Maintenanceproceduresand relateddocuments should
provide appropriatedirectionsand guidance for work and should be used to
ensure that maintenanceis performedsafely and effectively.

FINDINGS: o Detailedmaintenanceor repair proceduresare not routinely
used. Checklistsused in preventivemaintenanceare often
genericfor a particulartype of equipmentand do not include
safety precautionsor qualityassurancecheckpoints.

o Field observationsindicatedthat, in some instances,checklists
are not used properly. That is, individualitems are not
necessarilydone in the prescribedorder, and each action is not
necessarilycheckedoff after completion. The lists provide
guidance but little independentor backup assurancethat each
step is accomplished.

o No group was identifiedas havingthe responsibilityand special
expertiseor training in the preparationof maintenance
procedures.

o No policyexists regardingthe preparation,control, and use of
maintenanceprocedures.

o Maintenanceand equipment-recordstorageis carried out by the
Maintenance/OperationsDepartment. No consistentsystem to
accomplishthis was noted at the variousprogram areas.

o See ConcernMA.2-2.

CONCERN: At essentiallyall programareas examined,formal maintenance
(MA.8-1) proceduresfor programmaticequipmentare not employed.
(H2/C2)
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E. TRAININGAND CERTIFICATION

This Appraisaladdressed 10 of the 11 Trainingand CertificationPerformance
Objectives; ReactorOperationswas not applicableto LLNL. The appraisalwas
conductedthrough interviewswith personnelin the HazardsControl Department
with training responsibilities,as well as supervisory,professional,and
operationsstaff at the LLNL main site and at Site 300._ The Bldgs. 801, 805,
817, 827, 851, and 875 were visitedat Site 300. LLNL main site interviews
were held at Hazards Control,Human Resources,Plant Engineering,HEAF,
PlutoniumFacility,TritiumFacility,Heavy ElementsFacility,Emergency
PreparednessTraining,SecurityProtectiveForces,Fire Department,Laser
Programs,and the NondestructiveEvaluation(NDE) Group at Bldg, 327. Three
safety-relatedtraining presentationsand an emergencydrill at the Bldg. 251
Heavy Elements Facilitywere observed. A review of relevanttraining
documentationand recordswas made throughoutthe appraisal. Personnelat
LLNL exhibiteda genuine concernfor safety,but severalweaknesseswere
identifiedin the area of training.

Facilitysupervisorsare responsiblefor seeing that all personn_lin their
facilitiesare appropriatelytrained. Formal,well-documentedcourses are
taught by the Hazards ControlDepartment. Managementmust initiate the
requestfor personnelto attend these courses. On-the-jobtraining (OJT)
llnderthe tutelageof experienced,qualifiedoperatorsor by facility
supervisorsprovides specific instructionto employeesnew to areas or
operations. However,OJT at LLNL is deficientin documentingestablished
trainingprograms and plans and in evaluatingemployeeperformancefor
job-specifictasks. Graded exams to determineemployeequalificationsare
being used in some areas, but in many cases they are nonexistent.

Trainingand qualification/certificationrequirementsare not formally
establishedfor all assignedjob tasks. Those requirementsthat do exist are
not alwaysestablishedon a systematicbasis sitewide. There is neithera
policy and proceduresmanual nor a corporate standardfor training. As a
resultthere is considerablevariabilityin each training activityand the way
in which training is administeredin differentareas and by different
supervisors. Traineeevaluationtechniquesand methodsvary widely across
LLNL and in many cases do not exist.

The AppraisalTeam found the trainingprogramat Site 300 for employeeswho
handle high explosives (HE) to be of high quality. The supervisorypersonnel
interviewedby the AppraisalTeam in the Site 300 ProcessArea, Chemistryand
FormulationAreas, and Bldg. 801 maintainedgood employeetraining records and
had documentedtraining requirementsfor each employee. Operatorsand
techniciansinterviewedin the above areas and in the HEAF facility indicated
that they had receivedrequiredtraining and demonstrateda good level of
knowledgeof safety.

There are no requirements,standards,documentation,or formal training
programfor Site 300 Maintenancepersonnel. The AppraisalTeam found that the
QualityControl Inspectortrainingat Site 300 was nonexistent,except for
that relatedto HE components,which was quite good.

All of the supervisory personnel at Site 300 interviewed accepted their
responsibility for training. Ali of the supervisors involved in HE work
(e.g., the Process Area Manager, the Chemistry and Formulation Supervisor, the
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Bldg. 801 Facility Manager, the Bldg. 851 Facility Manager, and the HEAF
Manager) demonstrated basic management skills. The records examined for these
supervisors indicated that some limited management training was received in
addition to technical and safety training.

The training courses observed at the main site by the Appraisal Team were
effectively presented. Instructors were technically competent and displayed
good instructional techniques. The training facilities and equipment at LLNL
main site were sufficient. The Plutonium Facility (Bldg. 332) had
significantly improved its training program since the Technical Safety
Appraisal of November 1986. The Facility Training Officer has established an
effective safety training program to meetDOE requirements. Documentation of
training records is kept current on a training database. The Tritium Facility
(Bldg. 331) issued a revised Training Plan during this Appraisal.
Improvements had been made, but deficiencies still exist. Training records
and OJT evaluation methods for past qualifications were difficult to audit.

The Heavy Element Facility (Bldg. 251) was somewhat deficient in documenting
OJT.

Hazards Controlprovides hazardscommunicationtraining to all personnel.
Health and Safety techniciansare current in their retrainingrequirements.
However, recordsgiven to the AppraisalTeam indicatedthat radiation
retrainingis not currentfor some employeeswho work at the nuclear
facilities.

Plant EngineeringMaintenance/Operationshas a good apprenticeshipprogram,
but ongoing trainingplan for journeymen,other than safetycourses, is not
established. A training managementplan document did not exist but was being
developed.

The NDE techniciantrainingwas well developedat Bldg. 327. Deficiencies
were noted in documentationof past OJT experience. New checklistshad been
developed to improveOJT verification.

The Security Protective Force did not have an approved training plan and
training records were difficult to audit. A task analysis was in progress and
efforts were underway to develop a draft training plan. The Fire Department
training program was well developed and had a database containing applicable
training records. Qualification requirements were well defined°

The Laser Programs had just established a Training Coordinator to assist in
assessment and training activities throughout the directorate, lhe Laser
Development Facility (LDF) at Bldg. 490 had training programs in place for the
Copper Laser activities and training records were well-documented. Advanced
Applications had not ye% identified activities that required certification
programs, although ideas were being discussed. Nova operations had
established training requirements, but OJT evaluation methods were not
defined.

Personnelwho work with waste in the HazardousWaste Managementareas were
well trained. Trainingrecords indicatedthat approximately200 hours of
training had been received for each of 13 employees. Training for personnel
who are responsiblefor processingwaste in the researchlaboratoriesis not
as extensive. Training courseshave been presentedto this latter group and
additionaltrainingis scheduled.
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The LLNL EmergencyPreparednesstrainingwas in an early stage of development.
Trainingmodules for the Crisis ManagementTeam had been identified,but
lesson plans had not been developedfor initialand continuingtraining in
accordancewith good industrypractice. (This is discussedfurther in the
EmergencyPreparednessSection.) Training interfacewith individual
facilitieswas in need of improvement.

Human Resourcescoordinatedtraining in personneldevelopmentand
supervisory/managementskills as requested. Personnelhad been matrixed to

, provideexpertise in trainingprogramdevelopmentin such areas as the
PlutoniumFacility,Plant Engineering,EmergencyPreparedness,and
EnvironmentalProtection. Effortswere underwayto develop a LLNL Training
ManagementPlan to provide policy'andproceduralguidance for performance-
based training programs as specifiedin DOE 5480.18.
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TC.I ORGANIZATIONAND ADMINISTRATION

PERFORMANCEOBJECTIVE: The trainingorganizationand administrationshould
ensure effective implementationand controlof trainingactivities.

FINDINGS: o Training and qualification/certificationrequirementsare not
formallyestablishedfor all assignedjob tasks. Those
requirementsthat do exist at Site 300 were not establishedon a
systematicbasis. At the LLNL main site, establishmentof
requirementson a systematicbasis varied among the different
organizations.

o There is neithera policy and proceduresmanual nor a corporate
standardfor training. As a result there is considerable
variabilityin each trainingactivity.

o Documentationof the on-the-job-training(OJl) programs is
largely informal.

o Formal coursesofferedby the HazardsControlDepartment
appearedadequatelydocumented(e.g.,course objectives,course
outline, handouts,and visual aids). Tests were not
administeredfor all courses.

o LLNL policy (Healthand Safety Manual,7.02) states that line
management is responsiblefor assuringtrainingand retraining.
lhis is not done consistentlythroughoutLLNL and not properly
documented.

o Several organizationsand facilities,such as the Security
ProtectiveForces and Plant EngineeringMaintenanceand
Operations,do not have an approvedTrainingManagementPlan
document. The TritiumFacility issuedan approvedTraining Plan
during this Appraisal.

o The Heavy ElementFacilityTrainingProgram,M-158, Rev. I
(Section9.0 of the Heavy ElementFacilityHandbook)requiresa
formal annual reviewof the trainingprogram. No such review
has been documentedsince the May 1987 revisionof the Training
Program.

o Training recordsfor the SecurityProtectiveForces were not
auditable. Individualsassumedsupervisorypositionsbefore
completingapplicablerequirements. An annual retraining
program schedulehad not yet been defined.

o AdvancedApplicationsin Laser Programshad not yet determined
training qualificationrequirementsfor the Metal Oxide Chemical
Vapor Deposition (MOCVD),which will become a moderate hazard
activity. The Nova operationsgroup used shot checklistsas
operationalprocedures,but they had not used any type of OJT
checklist as a basis for documentingtraineequalification.
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o Many LLNL organizationssitewidedo not take full advantageof
the trainingrecorddatabase capabilitiesof the Employee
DevelopmentDivision (EDD). EDD traininqresourcecapability is
not being used consistentlyby all LLNL organizations.

o See SectionsOP.2, OP.6, MA_I, TC.3, TC.4, TC.5, TC.8, and PT.2;
and ConcernsOA.I-I,SS_4-I,and QV.I-2.

CONCERN: Training at LLNL is not supportedby corporatepolicy and standards
(TC.I-I) and is not formallyestablishedconsistentwith good practice and
(H2/C2) DOE expectations.
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TC.3 NUCLEAR FACILITYOPERATIONSOTHER THAN REACTORS

PERFORMAI_CEOBJECTIVE: The nuclearfacilityoperatorand supervisortraining
and certificationprograms should be based on DOE 5480.5,as appli_able,and
shoulddevelop and improvethe knowledgeand skills necessaryto perform
assignedjob functions.

FINDINGS: o The Tritium Facility (Bldg.331) training recordsaudited by the
AppraisalTeam indicatedthat only three High PressureOperators
were certified. That contradictedthe list of six individuals
who were listed as certifiedas of February23, 1990 in Appendix
B attached to the Tritium Facility (Bldg.331) Training Plan
issued in March 1990.

o There are no certificationpolicy statementsfor a minimum
acceptablegrade specifiedin any of the trainingplans for the
LLNL main site nuclear facilities(Plutonium,Tritium,and Heavy
ElementsFacilities). The PlutoniumFacilitydoes specify an
80 percent passingcriteriaon individdalexam cover sheets,but
there is no written policyon passing criteria.

o The Heavy ElementFacility (Bldg.251) OjT for maintenanceand
supportworkers consistsof orientationby the facilityHealth
and Safety Technologist. He was on hospit_alleave during this
Appraisaland no one in the facilitycould trace the
documentation. Recordsdocumentationwas person-dependent.

o The Heavy ElementFacility(Bldg.251) could not provide an
individual'squalificationdocumentationas an IsotopeSeparator
Operator.

o LLNL managementhad not determined,during this Appraisal, how
to certifythe TritiumCertifiedEngineeringTechnicians. The
Tritium Facilityhad establishedthe safety training
requirements,but the technicianswere not discipline-certified
by their supervision.

CONCERN: See ConcernTC.I-I.
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TC.4 GENERALEMPLOYEE/PERSONNELPROTECTIONTRAINING

PERFORi_NCEOBJECTIVE: Generalemployeeand personnelprotectiontraining
programs should ensure that site/facilitypersonnel,subcontractorsand
visitors have an understandingof their responsibilitiesand expectedsafe
work practices,and have the knowledgeand practicalabilitiesnecessaryto
effectivelyimplementpersonnelprotectionpracticesassociatedwith their
work.

FINDINGS: o LLNL has no formal policy on how to handle employeeswho fail to
pass safety trainingexaminations. There is no corporatepolicy
on standardsfor testingof employees.

o LLNL has not definedor assignedan oversightrole for
monitoringtraining.

o There is considerablevariationin the degree and qualityof
trainingprovided by differentmanagers.

CONCERN: See ConcernTC.I-I.

FINDINGS: o lrainingrecordsmade availableto the AppraisalTeam indicated
that RadiationSafety Training (HS-601and HS-660)had expired
past the 2-year retrainingfrequencyfor severalworkers in the
NuclearChemistryDepartment. Some of those employeesalso were
not currentlyretrainedin Health Hazards Communication
(HS-405).

o Trainingrecordsmaintained_ the Tritium Facility (Bldg.331)
indicatedthat not all faci'llzyworkershad maintainedcurrency
on RadiationRetraining. The FacilityManager claimedthat
everyonewas current, but the facilityrecordswere not
availableto ensure that. Accordingto the FacilityManagement
Plan for BldgR 331, July 1989, facilitymanagement is
respoi,siblefor monitoringthe statusof training in facility-
requiredsafety and securitycourses.

o A March 13, 1990, DOE Memorandumfrom Peter N. Brush (Acting
AssistantSecretary,ES&H-DOE)proposesthat all existing
radiationand occupationalworkers as of December31, 1989, are
to be certifiedno later than December31, 1991.

CONCERN: LLNL has not maintainedradiologicalprotectionretraining
(TC.4-I) requirementsas specifiedin DOE 5480.11or in accordancewith
(H2/C2) good industrypractice.
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TC.5 MAINTENANCEPERSONNEL

PERFORMANCEOBJECTIVE: The maintenancepersonneltrainingqualification
programs should develop and improvethe knowledgeand skills necessaryto
performassignedjob functions.

FINDINGS: o lhere are no requirements,standards,documentation,or formal
training programfor Site 300 Maintenancepersonnel.

o Plant EngineeringMaintenance/Operationsat the main site did
not have an approvedTraining ManagementPlan.

o Shop supervisorsdeterminedthe qualificationof facility
utilityoperatorsby OJT supervision. There was no
documentationon how qualificationwas evaluated.

o Apprenticeshiptraining in Plant Engineeringwas good, but
trainingfor journeymendid not have continualretraining
courses scheduledother than safety-relatedcourses.

o See SectionMA.I.

CONCERN: See ConcernTC.I-I.
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TC.8 QUALITYCONTROLINSPECTORANDNONDESTRUCTIVEEXAMINATIONTECHNICIAN

PERFOR_NCE OBJECTIVE: The qualitycontrol (QC) inspectorand nondestructive
examination(NDE) techniciantrainingand qualificationprograms should
develop and improvethe knowledgeand skillsnecessaryto performassigned job
functions.

FINDINGS: o The AppraisalTeam found that the QC inspectortraining at
Site 300 was nonexistentexcept for that relatedto HE
components,which was quite good.

o Recordsof OJT and experiencefor the NDE techniciansdid not
exist at the LLNL main site Bldg. 327.

o See ConcernQV.I-2.

CONCERN: See ConcernTC.I-I.

m
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TC.lO TRAINING FORSUPERVISORS,MANAGERSANDTECHNICALSTAFF

PERFORNANCEOBJECTIVE: Training programs for supervisors, managers and the
technical staff should broaden overall knowledge of processes and equipment
and develop supervisory and' managementskills.

/

_J , ,/

FINDINGS: o The Em_r,:ienl_yPreparedness Training Program was not fully
estab]i_he<l_ Lesson plan modules for training of Crisis
Management'learn personnel had not been developed. Full
implementation of the program was estimated at 3 years from the
time of this Appraisal.

o EmergencyPreparednesstraininghad not been developedto extend
to and include"self-help"facilitycoordinatorsfor sitewide
interactionof emergencypersonnel.

o Initialand continuingtrainingschedulesfor retrainingof
CrisisManagementTeam personnelwere not established.

CONCERN: See ConcernsEP.3-1 and EP.3-2.
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F. AUXILIARYSYSTEMS

This Appraisaladdressedall nine PerformanceObjectivesin the Auxiliary
Systemsarea. Auxiliary systemsat Site 300 and at the main site were
evaluatedprimarilythroughphysical inspectionsof the systemsand through
interviewswith responsiblemanagers,operators,and technicians. The
buildingsand facilities inspectedat Site 300 includedBldgs. 805, 806, 826,
827, 836, 851, 871, 873, 874, 875, transformerstations,pumping stations,and
hazardouswaste storageareas. At the main site, Bldgs. 131, 151, 191, 231,
234, 251, 321, 331, 332, 334, 419, 492, 514, and 612 were appraised.

The principalauxiliarysystemsdirectly involvedwith safety at Site 300 are
the fire alarm and warning systems. Since these are to be upgraded under the
SecurE!InteractiveLivermoreAlarm System (SILAS)project,the only
significantconcern is that this projectproceedquicklyto completionto
replacethe older, increasinglyobsoletesystems. The emergencypower
generators,ventilationand exhaustsystems,and waste handling facilities
were the comparableauxiliarysystemsat the main site. These systemsare
either importantto the safety of the processor personnelor importantfor
the protectionof the environment.

Power supplies for alarm and warning systems, includingthe voice
communicationsystem,were describedto the AppraisalTeam as having the
potentialto be de-energizedinadvertentlywhen specificareas at Site 300 are
deactivatedas variousprogramsare completed. There is no systematicprogram
at Site 300 that preventsde-energizingsafety equipment.

As noted in the Maintenancearea, the preservationof auxiliarysystem
componentsis deficient. Besidesgeneral corrosionthat affects the physical
integrityof the water main system,the lack of preservationand lubrication
of valves is an operabilityand reliabilityconcern.

At the HEAF on the main site, some oF the auxiliarysystem valves are located
so high that they cannot be reachedwithout a ladder. Also, some sectionsof
the smoke removal systemwere reportedas being inoperable.

Ventilationsystems that have potentialfor unwantedreleaseof hazardousor
radioactivegases are exhaustedthroughhigh-efficiencyparticulateair (HEPA)
filters. These filtersare dioctylphthalate(DOP) tested after installation
beforebeing placed in serviceand thereafteras requiredby procedures.
Labels are placed on each filterdepictingthe date of the last test.
Ventilationsystems that exhaustpotentiallyhazardousbuildingareas or
gloveboxesare providedwith backup fans. Fans are poweredby emergency
diesel generatorswhenever normalelectricalpower is unavailable.

Emergencydiesel ,]eneratDrsystemsare tested as requiredon a specified
schedule. There are approximately80 diesel generatorsystemsat LLNL.
Availabilityof the systemsis ensured by periodictestingas outlined in
applicable industrystandards. One concern is that the tests are conducted
without._checklist-typeprocedurewhich would ensurethat test steps are
performedin proper sequence. In addition,there is no requirementto
periodicallyverify that the diesel fuel quality remainsacceptable.
Hazardousand radioactivewaste generatedin the experimentallaboratorieswas
found to be properly preparedfor transfer to the HazardousWaste Management

=.
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acceptable. Some problems are caused by delay in obtainingapprovalto use
new facilitiesand temporarysuspensionfrom use of existingfacilities.
Personnelwho work with waste in the HazardousWaste Managementareas are
well-trained. A survey of training recordsshowed that approximately200
hours of training had been receivedfor each of 13 employees. Training for
personnelwho are responsiblefor processingwaste in the research
laboratoriesis not as extensive. Trainingcourses have been presentedto
this lattergroup and additionaltraining is scheduled.

Effortsto reducewaste volume were reviewed. This is a twofold approach.
First, generatedwaste volume undergoessize reduction;second,processes are
being reviewed to determinewhethermodificationscan be made to reduce the
quantityof waste being generated. Both of the effortshave had some success.
However,the program to implementthe LLNL Director'sAdministrative
Memorandumon Waste Minimizationwas not being aggressivelyimplemented.
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AX.] SYSTEMSREQUIREMENTS

PERFORMANCEOBJECTIVE: Auxiliarysystemsshall be consideredunder the same
functionalcriteriafor design,engineering,operations,maintenance,and
modificationsas the structural_confinement,and primaryprocess system of
the facility.

FINDINGS: o Auxiliarysystems in HEAF includea number of valves which are
locatedso high that they cannot be operatedwithout a ladder.

o The smoke removalsystem in HEAF is not operationalin two
zones.

o A number of valve and flange leaks in water or oil systemsexist
in HEAF and Site 300 auxiliarysystems.

o Fire alarm and warning systemsat Site 300 are old, and parts
are no longer made for some of their components. The
replacementalarm system is not receivingpriority for
installation. (See SectionAX.8.)

CONCERN: Auxiliarysystemsat the explosivetestingfacilitiesare poorly
(AX.I-I) designed,_ndmaintained.(See ConcernMA.2-3.)
(H2/C2)
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AJ{.3 SOLID WASTES

PERFORMANCEOBJECTIVE: Solid hazardouswastes (includingradioactivewastes)
should be controlledto minimizethe volume generated,and handled in a manner
that provides safe storageand transportation.

FINDINGS: o Both radioactiveand clean waste generatedin Bldg. 251
laboratoriesare disposedof as radioactivewaste.

o All waste irlthe radioactivematerial area of Bldg. 332 is
assumedto be, and is handledas, radioactivewaste.

o Launderableprotectiveclothing use is not maximized. Paper
laboratorycoats,rubber'gloves, and plastic shoe covers are
used in some buildingsand then discardedas radioactivewaste.

o Kimwipes,used with alcoholto clean equipment in Bldg. 331, are
disposedof as radioactivewaste. Those used with acetoneare
disposedof as mixed waste for which there is presentlyno
disposal process.

o The waste minimizationp;_ogramwas outlinedby tileLLNL.Director
in his March 8, 1989, AdministrativeMemo. Subsequentplans,
such as the Site 300 FacilityWaste Management Plan dated
February2, 1990, do not specifycontinuinggoals for reduction
of waste. The goal of a "25 percentreductionover the next 3
to 5 years" providesno incentiveto continuereductionefforts
once the 25 percentlevel is achieved.

o Neitherthe LLNL Director'smemo nor the Site 300 Plan
emphasizesanalysisto determinewhether process or equipment
changescan be made that would result in significantwaste
reductions.

o See Concern0A.I-I.

CONCERN" The AdministrativeMemo, "Director'sStatementon Waste
(AX.3-1) Minimization,"issued March 8, 1989, has not been aggressively
(H2/C2) enforced.
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AX.6 VITAL SUPPLYSYSTEMS

PERFORMANCEOBJECTIVE: The electric,water, and emergencypowersystems
should reliably providevital servicesas requiredby all facilitieson the
site.

i

FINDINGS: o The Site 300 water system piping, valves, and pumps are not
maintained and preserved (to prevent corrosion) in a manner that
ensures proper operation.

o The Site 300 steam boiler in Bldg. 827 is not maintainedand
operated irla manner that ensures the safety of the operators,
who are not formallycertifiedfor operationof the boiler.

o No long-term surveillance program is in place to ensure the
proper operation and maintenance of auxiliary systems at
Site 300, resulting in the deterioration of valves as well as
ancillary devices such as pressure gauges and thermometers.

CONCERN: See Concerns0P.5-I,MA.2-3, and FP.7-4.

FINDINGS: o A periodic test of the emergency diesel generators for Bldg. 251
was observed. The mechanic and electrician performing the test
did not use a written procedure to verify correct test step
sequence. Test data were recorded on a log sheet, but
acceptance criteria are not provided on the log sheet.

o Approximately 80 emergency diesel generators are installed
sitewide. These are all tested at least monthly. The diesel
?,nerator systemsvary from one locationto another.

o Most emergencygenerators,includingthose for Bldg. 251, are
tested as prescribedby StandardANSI/IEEE-446-1987,IEEE
RecommendedPracticefor Emergencyand StandbyPower Systems for
Industrialand CommercialApplications. One system,for
Bldg. 332, is tested as prescribedby applicablesectionsof
StandardNFPA-110,Standard for Emergencyand Standby Power
Systems.

o Diesel fuel is not sampled to ensure that foreign matter such as
water or sludge is not present in the day tank. Also tests for
general degradation of the fuel are not performed. Diesel fuel
is reported in Section 4.2.16 of ANSl/IEEE-446-1987 to degrade
over a few months' time. A periodic test consumes only a small
portion of a tank's content and the tank is then topped off.

CONCERN: The availability testing of emergency generators dees not verify
(AX.6-1) operability of the system because there is no a_'surance that
(H2/C2) diesel fuel quality has not degraded, and a checklist is not

completed by the test conductors as the test proceeds.
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AX.8 ENGINEEREDSAFETYSYSTEMS

PERFORMANCEOBJECTIVE: Engineered Safety Systems should be reliable and
available to provide protection to the facility when required.

FINDINGS: o Fire alarm and warning systemsat Site 300 are very old and
parts are not availablefor some components.

o A potentialexists for inadvertentlyde-energizingsystems
importantto safety,such as voice communicationsystems and
warning signal systems,when an area of Site 300 is deactivated.

CONCERN: See ConcernAX.I-i.
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G. EMERGENCYPREPAREDNESS

This Appraisaladdressesall seven PerformanceObjectives in the Emergency
Preparednesscategory. In addition it addresses29 CFR 1910.120criteria for
hazardousmaterialstraining and the LLNL EmergencyPublic InformationProgram
requirementsoutlined in DOE 5500.4.

The existing LLNL EmergencyPlan (EP)does not describethe emergency
managementteam, supportstaff, and emergencyresponseteam duties and
responsibilitiesin sufficientdetail. The interfacesbetween LLNL, DOE-SAN,
and DOE-HQ are not clearlydefined. Organizationcharts do not portraythe
reportingchain of commandfor normal operations,emergencymanagement,staff,
and emergencyresponse teams. LLNL has no matrix that reflects the
relationshipbetweenthe positionsassignedto emergencymanagement,support
staff, and emergencyresponseteams and their normal duty/positiontitles.
Such a matrix would assist the EmergencyPlanningTraining in developingan
EmergencyPlanningTrainingcourse outlinewhich depictsthe type of training
provided to members of the emergencyresponseorganization. A calloutlisting
of all emergencyresponsepersonnel,which is not referencedin the LLNL EP,
is carried by the LaboratoryEmergencyDuty Officer (LEDO). A designated
I.EDO,who has been appointedby the LLNL Director and given the necessary
responsibilitiesto performhis assignedduties, is available24 hours a day,
7 days a week. The existingLLNL EP does not meet the criteria outlined in
DOE 5500.3 and draft DOE 5500.3A. Duringthe AppraisalTeam Drill 90,
emergencymanagementteam supportstaff and emergencyresponseteams did
performtheir emergencyfunction in a satisfactorymanner to code with the
simulatedevent conditions.

The spectrum of emergencieslikely to occur at LLNL includesmajor earthquakes
(which,dependingon circumstances,could result irla large number of
casualties);fires involvinghazardousand radioactivematerials; civil
disobedience,terroristactions,and threats;and spills of hazardousand
radioactivematerials. Currentlythe LLNL EmergencyPreparednessstaff have
indicatedthat there would be no offsiteconsequencesfrom any credible
releaseof radioactiveor hazardousmaterials. This assumptionwas based on a
recent LLNL Site EvaluationProgramdated February27, 1990.

Professionalsin the Fire Departmentand ProtectiveServicesGroup also
providean importantcomponentin the emergencyresponse organization.
Extensiveuse is made of volunteersto fill variouskey emergencyresponse
functions;i.e., BuildingManagers,membersof Self-HelpBuildingEmergency
Teams, Search and Rescue, First Aid, EmergencyMedicalTechnicians (EMTs)and
other auxiliaryfunctions. The existing LLNL emergencypreparednesstraining
program is not establishedas requiredby DOE 5500.3A.

" LLNL EmergencyPreparednesshas developeda 2-yeardrill and exercise schedule
that includesall aspectsof credibleemergenciesthat could affect the LLNL
site. During the AppraisalTeam Drill 90, the pre-drillbriefing for
controllers/evaluatorswas conductedand was very effective_ The post-drill
activities,includingverbal and writtencritique and documentation,were
commendable.

. The LLNL Medical TreatmentFacility has a well-designeddecontaminationand
treatmentcenter. The LLNl.Fire Departmentdemonstratedduring the Appraisal
Team Drill 90 an excellentmethod of initialresponseto the simulated

!11-81



+

emergency to assume commandand control required of the On-Scene Incident
Commander. Due to a breakdown in communications, the Incident Commander
performed his responsibilities with little or no assistance from the Emergency
Operations Center (EOC).

During the Appraisal Team visit, an emergency management response drill
provided the Appraisal l eam with an opportunity to view the LLNL emergency
response organization function under simulated drill conditions. The selected
LLNL Facility was Bldg. 251, a high hazard facility. The simulated drill
scenario involved a mixing operation, including a dust explosion that caused
injury and contamination to the experimenter. The explosion activated an
automatic sprinkler, the heat detector, and the room CAM, and contaminated the
room, The CAMdownstream of the high-efficiency particulate air (HEPA)filter
went into an alarm condition, indicating failure of the filters that caused a
release to the atmosphere outside the building. The LLNL response and
activation of the LLNL emergency response organization was evaluated as
appropriate for the situation.

Emergency equipment, materials, and communication systems appear to be
adequate to support the requirements of LLNL during emergency response
efforts. The Self-Help Emergency Lockers are stocked with first-aid supplies,
flashlights, portable bullhorns, and respirators. These Self-Help kits are
located at each facility and at Zone locations. Within the past few months an
upgraded public address system was purchased and a test of the new system
during the Appraisal Team Drill 90 was found to be acceptable. Announcements
are clear and can be directed to one facility, a selected group of facilities,
or sitewide. However, tests are limited due to the concern of possibly
interfering with experimental or research activities. During the Appraisal
Team Drill 90, late Public Address announcements were experienced.

LLNL has developed necessary Emergency Action Levels for ensuring that
emergency situations are properly classified. However, recovery and
termination are functions not to be addressed as emergency classifications.
There was a breakdown in providing protective actions for onsite personnel
during the drill via the public address system; however, it was corrected by
the EOCstaff. Ali information posted on status boards is retained by a
computer operator before it is removed from the status boards.

Personnel protective requirements are contained in LLNL.Health and Safety
Manual, MO10, January 1990, which was established using guidance in
DOE5480,IA and 5480.10, for use in emergencies for saving life or mitigation
of damages to vital equipment. There are sufficient calibrated instruments
for use during emergencies. As previously stated, LLNL has a complete medical
decontamination facility and ambulances to transport injured personnel.
Sufficient respiratory equipment, protective clothing, and material are
available to support emergencies. The Self-Help Plans developed for each
facility provide the necessary information to ensure a prompt evacuation of
these facilities, site evacuation during emergencies, and first responder
capabilities.
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LLNL has developeda training programto addresscriteria establishedin
P.9CFR 1910.120for hazardousmaterialsoperation. An outside trainingvendor
provides 24- and 40-hourtraining courses,as well as annual requalification
training courses. This program has all the necessarydocumentation;i.e.,
training records,medical surveillances,attendancerosters,etc.

The EmergencyPublic InformationPlan has been developedalong with
implementingprocedures. A Letterof Agreementhas been developedto use an
offsitecity facilityas the backup news media working area. Annual briefings
for 'localand surroundingarea news media agencies are conductedon an
individualbasis. Within 4 to 6 months an EmergencyPublic Information
Brochure is expected to be disseminatedto offsite population.
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EP.] ORGANIZATIONANDADHINISTRATION

PERFOR_CE OBJECTIVE: Emergencypreparednessorganizationand administration
should ensure effectiveplanning for, and implementationand controlof,
site/facilityemergencyresponse.

FINDINGS: o Responsibilitiesand authorityfor each person in the emergency
responseorganizationare not clearlydefined in the LLNL
EmergencyPlan (EP).

o Technicalsupportand maintenancepersonnelare not identified
in the LLNL EP.

o Twenty-four-houroperation is not addressedin the LLNL EP.

CONCERN: The LLNL EmergencyPlan is not in compliancewith DOE 5500.3 or
(EP.I-.]) draft DOE 5500.3A,Chapter III, Sections Ib and c.
(H21CZ)
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EP.2 EMERGENCYPLANAND IMPLEMENTINGPROCEDURES

PERFORMANCEOBJECTIVE: The emo_'gencyplan, the emergency plan implementing
procedures, and their supporting documentation should provide for effective
response to operational emergencies.

FINDINGS: o The existing LLNL EP is based on site-specific safety analyses
of potential abnormal conditions; however, this information is
contained in another uncontrolled document.

o The LLNL EP was not coordinated with DOE-SAN,other Federal,
State, and local emergency response groups.

o The detailed actions required to carry out the emergency plan
are not specified in the implementing procedures. Procedures
are not consistentwith, and not cross-referencedwith, the EP
and other documents.

o Descriptionof emergencyresponseFacilities,installed
equipmentcapabilities,and communicationssystems is not
includedin the EP.

o An emergencyplanningmatrix to show the relationshipbetween
all emergencyresponsetitles and normal duty positionshas not
been developedand includedin the LLNL EP.

o See Concern0A.5-3.

CONCERN: The LLNL EmergencyPlan is not in accordancewith DOE 5500.3
(EP.2-1) or draft DOE 5500.3A,Chapter III, Planningand Preparedness
(H2/CI) (i.e.,Hazards Identification,UpdatingHazards,Analysis

Requirements,Accidentor Event Characteristics).

FINDINGS: o ExistingcontrolledEmergencyPlan ImplementingProcedures
(EPIPs)do not have revisionnumbers,date of issuance,or
approval signatures.

o The majorityof the EPIPs do not containany written
responsibilities,precautionaryor limitationstatements;mostly
they consistof checklists.

o EPIPs do not providedetailed informationand specificwritten
instructionsand actionsnecessaryto implementthe I.LNLEP.

CONCERN: LLNL EmergencyPlan ImplementingProceduresare not in accordance
(EP.2-2) with the requirementsof DOE 5500.3 or draft DOE 5500.3Awhich
(H2/CI) addressthe facilityemergencyoperations.
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EP.3 EMERGENCYRESPONSETRAINING

PERFORMANCEOBJECTIVE: Emergencyresponsetraining shoulddevelop and
maintain the knowledgeand skills for emergencypersonnelto respondto and
control an emergencyeffectively.

FINDINGS: o FacilityManagersand the FacilityTechnicalCoordinatorhave
not received any formal,documentedtraining in emergency
response functions.

o See Section TC.lO.

CONCERN: EmergencyResponse TrainingProgramshave not been developedfor
(EP.3-1) all LLNL FacilityManagersand TechnicalCoordinatorsand do not
(H2/CI) ensure adequatedocumentationof the programin accordancewith

DOE 5500.3 or draft DOE 5500.3A,Chapter III., Section I.

FINDINGS: o The existing LLNL EmergencyResponseTraining program is not
formalized;it does not includelesson plans, trainingmatrix,
job task analysesfor each member of the EmergencyManagement
Team, required documentationand retentionof records, and
written examinationwith passinggrade.

o See Section TC.lO.

CONCERN: LLNL EmergencyResponseTraining is not in compliancewith
(EP.3u2) DOE 5500.3,draft DOE 5500.3A,and th_ DOE TrainingAccreditation
(H2/C1) Program (TAP).

FXNDING: o The annual requirementsfor providingpublic information
briefingsto the local news media, television,and radio
stationshave been accomplished,but there is no documentation
availableto record these briefings.

CONCERN: The EmergencyPublic InformationProgram is not in accordance
(EP.3-3) with DOE 5500.3 or draft DOE 5500.3A,Chapter III., Public
(H2/CI) Information,in that timely releaseof public informationwas not

made to simulatedoffsiteagencies.
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EP.4 EMERGENCYPREPAREDNESSDRILLS ANDEXERCISES

PERFORMANCEOBJECTIVE: Emergencypreparednessprograms should include
provisionsfor simulatedemergencydrills and exercisesto developand
maintain the knowledgeand skills for emergencypersonnelto respondto and
control an emergencyeffectively.

FINDINGS: o Drill participantsdo not use the phra_e "THIS IS A DRILL OR
EXERCISE"during all conversationson telephones,radio,nor end
B_llconversationsincludingall Fax messages with these terms.

o Requiredfacility-generatedlocal drills are not documented;
i.e., attendancerecords,scenarios,and other supporting
documentsare not providedas informationalmaterial to the
Manager, EP Training.

CONCERN: The LLNL EmergencyPreparednessdrill and exercise programdoes
(EP.4-1) not complywith requirementsof DOE 5500.3,that all facility
(H2/CI)_ drills are not documented.
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EP.5 EMERGENCYFACILITIES, EQUI_ENT, ANDRESOURCES

PERFORMANCEOBJECTIVE: Emergency facilities, equipment, and resources should
adequatelysupport site/facilityemergencyoperations.

FINDINGS: o LLNL has recentlyupgraded the public address (PA) systemwhich
was demonstratedtwice during the AppraisalTeam Drill 90.
However, PA system tests were not routinelyconducteddue to
possible interferencewith researchprograms. This PA system
has the capabilityto make announcementssitewideor Lo selected
individualbuildings.

o "As-built"drawingsof facilitiesare not available in the EOC.
There are numerousblueprintsbut no microficheprints. See
Concerns TS.3-2 and 0A.7-2.

CONCERN: The equipment,materials,resources,and documentationrequirements
(EP.5-]) of draft DOE 5500.3Aare not used to ensure that all required items
(H2/C2) are availablefor emergenciesin the LLNL EmergencyOperations

Center.
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EP.6 EMERGENCYASSESSMENTANDNOTIFICATION

PERFORMANCEOBJECTIVE: Emergencyassessmentand notificationprocedures
should enable the emergency responseorganizationto correctlyclassify
emergencies,assess the consequences,notify emergencyresponsepersonnel,and
recommendappropriateactions.

FINOINGS: o EmergencyClassificationsused at LLNL consistof "Unusual
Event" through "GeneralEmergency";however,LLNL has added
"Recovery"and "Termination,"which are not consideredevent
classifications;both are phases of our post-emergency
operations.

o An initialcoordinationmeeting held on February22, 1990, with
the State and local agenciesto begin to developoffsite
relationshipwith offsiteemergencymanagement. LLNL Emergency
Action Levels (EALs)have not been reviewedor approved by the
State or local agencies.

o The LLNL EP does not addressthe 15-minutenotification
requirementfor offsiteagencies.

CONCERN: LLNL does not have the necessarycoordinationmeetingsby the
(EP.6-1) State and local emergencymanagementagenciesto obtain approval
(H2/CI) of the LLNL EmergencyPlan, EmergencyAction Levels and Emergency

ClassificationSystems,as required in DOE 5500.3.
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EP.7 PERSONNELPROTECT/ON

PERFORmaNCEOBJECTIVE: Personnelprotectionproceduresshould controland
minimize personnelexposureto any hazardousmaterialsduring abnormalities,
ensure that exposuresare accuratelydeterminedand recorded,and ensure
proper medical support.

FINDINGS: o A detailedlistingof hazardsfor LLNL has not been developed
and entered into the LLNL EP includingevents specifiedin draft
DOE 5500.3Afor SabotageAssessments,Pre-FirePlan, Chemical;
includingamountsand storagelocations;and listingof hazards
contained in environmentalreports.

o Accidentsanalyzed in the SAR are not includedin the LLNL EP.
In addition,the hazardscaused by more severe initiating
conditionsare not analyzedper DOE 5632.1A.

o Protectiveaction guidance is limited as addressedin the LLNL
EP.

o See Concerns IH.3-1,0A.7-I,TS.2-2, and TS.2-3.

CONCERN: The LLNL EmergencyPlan does not meet the requirementsof draft
(EP.7-1) DOE 5500.3A,Chapter II, HazardsAssessment,in providinga
(H2/C2) detailed listingof hazardsand accidentsanalyzed in the Safety

Analysis Report.
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H. TECHNICALSUPPORT

Five of the eight PerformanceObjectiveswere addressedin the Technical
Support area. ReactorEngineeringwas not applicableto LLNL; Criticality
Safety and Packagingand Transportationof HazardousMaterialswere appraised
as separate areas by other AppraisalTeam members. The scope of this
Appraisal includedvisits to major LLNL facilitiesat both Site 300 and the
main site, interviewswith managementand staffs of technicalsupport
organizations,and reviewsof manuals, procedures,Safety Analysis Reports
(SARs),and record files. Programfacilitiesvisitedwere Bldgs. 191, 251,
321, 331, 332, 51_/514,801, 817, 827, 834, and 851. Supportorganizations
interviewedwere the HazardsControl Department,the EnvironmentalProtection
Department,the EngineeringDirectorate,and Plant Engineering.

Technicalsupport for LLNL programs is providedby elements of the Hazards
ControlDepartment,the EnvironmentalProtectionDepartment,Program
Divisions,the EngineeringDirectorate,and Plant Engineering. This support
is primarilyprovided througha matrix system,which assignsresponsibility
for individualfacilitiesor groups of facilitiesto subcomponentsof the
supportorganizations. This system enhancesthe supportstaff's familiarity
with the facilitiesand programs,but also leads to a diversityof approaches
and quality.

Overall, the technicalsupportfunctionswere judged to contributeeffectively
to the LLNL programsand facilities. There were, however, seven concerns
identifiedduring the Appraisalof TechnicalSupport. These concernswere
relatedto SARs, OperationalSafety Requirements(OSRs),procedurereviews,
OperationalReadinessReviews (ORRs),"as-built"drawings,and exhaust system
monitoring.

Technical supportorganizationsare staffedwith well-qualifiedpersonnel:
supervisors,engineers,scientists,technicians,and craft staff. Duties,
responsibilities,and qualificationrequirementsare defined in job postings
and in annual appraisaldocumentsfor each individual. Some organizations,
such as Plant Engineering,have publishedmanualsdefining duties,
responsibilities,and authoritiesof all organizationalcomponents. Overall_
the technicalsupport staffswere found to have sufficientdefinitionand
understandingof their roles to provideeffectivesupport.

Four concernswere identifiedin the Proceduresand Documentsarea. Most of
the facilitiesdo not have approved,in-placeSARs or OSRs as requiredby DOE
Orders and DOESANManagementDirectives. Most of the SARs that _ in place
are several years old and do not meet current standards for content and
format. Efforts to provide up-to-date SARs for Bldgs. 331 and 332, prompted
by recommendations from earlier TSAs, are in progress and targeted for
completion this year. The few OSRs that have been written are also deficient
in content and format. Facility Operating Procedures and Operational Safety
Procedures, which currently provide the procedural safety envelope, are
generally effective but have some deficiencies. Procedures for technical
support activities (e.g., design procedures, analytical procedures, and
surveillance/testing procedures) vary in quality and detail from one

z
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organization to another. However, the support activities overall are
performed effectively.

Facility modifications are designed and implemented by qualified technical
staff. Formal review processes, which involve review of designs by the
appropriate program, Hazards Control, Maintenance, Security, ;_n_ other
interfacing organizations, are in place and are used. The engineering

organizations are cognizant of, and use, relevant codes, standards, and
regulations, including those mandated by DOE5480.4 and DOE6430.IA. Two
concerns were identified in this area: lack of definitive guidance for ORRs,
and deficiencies in "as-built" drawings.

Equipment performance testing and monitoring are conducted in accordance with
prescribed schedules. The use and quality of written procedures for this
activity varies from organization to organization. Equipment performance data
are compiled and stored in computer databases. Trending and analysis of the
data are not done on a formal basis, except for a few special areas (e.g.,
vibration monitoring and performance of high-speed cameras).

Site management has made reasonable efforts to minimize quantities of
radioactive and hazardous materials released to the environment. Contaminated
and susgect liquid wastes are collected in holding tanks, sampled, and
analyzed prior to release. Exhaust air and gas streams are filtered,
scrubbed, etc., as appropriate. Construction of onsite sewer diversion
capability, as recommended by an earlior fSA, is in progress. Systems for
monitoring and sampling effluent streams are not capable of quantifying all
hazardous material releases and their sources. Programs to identify and meet
anticipated needs for additional monitoring have been initiated.
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TS.2 PROCEDURESANDDOCUMENTS

PERFORMANCEOBJECTIVE:Technical support procedures anddocumentsshould
provide appropriate direction, allow for adequate record generation and
m_intenance for important activities, and should be properly and effectively
used to support safe operation of all facilities on the site.

FINS:_GS: o Useof procedures for performing technical support services such
as engineering design, sample analysis, etc., is variable across
LLNL. Plant Engineering and the Mechanical Engineering
Department of the Engineering Directorate have rather well-
developed procedures, but there is no LLNLsystem requiring
developmentand use of procedures.

o Safety Procedures are circulated to a series of reviewers
comprising facility management,program management,health and
safety disciplines in the Hazards Control Department, the Safety
TeamLeader, and any others as specified by anyonewhoreviews
the procedure. In the review process, a copy of the circulating
draft or revised procedure is markedup by sequential reviewers,
who also signoff theirreviewon a signaturesheet. The
procedureis thenmodifiedby its authorbasedon this inputand
the finaldraftis recirculatedto facility,program,and
HazardsControlDepartmentrepresentativesfor signature
approval. Itsuse is finallyapprovedby signatureof the
appropriatemanager. At Site300 this is the ResidentManager.
At the main sitethe approvalleveldependsuponthe safety
issues,as specifiedin the LLNLHealthand SafetyManual.

o The recordsfor auditabilityof all personswho have reviewed
proceduresis inconsistent.At the timeof procedureissueor
reissue,themarked-updraftcopy is disposedof. In the past,
individualsignaturesheetshavealsobeendisposedof; thusthe
only sourceof the review:sauditabilityis lost.

o Observationsof availablesignaturesheetsandof procedure
signaturesindicatethatOperationalSafetyPr,)cedures(OSPs)or
FacilitySafetyProcedures(FSPs)do not receivean independent
technicalpeerreviewat the facilityor programlevelpriorto
reviewby HazardsControl,othersupportorganizations,and
management.

o The technicalorganizationswhichdesignfacilitysystemsdo not
routinelyreviewoperatingand maintenanceproceduresfor the
equipment.

o See SectionsPT.IandCS.3.

CONCERN: The reviewsystemfor LLNLsafetyproceduresdoes not ensure
(TS.2-1) auditabilityof reviewsor performanceof independenttechnical
(H2/C2) peerreviewswithinthe originatingorganization.

FINDINGS: o A proposedhazardclassificationlistingof LLNLfacilitieswas
submittedto DOE SAN in July 1989. Discussionswith Hazards
ControlDepartmentstaffindicatedthatthislistingwas not
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based upon a systematictechnicalanalysis of facility hazards,
but largelyupon a qualitativeexamination.

o Responsibilityfor safetydocumentslies with the line program
organizations. There is no functionat LLNL that tracks status
and needs on a sitewidebasis. The Safety Analysis function
within HazardsControl has been reducedto one of maintaining
the LLNL Safety AnalysisGuide and providingguidance to the
programswhen requested.

o There has been no systematicdeterminationof the adequacyof
safety documentationfor most ongoing LLNL operations,as
requiredby DOE 5481.1B,Chapter I, Part 4. Needs for SAR
upgradinghave been identifiedprimarilythrough DOE appraisals
or impendingchangesto facilityconfigurationand/or
operations.

o See SectionsTS.4, EP.7, and FP.3, and Concern0A.7-I.

CONCERN: LLNL has not made a determinationwhetherexisting safety analysis
(TS.2-2) documentationadequatelyidentifiesthe risks associatedwith all
(H2/CI) of its operatingfacilitiesthat can be reasonablyexpectedto have

potentialfor major onsite or offsite impactsto people or the
environment,as requiredby DOE 5481.1B,Chapter II, Section4.

FINDIHGS: o Many of the LLNL facilitiesthat would require approvedSARs or
Safety AnalysisDocuments(SADs)under SAN MD 5481.1Aguidance
do not have such documentsin place. Such documentswere never
written for some facilities. For other facilities,including
Bldg. 331 (TritiumFacility)and Bldg. 332 (PlutoniumFacility),
SARs were written but did not receiveformal DOE SAN
concurrence,and are still considereddrafts.

o TSAs of Bldgs. 332 and 331, in 1986 and 1987, respectively,
identifiedSAR deficiencies. Actionsto provide up-to-dateSARs
which meet current standardsare in progress,with completion
targeted for 1990. At the time of the facilityTSAs, completion
was expected in 1987 and 1988.

o The SARs and SADs which do exist date back as far as the 1970s,
and do not conform to currentformat and contentguidance
providedin DOE 5480.5,Section8.a, and SAN MD 5481.1A.

o DOE SAN's current position is that it approvesOperational
Safety Requirements(OSRs)and authorizesfacilityconstruction
and operationbased upon safetyanalyses,but does not formally
approve SARs and SADs.

o ExistingSARs for Bldgs. 251, 520, 804, 850, and 851, and SADs
for Bldgs. 151 and 419 and the 514/612/614complex,do not have
a true accident (e.g.,off-normalevent) analysis,any facility
OperationalSafety Requirements(OSRs),recognitionof any
limitingconditionsfor operations(LCOs),nor designationsof
equipmentimportantto safety. A number of the "analyses"in
these documentsconsistedlargelyof unsupportedassertio;:s.
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o See ConcernOA.7-! and SectionsEP.7 and TS.4.

CO@¢CERN: Not ali LLNL facilitiesthat re(_uir_SafetyAnalysis Reports have
(TS.2-3) them in place, and existingSafetyAnalysis Reportsand Safety
(H2/C]) Analysis Documentsdo not adequatelydefineOperationalSafety

Requirements,designateequipmentimportantto safety,or reflect
complete safetyanalysesas requiredby DOE 5480.5,DOE 5481.1B,
and LLNL SafetyAnalysis Report guidance.

FINDINGS: o With few exceptionsthe LLNL facilitiesdo not have OSRs, as
required by DOE 5480.5 for nuclear faciIities and recommended
for all high, moderate, and low hazard facilitiesin the
g_i,lanceof SAN MD 5481.1A.

o SARs for HEAF (Bldg. 191) and HardenedEngineeringTest Building
(HETL))IBldg.334) do containOSRs. However,these exhibit
sever'aldeficiencies:

- Neither s_t of OSRs is in coi_pleteconformancewith the
cor_tentand format recommendedin the LLNL Safety Analysis
Guide (SAG),SAN MD 5481.1A,or the appropriateNRC
RegulatoryGuides {3.26 and 3.39). lt was noted that the SAG
and DOE-SANguidance is not entirelyconsistentwith the two
NRC RegulatoryGuides.

- The OSRs do not contain bases that clearl..yidentifythe
safety implicationsof exceedinglimits or controls,nor do
safety analyseselsewherein the SARs make an adequatecase
for the OSRs.

- The OSRs do not presentthe recoverymethods associatedwith
their'violation. The HETB OSRs do not contain Surveillance
Requirements.

- The HETB OSRs, in general_do not contain numericallimits;
for example,no alarm levels are specifiedfor the oxygen
monitors.

o The HETB OSRs and FacilitySaFety Procedures(FSPs),e.g.,
Bldg. 331, do not clearlydistinguishbetweenrequirementsand
descriptivematerial. The style is largelynarrative,with a
mix of "sha'lls,""shoulds,""wills,""ares,"etc., and there is
no c!ear definitionof which items are mandatory.

o See SectionsOA.5 and FR.3, and Concerns0A.7-I, FR.3-1,and
0P.I-2.

CONCERN: Not all LLNL facilitieshave OperationalSafety Requirements
(TS.2'4) (OSRs) in compliancewith DOE 5480.5 requirementsand SAN MD
(H2/CI) 5481.1A guidance. Those OSRs that do exist are deficient in

content and format.

III-95



TS.3 FACILITY RC_IFICATIONS

PERFORJ_CEOBJECTIVE: Technical support services required by each facility
on the site to execute modifications should be carried out in accordance with
sound engineering principles that should assure proper design review, control,
implementation, and documentation in a timely manner.

FINDINGS: o The LLNL Health and Safety Manual, in Part. 2.09, identifies an
OperationalReadinessReview (ORR) as a particularlycritical
safety evaluationto be performedbefore a work activity is to
start. This brings the DOE 5480.5 and SAN MD 5480.5 ORR
requ'_rementsinto the LLNL system.

o For _aidance on the ORR processthe Healt}_and Safety Manual
merely says Lo "Ct,tact your Safety Team Leader for specific
guidance." There _re six main site SafetyTeam Leaders, each
responsiblefur a set of facilities. There is no definitive
written_uidance to direct the Safety Team Leadersand provide
consistency in ORR approachesand quality across LLNL.

o The EngineeringDirectoratestaff stated that the ORR planning
process currentlyis an iterativeprocessbetweenLLNL and DOE
SAN.

CONCERN: There is no definitiveguidancewithin LLNL to ensure consistency
(TS.3-I) of approach and quality for OperationalReadinessReviews.
(H2/C2)

FINDINGS: o Not all copies of drawingsmaintainedin facilityfiles reflect
"as-built"status. In fact, not all facilitydrawings in the
Plant Engineeringmaster files reflect "as built" status as
requiredby the Plant EngineeringPolicy and OperationsManual.

o The Site 300 Plant EngineeringGroup has facilitydrawings on
siLe, but the staff does not know if the sets are complete or
accurate. Existingdrawings are reportedlychecked against
_ctual configurationsbefore schedulingrelatedwork or
improvements.

o The incompletestatusof "as-built"drawingswas the subjectof
a recommendationin the 1986 TritiumFacilityTSA. Discussions
with the Tritium FacilityManagerdisclosedthat the focus for
upgrading"as-built"drawing statuswas on systems importantto
safety. The upgradeddrawingswere availablefor DOE SAN review
by the end of February1990. There are no plans to create
"as-built"drawingsfor other systemsat that facility.

o Plant Engineeringstaff stated that "as-builts"for jobs
performedby outsidecontractorsare generallyin good shape, as
furnishing "as-builts"is requiredfor contractcloseout and
payment. However,for in-housejobs there frequentlyare
problems stemmie_gfrom lack of funds for "as-built"work when
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constructionhas been completed. Plant Engineeringhas issued
an "As-Built"DrawingDocumentationProcedure,dated March Iggo,
addressingthis problem.

o Documentationof approvals(initialsand dates) on facility
drawings,as requiredby the drafting manual, is inconsistent.
The same was noted on electronicschematicsin Bldgs.801 and
827, particularlyfor more recentdrawings. Tower drawings for
Job No. 8816, File No. 3308801, in the Plant EngineeringFiles,
had been _igned by a RegisteredProfessionalEngineer. The
engineerhad includedhis registrationnumber, but had not
stampedthe drawings as requiredby LLNL for contractor-provided
drawings. The LLNL approverhad not reinitialedor redated the
drawings followingthe last revision.

o See Section EP.5.

CONCERN: Facility and schematicdrawingsdo not completelyconformto the
(TS.3-2) requirementsof the LLNL Plant EngineeringPolicy and Operations
(H2/C2) Manual in regard to approvalsand showingof correct "as-built"

status. (See Concern0A.7-2.)
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TS.4 EQUIPHENTPERFORMANCETESTINGANDMONITORING

PERFORMANCEOBJECTIVE: Effectiveequipmentperformancetesting and monitoring
should be performedby technicalsupportgroupsto ensure that equipmentand
system performanceis within establishedsafetyparametersand limits.

FINDINGS: o Performancetestingand monitoringof support equipmentare
includedin the maintenanceand operatingprocedures. However,
a formalequipmentperformancetrendingand analysis program is
not in place for the electronicsand mechanicalequipment
support!ngthe researchequipment, Trending is done on an
informalbasis to check for problems in multi-groupequipment.

o Maintenanceand OperationsDepartmentstaff compileperformance
and testing informationin a computerizeddatabase. There is no
formal processfor analyzingthe data; however, they are printed
out and reviewed. This also was 'thepractice for other
organizationswith which the analysisprocesswas discussed.

o At this time, a processdoes not exist 'toexamine and identify
monitoringsystems importantto safety;thus no special
monitoring,trending,or r,,aintenancerequirementshave been
imposedon them. However,the Maintenanceand Operations
Departmentis developinga programto identify a core group of
critical systemsand providespecialknowledgeof these systems.
A documentdefining this programhas been issued;implementation
of the program,beginningwith Bldg. 332, is expected to start
by April 19g0.

CONCERN: See ConcernsTS.2-2,TS.2-3, QV.I-I,MA.7-1, FP.7-2,and OA.5-5.
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TS.5 ENVIRONMENTALIMPACT

PERFORM._NCEOBJECTIVE: The impacton the environs from the operationof each
facilityon the site should be minimized.

FINDINGS: o Liquid wastes that may contain radioactiveand/or toxic
materialsare collectedin holdingtanks, sampled, and analyzed
prior to releaseto the LLNL sanitarysewer system. The sewer
stream is monitored,with alarm capability,prior to leavingthe
site and enteringthe LivermoreCity system. Diversion
capability,recommendedin the PlutoniumFacilityTSA in 1986,
is being added in a projectcurrentlyunder constructionand
scheduledfor completionin FY 90.

o Plans have been developedto increasethe number of onsite sewer
system samplingstationsfrom five to nine, and to provide all
nine stationswith monitoring and alarm capabilityas well as
samplingcapability. The currentschedule is for installation
of the stationsin FY 91 and additionof the monitoring
capability in FY 92.

o Exhaustair streamsthat might containradioactivematerialsare
monitoredand sampled. However,this is not done for all
exhausts that might containhazardousmaterials:

- Exhaustsfrom berylliumhandlingoperationsin Bldg. 331 and
the C Wing of Bldg. 321, and

- Exhaustsfrom two enclosuresin Bldg. 513 in which mixed
wastes are processed.

These specificexhaustsare high-efficiencyparticulateair
(HEPA)filtered,indicatingsome potentialfor generationof
airbornetoxic particles.

o There have been no systematicdocumentedevaluationsto support
the lack of capabilityto monitoror sample for hazardouswastes
in the exhaJststreams.

o A proposal has been prepared,by the LLNL Environmental
MonitoringGroup, to evaluatethe need for additionalexhaust
monitoringand samplingcapability,and make any improvements
indicatedby this evaluation. This proposalhas been submitted
to DOE for funding in and beyond FY 91. Although the current
site perimetermonitoringis believedto meet the Bay Area
QualityManagementDistrictrequirementsfor LLNL, more
stringentmonitoringrequirementsare anticipatedfor the
future.

CONCERN: Ventilationexhaust streamswhich might containhazardous
(TS_5-I) materials are not all monitoredor sampledto quantifyreleases,
(H2/C2) and the lack of monitoring/samplinghas not been justifiedby

documentedanalyses.
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I. PACKAGINGAND TRANSPORTATION

All 10 PerformanceObjectiveswere used to appraise the Packagingand
Transportationarea. The program for packagingand transportationof
hazardousmaterialsat LLNL was evaluatedbased on a review of pertinentLLNL
policy documentsand manuals,OperationalSafety Procedures(OSPs), Facility
Safety Procedures(FSPs),Safe OperatingProcedure(SOPs),and two audit
reports. Interviewswere conductedof staff and managementpersonnelin
MaterialsManagementDivision (MMD),MaterialsDistributionDivision (MDD),
HazardousWaste ManagementDivision (HWMD),and LLNL SafetyTeams 3, 4, and 5
(includingSite 300 representatives)to identifyand validate findings.
Packaging,in-transitstorage,and onsite transportationoperationswere
observed at both the main site and Site 300.

The packagingand transportationprogrambenefitsgreatly from the high degree
of staff expertiseand conscientiousnessin the three transportorganizations
involved. The accidentrecord has been good.

This good past performancehas been achievedin spite of the present
management systems,rather than becauseof them, since those systems have
resulted in numerousviolationsof Departmentof Transportation(DOT)
regulationsand DOE directives.

There is no cohesive,coordinated,consistentprogramat LLNL for packaging
and transportationof hazardousmaterials. There is no focal point--nosingle
office, no committee--fortransportationmatters.

There appearsto be a complacentattitude'of "assumptionof compliance"toward
transportationsafety sitewide,exceptwithin MMD. In general, the belief
seems to be that the lack of seriousviolationsmeans an effectivesafety
systemexists.

There is little evidencethat LLNL top managementconsiderssafety in the
packagingand transportationof hazardousmaterialsto be an important
consideration. Management safety policiesin packagingand transportationare
sparse,nonspecific,and conflicting. Proceduresare often missing or
'incomplete,insufficientlyreviewed,and in conflictwith one another.
Responsibilitiesare clearly assigned,although sometimesconflicting.

The LLNl.SafetyTeams, which are reliedon to provideguidance,assistance,
and overview in packagingand transportation,have no transportationexpertise
and are not trained in that area. Staff turnover is high in both the Safety
Teams and HWMD, limitingtheir abilityto ensure safetycompliance.

Except for the LLNL Safety Teams, the trainingprogram in packagingand
transportationis extensiveand effective,even though the program
requirementsare not well documentedin procedures. There is no program for
incorporating"lessonslearned" from other DOE operationsand industry.

The LLNL QualityAssurance (QA) programfor packaging and transportationis
deficient. Plans are incomplete,inconsistent,or missing. Sitewide QA
directivesare out-of-dateand vague. Although there have been two recent
audits (MMD and HWMD), there is no effectiveindependenLaudit system. Many
of the audit findingsare still unresolved.
For over 5 years, the DOE has urged LLNL to establisha sitewidesafety
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checklistsystem. Exceptfor MMD, checklistsare rarely used in packagingand
transportationoperations. Many of the regulatoryviolationsobservedduring
the appraisalcould have been avoided if this simple featurehad been
implemented.

Safety standards and procedures are developed, carried out, and verified by
the same people. This conflict of interest precludes an objective overview
and analysis of the operations to detect impending safety program failures and
violations. Numerous examples of this breakdown were found. Many of the
people interviewed thought that regulatory standards themselves constitute
procedures, rather than procedures being a way to meet the standards.

There is no efficient and effective mechanism at LLNL to detect and correct
transportation safety system problems before they occur. There was ample
evidence of mismarked drums of waste, mislabeled gas cylinders, unplacarded
vehicles, inappropriate mealls of carriage, and incorrect paperwork. The
system for handling, identifying, and transporting hazardous materials is a
Category II concern (Concern PT.6-1).

The major causal factors of the present deficiencies in the tr'ansportation
program appear to fall into five general categories, lt should be noted that
the numerous deficiencies found were not the result of an extensive or
complete sample, but are interpreted to be representative of the predominant
situation:

o Ineffective 'independent oversight of packaging and
transportation.

o Absent or ineffective checks and balances to assure that the
procedures have been followed.

o Absence of a central coordinating group for all packaging and
transportation activities.

o Inconsistency between the three primary transportation
organizations.

o Assignments by management of responsibilities and duties that
inherently constitute conflict of 'interest.

The LLNL Quality Assurance Manual (QAM), M-078, asserts that safety relies
more on good leadership than on written procedures. The Appraisal Team found
that philosophy to be prevalent in the perations, and also found those
operations to be in violation of DOEdirectives and the Federal regulations.
When applied to the overall transportation safety program, such a philosophy
is counterproductive and out of place in a modern safety culture.
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PT.] ADNINISTRATIONANDORGANIZATION

PERFOP,HANCEOBJECTIVE: Managementshould developand implementa system of
policiesand directivesthat will providefor effectiveimplementationof
Departmentof Energy (DOE) Orders,particularlyDOE 5480.3,Federal and State
regulations,and good industrialpracticesin operationsinvolvingpackaging
and transportationof hazardousmaterials.

FINDINGS: o There is no evidenceof a documentedor demonstratedrecognition
by LLNL top managementof the need for a comprehensiveand
consistentPackagingand Transportation(PT) safety policy or
program. For example, the subjectof PT safety was not
mentionedin the inbriefingfor LLNL Tiger Team. (See
ConcernOA.4-I.)

o [here are three separate PT functions: !I) MaterialsManagement
Division (MMD) for "controlled"hazardousmaterials, (2)
HazardousWaste ManagementDivision (HWMD)lcr hazardouswastes,
and (3) MaterialsDistributionDivision(MDD)_forall other
hazardousmaterials. All three operate independently,resulting
in a fragmentedsitewideprogram.

o There is no centralPT coordinatinggroup, contraryto LLNL's
HazardousMaterialsControl Policy (HMCP). In fact, the PT
program is not coordinated.The LLNL QualityAssuranceManual
(QAM), (M-078,Suppl.I, pages 5, 11, 12), impliesthat MDD is
the coordinationpoint 'forPT. The MDD draft QAM (M-078-93)
makes the same implication,but in practiceMDD does not perform
this role. LLNL Health and SafetyManual (HSM), Sections8.09
and 33.41, impliesthat MMD, rather than MDD, might have some of
these same coordinatingfunctions. (See Section PT.9.)

o There is no provisionfor ensuringuniformityin PT operations
at LLNL, contraryto LLNL's HI.ICP.In fact, the three activities
do not operateuniformly. They only occasionallycommunicate
with each other on PT operations,and then usually in reaction
to some problem.

o There is no documentedoverall PT safety program at LLNL for
either onsite or offsite operations. {See Sections PT.8 and
PT.9.) LLNL sitewidePT policy statementsare vague and do not
provide specificguidance.

o There is no sitewidetransportationcommitteeto review and
coordinatethe variousinterrelatedfacilityPT activities.
(See ConcernFR.i-I.)

o Proceduresand standardsfor providingsafety in hazardous
materialspackagingand transportation,both on and off the
site, are incomplete,inconsistent,conflicting,and too general
to be of practicaloperatinguse.

,o Section 8 of the HSMdries not specifically c,_ver HWMD
operations, and covers MMDand MDDonly generally, Procedures
for offsite shipment of hazardous material cover only fragmented
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portionsof the total operation. Sections8, 24, 29, 33, and 35
of the HSM make some mentionof PT, but there is no in-depth
coverage.

o LLNL departmentaland divisionalpolicies,procedures,and
operatinginstructionsfor PT safety are lacking in detail and
are inadequateto meet the requirementsof DOE 5480.3,
Sections9. and i0.

o Responsibilitiesare assigned in the variousPT documents,but
there are overlaps,inconsistencies,and conflictsbetweenMMD,
HWMD, and MDD. For example: pages 11-12 of QAM (M-078,
Suppl. 1) state that MDD releasesall commercialshipments_but
HWMD also does it in practice,and is authorizedto do so in
their own documents. The Supply and DistributionDepartment
Procedure420-5 defineshazardousmaterialsdifferentlythan the
HSM Section 8. There is also a mismatch in responsibilitiesand
proceduresbetween Procedure420-5 and the MMD Manual, Vol. VI.
(See Concerns0A.I-I,0A.I-2,and 0A.I-3.)

o The MMD MaterialAccountabilityManual statesthat the Site 300
MMD representativehas no authorityor responsibilitiesfor PT,
but in practicethat person has many responsibilitiesand
exercisessignificantauthorityin PT.

o There was little evidencethat LLNL Safety Teams 3 and 4 can or
do carry out the PT-relatedduties assignedto them in HSM
Section 8.09; LLNL Safety Team 5 is somewhatmore involved in
PT. (See SectionFR.2.)

o Safety review of PT aspectsof procedures,QA plans, and other
such documents is insufficient.

o Observationsof availablesignaturesheets indicatethat the
requirementsfor PT safety review and sign-offson QAPs and
operating proceduresare inconsistent. There is no stated
requirementfor SafetyTeam sign-offon such documents. Site
300 Procedure 108, regardingoperationof vehiclescarrying
explosives,was not signed off by MDD or MMD.

o There is no programfor cross-review(technicalpeer review) by
MMD, HWMD, and MDD of each other'sPT proceduresand QA
documents,with resultantnonuniformityof procedures. The
Hazards Control Department(HCD) and its SafetyTeams are only
sporadicallyinvolved in review of MMD, HWMD, and MDD written
proceduresand QA documentscovering PT. Safety reviewersare
assigned on an ad hoc and inconsistentbasis.

o LLNL Se.fetyTeams 3 and 4 are too short-handedto meet their
responsibilitiesfor safetyverification. Staff turnover is
high.

III-I03



o Staff turnover in HWMD is a continuing Jroblem. HWMD staffing
is 'insufficientto performall PT operationswith a high degree

• of assuranceof regulatorycompliance. There are 9 unfilled
technicianpositions(out of a total of 23 such positions)in
HWMD, which makes it difficultto provide sufficientattention
to detail. (See SectionPT.6.)

o See Concerns0A.I-6,TS.2-1,PT.6-1, and MA.I-3.

CONCERN: The hazardousmaterialstransportationprogram is fragmented,
(PT.I-I) uncoordinated,inconsistent,ineffective,and not in compliance
(HI/Cl) with DOE Orders.
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PT.2 TRAINING

PERFORCE OBJECTIVE: Personnel should be trained, qualified, and certified
in handling hazardousmaterialsas requiredby DOE 5480.3 and 49 CFR Parts 173
and 390-397. /

FINDINGS: o The documentedtraining requirementsfor PT personneldo not
reflectthe significantdepth and frequencyof the training
actuallyperformed. Written proceduresare nearly silent on
training requirementsfor hazardousmaterialspackagersand
drivers.

o There is no sitewide formal programfor incorporating"lessons
learned"into the PT activities, lt was observed that there is
no DOE-wide informationsystem for "lessonslearned"on ?T.

o HCD is assignedthe responsibilityfor providingand
coordinatingsafety training,but most PT training is arranged
for directlyby the three PT organizations. There is no
sitewidePl training plan.

o Training for LLNL Safety Teams 3, 4, and 5 is inadequateto
allow them to providesafety advice,assistance,or overview in
packagingand transportationsafetyrequired of them in the LLNL
procedures. Those teams have the responsibilityfor providing
PT servicesto MMD, HWM_, and MDD but have no team members
trainedor experiencedin hazardousmaterialspackagingand
transportation.

CONCERN: See ConcernsTC.I-I, PT.6-1,and 0P.6-I.
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' PT.3 QUALITYASSURANCE

PERFORMANCEOBJECTIVE: A systemof checks and balancesshould exist that
ensures that the quality assurance(QA) requirementsof the applicableDOE
Orders and ANSI NQA-I-Ig86aremet.

FINDINGS: o. The LLNL QAM (M-078,Suppl. i) for packagingand transportation
is vague, does not provide specificguidance,and is out-of-
date (September1985). The QAM does not contain the essential
QA programelementsrequiredby DOE 5480.3,DOE 5480.5,or
DOE 5700.6B.

o The individualQAPs for the three LLNL PT organizationsare
general and inconsistent. The MDD QAP is still in draft after
over 5 years in preparation. There is no program for cross-
review (technicaipeer review)of each other'sQAPs.

o There is no PT QAM specificto Site 300. The draft MDD QAP does
not cover Site 300. Coverage of Site 300 in the MMD QAP is
minimal.

CONCERN: See Concern _V.I-I.

FINDINGS: o HSM Sections8.09 and 33.41 assignsresponsibilityfor
"controlled"(includingradioactive)materialsto MMD to:
(I) provideguidanceand interpretationsof regulations,
(2) develop proceduresto ensure compliance,(3) follow the
procedures(do the packagingand transportation),(4) determine
the adequacyof the procedures,and (5) verify compliance
(overviewtheir own work). This is a conflictof interest
within MMD in that it does not provide for either independent
oversightof PT complianceor an independentsafety organization
review of PT safetystandards.

o The LLNL SafetyTeams have much the same responsibilitiesas
MMD. The HCD cannot provide independentoversightof the PT
safety operationin whichthey have been involved.

L

o The inherentconflictof interestin the PT safety functions
precludeschecks and balancesbetweenthe three basic elements
of safety: settingstandards,operationalcompliance,and
complianceverification. The conflictof interestdoes not
allow an objectiveimplementationof the PT safety program.

CONCERN: See Concerns FR.I-I,QV.I-I,and 0A.2-I.

FINDINGS: o The audit and appraisalprogramfor PT does not meet the
requirementsof DOE 5480.3 and DOE 5700.6B.

o there is no routineQA programfor overviewof the various PT
functions. Audits by an independentgroup are infrequentand
irregular,contraryto the DOE requirements. They are not
sufficientto documentdeficienciesin the PT QA nrogram. There
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was also no independentoverviewof the LLNL SafetyTeams with
respectto their PT functions.

o The annual PT programappraisalsprescribedin the QAM, (M-
078), p_ge 2, are not done. The audits requiredby
Supplement I, page 14, on a I- to 3-year cycle, have not been
routinelydone throughoutLLNL. Independentaudits were
recently completedfor HWMD and'MMD,but an auditof MDD has not

, yet been done.

o The LLNL QA audit programhas no member expert in, or even
reasonablyknowledgeablein, PT of hazardousmaterials.
Knowledgeableexpertsoutsideof the QA office can be used if
they have receivedQA trainingand a certifiedlead auditor is
used.

o The QA staff lacks sufficientexpertiseto recognizethe need
for includingtransportationsafety items in precontractaward
inspectionsand in routineonsite and offsiteshippingand
transportationactivities.

o See Concerns FR.4-2,QV.I-I,and 0A.5-4.

CONCERN: The audit and appraisalprogram is insufficientin both frequency
(PT.3-1) and depth to ensure that the qualityassurance(QA) requirements
(H2/CI) of DOE 5480.3 and DOE 5700.6Bare met.

FINDINGS: o Except for MMD, there are no provisionsat LLNL for the use of
checklistsof other documentationto guide the conductof a PT
activity and to measure how it was performed.

o Checklistsare seldom used and do not exist for some critical PT
activitiesin HWMD and MDD. They are not referredto in the
procedures. There is no systemto ensure that checklistsare
periodicallyreviewedor updated.

CONCERN: See Concerns0P.3.-3,MA.I-3,PT.6-1, and QV.I-2.

FINDINGS: o There is no effectiveformal documentedprogram for corrective
action and for followingup on findingsof PT appraisals/audits,
as required by LLNL QAM (M-078,page 4), and DOE 5480.3 and
DOE 5700.6B. Severalproblemsidentifiedin previousappraisal
reports (e.g.,containerprocurementverification,quality
assurance,onsite and offsitetransportationsafetymanuals,
documentedtraining program,checklists)are still unresolved.
Response has not been timely and positive. Audit findings are
not reviewedby LLNL managementto ensure timely closure.

o See Concerns FR.6-1,PT.4-1,and 0A.5-I.

CONCERN: The system for correctiveaction and followupon packagingand
(PT.3-2) transportatie_audits and appraisalsdoes not comply with
(H2/CI) DOE Orders.
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FINDING: o The programfor qualityassurancein hazardousmaterials
containerprocurement,as requiredby DOE 5480.3,Sectiong, and
by 49 CFR 173.474(a)(I),is deficient. There is no effective
system to ensure that the containerspurchasedby LLNL for
packagingof hazardousmaterialsare manufacturedin conformance
to the DOT specifications. Manufacturers'QA programs are not

reviewed,nor are plants inspectedfor conformanceto _
specification. (See SectionQV.2.) i

CONCERN: The hazardousmaterialscontainerprocurementand inspection
(PT.3-3) programdoes not provideassurancethat containerswill meet
(H2/CI) DOE Orders and Departmentof Transportation(DOT) regulations.
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PT.4 REGULATORYCOHPLIANCE

PERFOI_E OBJECTIVE: All PT operationsinvolvinghazardousmaterialrshould
be conducted in compliancewith the applicableState and Federalregulations,
includingthose of Departmentof Transportation(DOT),NuclearRegulatory
Commission(NRC),OccupationalSafety and Health Administration(OSHA),and
EnvironmentalProtectionAgency (EPA).

FINDINGS: o The system for ensuringand measuringcompliancewith applicable
State and Federalregulationsin PT of hazardousmaterials is
ineffective. Numerousviolationswere noted. (See
Sections PT.3, PT.6, and PT.g.)

o The program for detectionof existing and potentialhazards in
PT of hazardousmaterialsis not effective.

o There is no programfor factoringthe provisionsof forthcoming
DOT and EPA regulationsand draft DOE 5480.3Aand draft
DOE 1540.X into planningfor future PT operations.

o There is no programfor managementevaluationsof LLNL use of
DOE alternatives,DOT exemptions,NationalSecurity Provisions,
or other regulatoryvariances.

o There is no documentedand effectiveprogram requiring
assessmentof new or modified operationsinvolvingexistingor
potentialhazardsin PT, or periodicreviewsof routine
operations.

o See Concern PT.6-1_

CONCERN: There is no comprehensiveand consistentsitewideprogram for
(F[.4-]) ensuring that packaging,identification,and transportationof
(H2/C1) hazardousmaterials(on site, betweensites,offsite) meet

Departmentof Transportation(DOT) a,,dEnvironmentalProtection
Agency (EPA) regulations_as requiredby DOE 5480.3,Section 7.
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PT.6 OPERATIONS

PERFORMANCEOBJECTIVE: Sitewideoperationsinvolvingpackagingand
transportationof hazardousmaterialsshould be conductedin a safe,
consistent,and accountablemanner, followingapprovedproce;'_ares,in
conformancewith applicablestandardsand acceptedpractices, b

FINDINGS: o Operatingproceduresfor PT are incomplete,nonspecific,or
missing. (See SectionPT.I.) Checklists_re not routinely
used. (See SectionPT.3.)

o "[hereis no cohesiveonsite PT program. (See Section PT.8.) |

o Marking and labelingof hazardousmaterialsawaitingmovement is
inconsistentand not under control. A limitedsampling of
packages of hazardousmaterialsrevealeda startlingnumber of
violations:

- Marking/labelingfor onsite movementsdiffer from that for
offsiteshipments. (See Sectaon PT.8.)

- At some of the buildingsin the southwestarea of t.LNL(e.g.,
Bldgs. 221 and 227), the palletsare labeledinsteadof 'the
drums.

- In the Bldg. 612 yard, four drums of hazardouswastes
awaitingoffsite shipmentwere mismarked(e.g.,drums marked
as containinglow hazard solids actuallycontainedflammable
liquids),therebyviolatingboth DOT and EPA regulations.

-. "Onsiteonly" compressedgas cylindersare identified
differentlythan cylindersthat move offsite.

- There is no reliablesystem to identifywhich gas cylinders
are full and which are empty.

o Gas cylindersare transportedat the main site on an unplacarded
forklift. One such operatinnwas observedby the Appraisal
Team. This forkliftoperates on the main thoroughfares,
creating a mix of slow and fast traffic. The use of forklifts
as primarytransportationvehiclesfor hazardousmaterials on a
multiuse site is not good industrypractice,which recommends
such transportonly by a roadworthyvehicle. The reason given
by MDD for this practicewas shortageof staff; the use of both
a truck and a forkliftwould requirean additionalperson. A
safety analysisof that operationwas not performed.

o Ir_comingvendor-deliveredgas cylindersare not routinely
inspectedon receiptat Bldg. 518 for compliancewith marking
and labelingregulations. Severalmissinglabels and markings
were obs:'wed duri,_.gthis Appraisal. The defects are not
routine,ycorrectedprior to delivery on site to the users.

III-llO



Some labels were so faded that they no longer showed the
prescribedhazardwarningcolors. These incidentsinvolve
violationsof 49 CFR 172.301(a),172.304, 172.400(a),and
172.407(a)(2);DOE 5480.3,Section 7a; and DOE 1540_1. (See
SectionQV.3.)

0 There is no documentedprogramto verify that legal and
contractualrequirementsfor transportationsafety are being met
by vendorsor subcontractors.

o See SectionsPT.I, PT.?, PT.4, PT.8, PT:9, and QV.3, and
Concerns RP.3-2 and RP.lO-2.

CONCERN: LLNL does not have a system for handling,identifying,and
(PT.6-1) transportingpackagesof hazardousmaterials, in compliancewith
(H2/CI) the safety policiesand criteriaprescribed in DOE 1540.1,
CAT. II DOE 5480.1,and DOE 5480.3,and in State and Federalregulations.

FINDINGS- o Developmentof a computerizedshippingpaper system (PARIS)was
initiatedover 5 years ago but is still not implemented. This
systemwas to ensure that all LLNL shippingpapers consistently
meet the State and Federalregulations. Pendingsystem
completion,there is no centralcontrol of all hazardous
materialsshippingpapers.

o A recent audit of HWMD shippingmanifestsfound numerouserrors,
includinguse of incorrectshippingnames, unauthorized
abbreviations,and improperhazard classifications. These
documentsaccompanythe shipmentsand are subjectto inspection
by State Police and DOT inspectors.

CONCERN: Shippingmanifestsdo not consistentlymeet the Departmentof
(PT.6-2) Transportation(DOT) andEnvironmental P_otectionAgency (EPA)
(H2/CI) regulationsin that they do not providethe requiredinformation
CAT. II in the specifiedformat.
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PT.80NSITE TRANSFERS

PERFORMANCEOBJECTIVE: Onsite transfersof hazardousmaterialsshould be
conducted in a safe, consistent,and accountablemanner, followingapproved
procedures,in conformancewith applicablestandardsand accepted safety
practices.

FINDINGS: o There is no all inclusiveLLNL onsitetransportationsafety
program,manual,or procedure,as requiredby DOE directives.

o Onsite transportationof hazardousmaterialsdoes not meet the
DOT regulationswhenever practicableas stated in draft
DOE 5480.3Aand draft DOE 1540.Xand the LLNL Health and Safety
Manual,Section 33.41. Deviationsfrom the DOT regulationshave
not been analyzedor specificallyauthorized. Each of the three
PT organizationscan make its own determinationsof which DOT
regulationsshould apply for onsiLe movements.

o The safety standardsfor onsitetransportationdiffer
significantlyfrom the standardsfor offsite shipments,
particularlyin the areas of packaging,marking, and labelingof
packages,and selectionand placardingof transportvehicles..
There are also differingtrainingrequirementsfor drivers.
(See SectionPI.6.)

o Onsite transfersof hazardousmaterialsare made withoutbeing
coveredby approvedprocedures,and are not in conformancewith
applicablestandardsand acceptedsafetypractices. (See
SectionQV.I.)

o All vehiclesused solely for onsite transportationof hazardous
materialsare not maintainedin accordancewith 49 CFR 396.
Operation_do not comply with 49 CFR 392. (See SectionMA.I.)

CONCERN: See ConcernsPT.I-I and PT.6-1.
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PT.90FFSITE SHIPMENTS

PERFORHANCEOBJECTIVE: Offsite shipments of hazardous materials should be
conducted in a safe, consistent, and accountable manner, following approved
procedures,in conformancewith applicableregulations,standards,and
acceptedpractices.

FINDINGS: o The program and proceduresfor offsiteshipmentsof hazardous
materialsare fragmented,uncoordinated,incomplete,and/or
nonexistent,and do not comply with DOE 1540.1and DOE 5480.3.

o Other than for controlledmaterials,hazardousmaterialsare not
routinelycheckedfor compliancewith DOT regulationsfor
marking and labeling. (See Section PT.6.)

o There is no LLNL sitewidemanual or set of procedurescovering
offsite shipmentsof hazardousmaterials. Compliancewith
DOE 5480.3 and the varioustransportregulationscannot be
assured.

o In numerous instances,inspectedmanifestsdid not comply with
the DOT and EPA regulations. (See SectionPT.6.)

o The LLNL HSM assignsMMD responsibilityfor verifyingregulatory
compliance for offsitehazardousmaterial shipments,including
radioactivewaste. However,the appraisalrevealed that MMD
does not perform this functionfor shipmentsby MDD or HWMD.
(See Section PT.I.)

o Health and SafetyManual,Section8.06, requires all offsite
shipmentsvia common carrierto meet DOT regulations,but
provides no guidanceon shipmentsvia governmentvehicles.

_ CONCERN: See Concerns PT.I-I and PT.6-i.
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J. NUCLEARCRTT][CAL[TYSAFETY

All five PerformanceObjectiveswere usedrtOappraiseNuclearCriticality
Safety on the main site. The facilitiesthat were reviewed in depth included
the PlutoniumFacility (Bldg.332), the Heavy ElementsFacility (Bldg.251),
and the NondestructiveEvaluationFacilities(BIdg.239). AI_;oreviewed were
the preliminaryanalysis and safetyof proposedoperationsfor the Uranium
SeparationDemonstrationProject (Bldgs.490,491, and 492).

The FacilitySafetyProcedure for the PlutoniumFacilitywas reviewed in great
detail, along with most of the frequentlyused OperationalSafety Procedures
(OSPs) for workstationsin the building.The OSPs for the Metal Production
Line and the EngineeringDemonstrationSystem were alsoreviewed. A
significantpart of this Appraisalincludedinterviewswith FacilitiesSafety
Officers,Health Physicists,and facilitycoordinatorsto review their
interfacewith CriticalitySafety. The CriticalitySafety and Analysis Group
was interviewedand review of their individualduties was conducted. Random
operations in the PlutoniumFacilitywere observed, and criticalitysafety
limits and procedureswere discussedwith mechanicaltechniciansand
supervisors.

The CriticalitySafety Program at the main site has been documented in Chapter
31 of the Health and Safety Manual. The organizationand administrationof
this program is well-definedand documented. The Criticalityand Safety
Analysis Group performs safety functionsand helps ensure that the program
meets the requirementsof DOE 5480.5and ANSI/ANS 8.1-1983. A Noteworthy
Practicewas identifiedin the manner in which formal internalaudits are
performed.

The nuclearcriticalitysafety evaluationidentifiesthe parametersused to
ensure subcriticality;limits are includedin the OSP. A high degree of
respectand understandingtoward criticalitysafetywas observedthroughout
the facilitiesreviewedby the AppraisalTeam. The qualificationsand
experienceof the Criticalityand SafetyAnalysis Group are excellent, lt was
found that, although the peer review to confirmthe adequacyof nuclear
criticalitysafety evaluation is very good, it does not always includea
formal documentationof the review process_

The C_'iticalityand Safety AnalysisGroup determined,as a result of recent
audits, that the sound levels of the criticalityalarm system in Bldg. 332 do
not conformwith the recommendationsof ANSI/ANS8.3-1986.
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CS.3 NUCLEARCRITICALITY SAFETYEVALUATIONS

PERFORMANCEOBJECTIVE: Nuclearcriticalitysafety evaluationsof the design
and operation of processequipmentshouldensure that subcriticalityis
maintained under normal and credibleabnormaloperatingconditions.

FINDINGS: o A review of the nuclearcriticalitysafety evaluations
performedby the Criticalityand Safety Analysis Group shows a
very good system supportedby personnelwith excellent
qualificationsin the nuclearcriticalitysafety Field. In
some cases, however,the documentationof the independent
review to confirmthe adequacyof the nuclearcriticality
safety evaluationis too informal,consistingonly of a
statementthat a review has taken place.

o See ConcernTS.2-I.

CONCERN: The criticalitysdfety evaluationsperformedby the Criticality
(CS.3-I) Safety and AnalysisGroup do not always includea formal
(H3/C2) documentationof the review process.
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CS.5 CRITICALITY ALARMSYSTEMANDEMERGENCYPROCEDURES

PERFORMANCEOBJECTIVE: All reasonablesteps should be taken to mitigate the
consequencesof a nuclearcriticalityaccident.

FINDINGS: o Review of the criticalityalarm system in Bldg. 332 found that
a test of the decibel levels for Bldg. 332 criticalityhorns
was conductedon July 29, 1989. From the data showingthe
recorded sound level measurementsand frequencydistribution
(Plan LEA 8g-2715-OI-B-O)it can be concludedthat the sound
levels of the criticalityalarm system do not satisfythe
recommendationsof ANSI/ANS8.3-1986 ("...soundpressurelevel
not less than 10 db above ambientnoise level..."). Review of
recent audits performedby the CriticalitySafety Group shows
that this deficiencywas addressedby the auditors.

o LLNL has receivedapprovaland fundingto correctthe alarm
systemdeficiencies;a requesti_ in place for Plant
Engineeringsupportto design, purchas=i,and installa new
evacuationalarm module.

CONCERN: The sound levelsof the criticalityalarm system in Bldg. 332
(CS.5-I) do not conformwith the recommendationsof ANSI/ANS 8.3-1986.
(H2/C2)
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K. SECURITY/SAFETYINTERFACE

All four Security/Safety Interface Performance Objectives were addressed in
this Appraisal. The Appraisal of the main site was accomplished through
interviews of group leaders, administrators, facility managers, safety
officers, department heads, and supervisors to ascertain how operations were
conducted, managed, and controlled. Records and procedures were examined, and
policies and practices were reviewed. In addition, visits were made to
Bldgs. 111, 231, 232, 271, 321, 337, 332, 415, 482, 49_, 511, and 533.

Protective Services was observed to control the site adequately during the
emergency exercise conducted during this Appraisal. Protective Services
provides for unhindered access to the site during such events. Protective
Services participates in site safety and security drills and exercises and
their subsequent critiques.

The Protective Force Division Emergency Evacuation Plan provides for orderly
" and unimpairedegress during a site _vacuation. However,the plan does not

explicitly state who will assumecontrolof the evacuationafter the Emergency
OperationCenter (EOC) is operational.

The responsibilitiesof securityand facility personnelduring emergenciesare
clearlydefined in the facilityemergencyplans.

Those new facilitiesor facilitymodificationsaccomplishedthroughthe
FacilityEngineeringDepartmentare reviewedby representativesfrom security
and safety. The process is such that dr_w-i_s cannot be released for
construction without the concurrence o{Security and Safety.

There are, however, severdl methods by which modifications to facilities and
equipment can be made without receiving a review commensurate with that of the
eriginal design.

Analyses as required by DOE5480.16 of the potential safety consequences
associated with using weapons, vehicles, and other protective force equipment
in the vicinity of safety-related systems or components have not been
performed, nor are currently planned.
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SS.] SECURITY/SAFETYINTERFACE

PERFORI_/_J_CEOBJECTIVE: Security/safeguards improvements and modifications
should not create or increase hazards that would impede the safe, reliable
operation or shutdown of any facility on the site in normal, abnormal, or
emergency situations.

FINDINGS: o There is no documented guidance regarding the changes
technicians may make to program equipment or facilities.

o In accordance with the Whiz Tag Information Book, Whiz Tags may
be used to obtain support for programmatic needs or experiments
from ProductionMaintenanceand are generallyusedto accomplish
jobs requiringless than 16 hours to complete.

o There are no documentedcriteriaby which Whiz Tags are
evaluatedto determineif a review and approvalby Security or
Safety is needed prior to startingthe work requested.

o In several instances,door locks had been installedwhich when
locked prohibitedor limitedegress from laboratoriescontaining
hazardousmaterials.

CONCERN: There exist severalmechanismsby which facilitiesand equipment
(SS,I-I) may be modified withoutreceivinga Security/Safetyreview to
(H2/C2) the same codes, standardsand criteriaaffordedthe original

design.
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SS.3 FACILITY PLANNINGFORSECURITY/SAFEGUARDSEMERGENCIES

PERFORMANCEOBJECTIVE: Safety authoritiesand responsibilitiesfor all types
of security/safeguardsemergenciesshouldbe well defined and understoodby
all involvedparties.

FINDINGS: o The LLNL ProtectiveForce Division (PFD) EmergencyEvacuation
Plan, December 15, 1989, providesconflictingguidance regarding
who may authorizea site evacuation:

- Section I, Introduction,states,"The LaboratoryEmergency
Duty Officer (LEDO) 'isauthorizedto implementan area-wide
evacuationif deemed necessaryafter receivinga situational
assessmentfro_ the IncidentCommander.

- SectionIII, Plan, states,"Consoleoperator will notify the
PFD OperationsSergeant in Bldg. 271 that an evacuationof
the Laboratoryhas been issued by the appropriatedepartment
(Fire/Security)in concertwith the LEDO."

o The plan states, "Untilthe EOC can be manned and activated,the
Sergeantwill inform the lead dispatcherto initiateone of the
followingseven appropriateevacuationplans based on the
directionof the threat,ti',._eand type of work day." The plan,
however,does not provideguidance as to which official will
assume controlof the evacuationafter the EOC is declared

operational.

o See Concern0A.I-I.

CONCERN: The ProtectiveForce DivisionEmergencyPlan does not clearly
(SS.3-I) establishlines of authorityand responsibilityunder all
(H2/C2) applicableconditions.

FINDING: o Analyses have not been performedof the potentialconsequences
associatedwith using weapons, vehiclesand protective force
equipmentin the vicinityof safetysystems and hazardous
materialsand processesas requiredby DOE 5480.16.

CONCERN: Safety limits have not been establishedas required by DOE 5480.16
(SS.3-2) for the use of securityweapons and equipmentnear safety systems
(H2/CI) and hazardousmaterial.
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SS.4 SAFETYOF SECURITYACTIVITIES

PERFORHANCEOBJECTIVE: Safety aspects of security activities involving use of
weapons and other protective force equipment in the vicinity of safely systems
and/or hazardousprocessesand materialsshouldbe identifiedand understood
by all involvedparties.

FINDINGS: o ProtectiveForce Supervisorsare tralnedto recognize
deteriorationin physicalor mental conditionof subordinatesas
a result of substanceabuse; however,training is not provided
to recognizedeteriorationin the physical or mental condition
of subordinatesresultingfrom fatigue,mental impairment,or
other relatedcauses as requiredby DOE 5480.16.

o 10 CFR 1046 requiresa physicalfitnesscertificationto be
passed annually. A sample of the protectiveforce training
recordsrevealedcases with an intervalof as much as 15 months
betweensubsequentcertificationfor which extensionwere
granted. The extensionin one case was granted based on a
medical evaluationthat the officerwas not in a physicallyfit
state to attemptthe fitness requalification.

o The LLNL physicalfitnesstrainingprogramdoes not ensure
"...that securityinspectorsmaintainthe requisitephysical
fitnessfor effectivejob performanceand to enable the
individualsecurityinspectorto pass the applicableannual
physical fitnessrequalificationtest without sufferingany
under physical injury."

o SpecialOrder 86-04 states the SecurityEmergencyResponseTeam
".,. will qualifywith those firearmsdedicatedto S.E.R.T.
quarterly° This qualificationis in additionto the department
qualificationcycles." The trainingrecordsdo not reflectthis
frequencyof qualification.

o DOE 5480.16requiresan employeeto demonstratetechnicaland
practicalfirearmsafety semiannuallyto remain in an armed
status. The protectiveforce trainingrecords indicatethat
some officershave maintainedarmed statusfor a year by
demonstratingtheir firearm safetyproficiencytwice in the same
month.

o See SectionTC.I.

CONCERN: The protectiveforce trainingprogramand its implementationare
(SS.4-I) not in compliancewith SpecialOrder 86-04, Security Emergency
(H2/C1) Response Team (S.E.R.T.),revisedJanuary22, 1987, and

DOE 5480.16.

FINDINGS: o A document specifyingthe content,control,and retentionof
training recordsfor protectiveforce officersdoes not exist.
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o The protective force tra'_ning records for the range master did
not contain evidence of his annual cardiopulmonary resuscitation
certification for the year 1989, as required by DOE5480.16.
The required documentation was sent to the range master by the
Safeguards and Security Group providing the certification. The
protective force training organization was not notified of the
certification.

o The protective force training records for each protective force
officer are not retained in a single master file. Portions of
the records are retained by each of the following organizations:
Basic Academy, Central Training Academy, weapons range, physical
fitness, and medical.

o The state of the protect!ve force training group records was
such that the status of the protective force officer's
qualifications could not be determined by a review of these
records.

o An annual protective force training schedule which documented
the officers' qualifications, the training required to maintain
the qualifications, and tile planned date for the completion of
the training did not exist.

CONCERN: The protective force training records are not auditable, and
(SS.4-2) therefore, do not provide demonstrated evidence of officer
(H3/CI) qualification in accordance with DOE5480.16,

CONCERN: The LLNL physical fitness training program for protective force
(SS.4-3) officers is not in compliance with 10 CFR I046.11.(d).
(H21CI)

FINDINGS: o Protectiveforce officersreceivefacility-specificsafety
training for Bldgs. 251 and 332. However,they do not receive
such training for Bldg. 331 and other buildingscontaining
equipmentand processeswhich presentunique hazards.

o Training in additionto the general employeetraining is
providedto protectiveforce officers in health physics, but
such training is not providedfor chemicaland lasers hazards
which they may encounterin the executionof their duties.

o Training in the currentEmergencyPlan has not been provided to
protectiveforce personnel.

CONCERN: Protectiveforce officersdo not receivetraining in the specific
(SS.4-4) safetyrules and hazardsassociatedwith some facilitiesand
(H2/C2) processesat LLNL.
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L. EXPERIMENTALACTIVITIES

The Appraisalfor the ExperimentalActivitiescategory includedall four
PerformanceObjectives;ExperimentCategories,which deals primarilywith
independentsafety review of experimentalproposals,is treated in additional
detail inthe AppraisalSectionon Site/FacilitySafety Review. Because of
the experimentalnature of much of the programmaticwork at LLNL, information
treated in the Operationsarea of this Appraisalpertains to the Experimental
Activities area as weil.

Because of the wide diversityof experimentalprograms at LLNL tilemeasuresfor reviewingexperimentalproposalsvary betweendivisions A very formal
system exists in the NuclearChemistryDivisionfor review of experiments
proposed for the Heavy ElementsFacility (Bldg.251). The ExperimentReview
Committee,chairedby the FacilityManagerand includingother facility
experts, examinesand judges each proposalafter formal submissionin writing.
This Committee interactswith the experimenterto resolveany previously
unreviewedsafety questions. All such issuesmust be resolved before approval
is given to proceedwith the test. A charter for the ExperimentReview
Committeeis given in Section9.0 of the Heavy Element FacilityHandbook,
M-158, Rev. I, May 1987.

The review techniquefor proposedexperimentsin the LINL PlutoniumFacility
(Bldg. 332) involvesexaminationand approvalof OperationalSafety Procedures
or SupplementalOperationalSafety Proceduresby the line managerswith
responsibilitiesas specifiedin the Health and Safety Manual,Appendix 2-C.
In the Laser Programs,nonroutinetests, if acceptable,are approvedby the
Facility Manager after review by him and other residentprogram experts. The
LLNL review process for ExperimentalActivitiesis deficient in some areas
because the majorityof the reviewersare not "independent,"as stipulatedby
DOE 5480.5, Paragraph9.h. This deficiencyis treated in the Appraisal
Section on Site/FacilitySafety Review.

Personnel interviewswith severalgr.-. __fexperimentersindicated
established,well-definedrelationshipsbetweenexperimentersand the
operatinggroups. Also, discussionswith the FacilityManagers of all
buildingsthat were reviewed indicatedno incidentsor accidentsduring the
conduct of speciallyapprovedexperimentsin 'Facilityequipment.
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g. SITE/FACILITY SAFETYREVIEW

All five of the Site/FacilitySafety Review PerformanceObjectiveswere
covered in this Appraisal. The Appraisalwas conductedby interviewingthe
Safety Team Leaders,Administrators,facilitymanagers,safety officers,
departmentheads, and supervisors;and by reviewingsafety committeecharters_
reports, inspections,and action item documentation. Bldgs. 191, 231, 232,
321, 331, 332, 482, 490, and 801, 805, 817, 827, 851, and 875 were visited.

LLNL has no fully functioningSafety Review Committee(SRC) or group of
committeesprovidingindependentsafetyoversightas requiredby DOE 5482.1B.
Severalof the functionsof the SRC are covered to some extent by other review
groups. An Environment,Safetyand Health (ES&H)Councilto advise the LLNL
Director on ES&H policiesand overseethe effectivenessof activitiesand
programs to implementthese policieswas recentlyformed;howeverto date,
this Council has only performedlimitedfunctionsrelativeto LLNL. The
charter for this councildoes not address all of the functionsof a SRC. This
Council replaceda Health,Environment,Safety,and Quality Assurance
Committeewhich was not proactivein pursuing safety issues.

A LLNL AssuranceOffice sees that some appraisalsare conductedon a periodic
basis. This office selectsreviewersto conductthe appraisal. Results of
the appraisalare transmittedto the program/facilityreviewed. These in turn
are respondedto by the recipientand the responseis assessedat the next
appraisal. These appraisalshoweverdo not meet all the requirementsof
DOE 5450.5 and DOE 5482.16and are not conducted in accordancewith a formal,
documentedprogram.

Due to the occurrenceof three UnusualOccurrenceReport (UOR) incidents
involvinghigh explosives(HE) in the 6 weeks prior to this Appraisal,the
LLNLAssociate Director-at-Largecalled for a specialreview of activities
_nvolvingHE and appointedtwo special committeesto review HE proceduresand
operationsfor safety. At least one of the IncidentAnalyses indicatedthat
the lack of an adequate peer or safety reviewwas a contributingfactor.

MultidisciplinarySafety Teams are establishedto dischargethe
responsibilitiesof the HazardsControl Departmentby assistingthe facilities
with safety. The LLNL SafetyTeams are not entirely independentof the
organizationsthey serve, since they provide consultationto and are fundedby
those same organizations. The LLNL SafetyTeams are more service- than
oversight-oriented;they reviewprocedures,performdesign reviews,provide
technicalanalysesto facilityand programmanagers,and perform buildingor
facility inspectionsas part of this se_'vice.

Line managementat each facilityhas been delegatedoverall safety
responsibilityfor each facility. The ResidentManageror AssociateDirector
annuallyappointsa three-personcommitteeto performa safety review of the
facilities. No review was performedof Site 300 irl1989 or Bldg. 251 in IY88.

Many informal systemsto track the statusof safety issues, includingclosure
of safety action items are in use at various facilities.
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Safety items generatedby HazardsControl that are outstandingfor 60 days or
more are placed in the Hazards InformationRecord and Control (HIRAC)system,
a computerizeddatabase for trackingaction items. Active action items can be
made inactive,but not removedfrom the HIRAC database,by unauthorized
persons.

There is no LLNL site safety event trackingsystem that provides for capture
of safety events, screeningand analysisof the events and the monitoringof
the follow-upactionsto ensure timely closure. LLNL has not implementedan
effectivefollow-upsystem that ensuresthat appropriateand timely corrective
actions are taken to addresssafetyevents.

Detailed investigationof significantsafety events is performedto ascertain
root causes,generic implications,and correctivemeasures.

The DepartmentHead for HazardsControlperforms a reviewof the LLNL Safety
Teams annually. Every other year a more in-depthreview is performed. There
are no formal LLNL policiesor requirementsaddressingthe review of the
safety review system. The review is usually initiatedby an informalrequest
from the Hazards ControlDepartmentHead to the SafetyTeam Leader for
specific safetydata and a statusreport. The informationis informally
presentedto the DepartmentHead. No formal report is issued. A formal
triennialreview of the safety review system for explosivesoperations is not
conductedas requiredby DOE 5482.1B.
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FR.] SAFETYREVIEWCOMMITTEE

PERFORMANCEOBJECT)VE: A Safety Review Committee should be available to
review safety quest'ons and the safety impacts of experiments. This committee
is part of the "Contractor Independent Review and Appraisal System" specified
in DOE5480.5, or DOE5480.6, and/or DOE5482.1B., Section g.d.

FTNDT[IGS: o There is no Safety Review Committee (SRC) as such at LLNL.
Several of the functions of the SRC are covered to someextent
by other review groups such as the LLNL Assurance Office.

o In his memoof January 9, ]ggo, the LLNL Director established an
Environment, Safety and Health (ES&H) Council to advise the
Director on ES&Hpolicies and oversee the effectiveness of
activities and programs to implement these policies. As of this
Appraisal, the Council has only performed limited functions
relative to LLNL. The charter for this Council does not address
all of the functionsof a SRC.

o The ES&H Council replacedthe existingHealth, Environment,
Safety,and QualityAssurance(HESQA)Committee. The HESQA
committeewas chargedwith reviewingthe health,environmental,
safety,and quality assuranceaspectsof operationsat LLNL and
with making recommendationsto the Director regardingpolicies
and practicesin that regard. The HESQA Committeemet at
varying intervalsand reviewedsafety issues brought before
them. Minuteswere kept at these meetings. The HESQA Committee
was not proactivein pursuingsafety or qualityassurance
issues.

o LLNL managementmay appointspecialcommitteesto review
specific issues. Due to the occurrenceof three UOR incidents
involvinghigh explosives(HE) in the 6 weeks prior to this
Appraisal,the LLNL AssociateDirector-at-Largecalled for a
specialreview of activitiesinvolvingHE and appointeda
specialcommitteeto reviewHE proceduresand operationsfor
safety. In at least one case the IncidentAnalyses indicated
that the lack of an adequatepeer or safety review was a
contributingfactor.

o MultidisciplinaryLLNL Safety Teams are establishedto discharge
the responsibilitiesof the Hazards ControlDepartmentby
assistingthe facilitieswith safety. The responsibilitiesof
these Safety Teams are describedin the HazardsControlManual,
revisedDecember 1989, and in the LLNL Health and Safety Manual.

III-125 c/_



o The LLNL SafetyTeams are not entirelyindependentof the
organizationsthey serve in that they are funded by those same
organizations. The Safety Teams are more service-than
oversight.oriented;they review procedures,performdesign
me_ag_,peodi_erfecbn_a_Id_nglg_efat_If_ilm_pee_op_og_apart
ofthis service.

o The Safety Teams meet with differentfrequencyand no meeting
minutes are kept.

o The ResidentManager has overallsafety responsibilityfor
Site 300. He has weekly staff meetings. No meetingminutes are
generatedin these staff meetings,but a list of action items,
includingSafetyTeam findings,is generated. No documentation
is made of the closure of safety action items. The Site 300
Safety Team Leader does keep informaltrack of the status,
includingclosure,of action items.

o The ResidentManagerannuallyappointsa three-personcommittee
to performa safety review of the Site 300 facilities. No
reviewwas performedin 1989.

o An annual appraisalof Bldg. 251 was not completedduring 1988.

o See SectionsPT.I, PT.3, FP.I, and FR.2.

CONCERN: There is no fully functioningSafety ReviewCommitteeor
(FR°I-I) collectionof committeesprovidingindependentsafety
(H2/C1) oversightfor LLNL operationsas requiredby DOE 5482.1B.
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FR.2 SAFETYREVIEWTOPICS

PERFORMANCEOBJECTIVE: Items that require review by the Safety Review
Committee should be well defined and understood by facility management.

FINDINGS: o LLNL Safety Teamsmay participate in selected UOR
investigations. The Safety TeamLeader reviews all UORs
involving facilities or operations under his purview.

o The LLNL Safety Team reviews all Facility Safety Procedures
(FSPs) and Operational Safety Procedures (OSPs). The Safety
Team reviews major facility or operational changes, requiring
Job Orders, but not smaller changes handled with less formal
work requests (the Whiz Tag System). The Whiz Tag System may
involve small jobs that nevertheless may have safety
significance, lt is incumbent upon the requester or personnel
performing the work to request a safety review for Whiz Tag
System jobs. This is not routinely done.

o LLNL Safety Teams informally become aware of procedure
violations. There is no formal mechanism for notification.

o See Section PT.I.

CONCERN: See Concerns FP.I-I, FR.I-I, MA.2-1, MA.4-1, and FP.7-1.
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FR.3 OPERATIONOF SAFETYREVIEWCOMMITTEE

PERFORMANCEOBJECTIVE: Review of site/facilityactivitiesby the Safety
Review Committeeshould ensure achievementof a high degree of safety.

FINDINGS: o A review of the OSP reviewand approval processas applied to
several specificOSPs revealedthat one of the reviewerstoward
the end of the reviewprocesshad found safety problemsthat had
gone undetectedeven though the OSPs had been reviewedand
approvedby representativesof industrialsafety, industrial
hygiene,environmentalprotection,fire protection,and other
responsiblegroups.

o Some FSPs have been extendedpast their expirationdate, some
for as much as a year, withoutbeing subjectto a formal review.

o The extensionof FSP 251 expiredon October 10, 1989. A
memorandumfurtherextendingthe FSP expirationdate to
April 30, 1990, was promulgatedon January 29, 1990, some
3 months after the FSP expired.

o The IncidentAnalysesconductedrelativeto threeincidents
(UORs)involvinghigh explosivesindicatedthat the lack of an
adequatepeer or safetyreview_as d contributingfactor.

o See Concerns 0A.5-3,0A.7-I,0P.I-2, IH.2-1,and 1S.2-4.

CONCERN: The conductof the FacilitySa'FetyProcedureand OperationalSafety
(FR.3-1) Procedurereview and approvalprocessat LLNL is not consistent
(H2/C2) with the health and safety hazard presentedby the processbeing

considered.
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FR.4 ANNUALFACILITY SAFETYREVIEW

PERFORMANCEOBJECTIVE: An annual operatingreview of the facilityshould be
performedby a committeeappointedby top contractormanagement.

FINDINGS: o Health and Safety Manual Supplement1.13, Safety of Nuclear
Facilities,March 1989, AppendixA, L. InternalReviewand
Audit, does not address all of the areas applicable tothe
annual appraisalas stated in DOE Section5480.5,9.h.,
specifically,items 9.h.(2), (10), and (11) are not addressed.

o See ConcernQV.I-2.

CONCERN: The annualappraisalguidance providedin the Health and
(FR.4-1) Safety Manual is not in compliancewith DOE 5480.5.
(H3/C1)

FINDINGS: o An annual appraisal of Bldg. 231 was not completed during 1989,

o An annual appraisal of Bldg. 251 was not completed during 1988.

o The 1989 annual appraisal of Bldg. 331 and the 1988 annual
apprais_lof Bldg. 332 did not addressall of the criteria_as
requiredunder DOE 5480.5,Section9., ContractorIndependent
Review and Appraisal_ystem,specificallySection 9.h.(2), (5),
(I0), and (11).

o The reportof the 1988 annual appraisalof Bldg. 332 did not
list the recordsand documentsreviewed,address the
qualificationof the reviewers,and did not identifythose
facilitiesthat were inspected.

o Personnelperformingannual appraisalsare not obligatedto
reviewand concur with the resolutionproposed for the findings
of the appraisal.

o The qualificationsof the appraisalteam members are not
documentedin the annual appraisalreports in order to
demonstratetechnicalcompetencein the area being appraised.

o An operatingreview of the laser facilitieshas not been
con(uctedin accordancewith DOE 5482.1B.

o See SectionPT.3 and ConcernQV.I-2.

CONCERN: The LI.NLSite IndependentReview and AppraisalSystem is not
(FR.4-2) in compliancewith the requirementsof DOE 5480.5,
(H2/C1) DOE 5480.1B,and generallyacceptedindustrialpractices.
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FR.5 TRIENNIAL APPRAISALOF SITE/FACILITY SAFETYREVIEWSYSTEHS

PERFORMANCEOBJECTIVE: A triennialappraisalo_ the safety review systems
should be performedby contractornlanagement.

FINDINGS: o The DepartmentHead for HazardsControlperforms a review of the
LLNL SafetyTeams annually. Every other year a more in-depth
review is performed.

o There are no formal LLNL policiesor programaddressingthe
triennialreview of the safety review system as requiredby
DOE 5482.1B.

o The review is usually initiatedvia an informalrequestfrom the
Hazards ControlDepartmentHead to the Safety Team Leader for
specificsafetydata and a status report. The informationis
informallypresentedto the DepartmentHead. No formal report
is issued,

o A triennialreview addressingthe laser program and facilities
has not been performed.

o See Concerns0A.5-4 and QV.I-2.

CONCERN: A formal triennialreview of the safety review system for LLNL
(FR.5-1) operations is not conductedas requiredby DOE 5482.1B and
(H2/C1) DOE 5480.5.
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FR.6 OPERATINGEXPERIENCEREVIEW

PERFORMANCEOBJECTIVE: Operati_Igexperienceshould be evaluated,and appropriate
actions should be undertakento improvesafety and reliability.

FINDINGS: o Those safety items raised by the LLNL SafetyTeams that are
outstandingfor 60 days or more are placed in the Hazards
InformationRecord and Control (HIRAC)system. The HIRAC system is
a computerizeddatabasefor tracking action items. Active action
items can be made inactive,but not removedfrom the HIRAC
database,by unauthorizedpersons.

o There is no documentedprogram requiringthat the correctiveaction
and followup to outstandingsafety items in the HIRAC system be
documented.

o The status of many outsLandingsafety items is maintainedon
informaltrackingsystems. Numerous items have been in an
unresolvedstatus for severalyears; some items date back to 1985.

o Many of the trackingsystemsdo not provide for the current status
of the item, the personwith the responsibilityfor the corrective
action, projectedclosuredate, and relative safety significance.

o The annual facilityreviewsrequiredunder DOE 5480.5 (nuclear
facilitiesonly)and DOE 5482.1Bdo not addressthe quantity and
significanceof open safety items.

o The status of all open safety items is not routinelyreviewed by
senior managementat some facilities.

o TSA concerns dating to September1986 have not been closed.

o See Concerns OA.5-1,0A.5-5,and PT.3-2.

CONCERN: LLNL site managementhas not implementeda safetyprogram that
(FR.6-1) ensuresthe timely followupand closureof all safety items.
(H2/C2)

FINDINGS: o A documented systemwhich providesfor the evaluationand feedback
of relevantoperations-relatedoccurrencesto the staff did not
exist at some facilities.

o DOE UORs and industryand DOE operatingexperiencereports are not
reaching the operatingstaff in Jome facilities.

o Safety items and issuesthat are resolved in less than 60 days are
not included in ,_trackingsystem nor are they included in the
trending and analysisperformedby LLNL.

o Required readinglists or similarmechanisms for safety and
operationsexperienceitemswere not used.

CONCERN: See Concern 0P.6-I.
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N. RADIOLOGICALPROTECTION

This Appraisaladdressedall 12 PerformanceObjectives in the Radiation
Protectionarea. The Appraisal involveddiscussionswith top-levelradiation
protectionmanagers,and direct interviewswith the followingpersonnel: Hazard
Control management,Health Physicsgroup leader,ProgramManagement_Health
Physicists,Health and Safety technicians,InternalDosimetryProgram
coordinator,Ext.ernalDosimetryProgramcoordinator,LLNL Safety Team Leaders,
and workers and supervisorsof the Bioassay,WholebodyCounting,Respiratory
Protection,and CountingLaboratories. The followingbuildingswere visited to
observework practices,review onsite documentation,examine instrumentationand
assess the status of radiologicalcontrols: 151, 175, 190, 222, 227, 231, 241,
251, 253, 298, 321, 324, 331, 332, 419, 514, and 612.

In general, LLNL is performinga commendablejob in modifyingthe radiation
protectionprogramsin responseto a changingregulatoryenvironment. A strong
foundation is being developedto incorporatemany advanced techniquesand state-
of-the-art instrumentation.During the assessmentperiod, the externaldosimetry
program received its DOE LaboratoryAccreditationProgram (DOELAP)accreditation.
A computerizedinternaldosimetrycode based on ICRP-30models has been developed
and all supportingdocumentationand proceduresare under development. The
CalibrationsLaboratoryhas one of the few computerizedneutronexposure systems
in the United States. The RespiratoryProtection,Bioassay,WholebodyCounting,
and Counting Laboratoriespresentlyhave or have ordered state-of-the-art
equipmentto upgradetheir existingcapabilities. The effectivenessof the ALARA
Programcan, in part, be measuredby the small number of radiationand
contaminationareas. AggressiveALARA goals have been establishedand are being
implemented.

Although positivechangesexist and the overallstructureof the Radiation
Program has been defined,there are still more changesthat need to be made. For
example, more operationaland administrativeproceduresneed tu be written to
provideguidance in the implementationof the programs and to control
interactionsamong the variousfunctionalgroups. There also needs to be greater
emphasis on the protectionand controlof records. In some instances,quality
records,consistingof logbooks,exposureanalysis,calibrationrecordsand
computer codes, are generatedand maintainedin an unprotected,decentralized
fashion.

Perhapsthe most importantfinding is the need to providedirect evidenceof more
representativeair monitoringto satisfythe requirementsof DOE 5480.11. Air
monitoring is the key element in the internaldose control program. Air
monitoring resultsare used tD triggermore frequent bioassaymeasurements.
Based on the routinesamplingfrequencyand type, bioassaymeasurementsdo not
permit the detectionof the d_rivedassessmentlevel for some radionuclides.
Without a strong air monitoringprogram,some exposuresmay go undetected. Plans
have been made to upgrade the air monitoringprogram by purchasingand installing
additionalCAMs.

The range of energiesdetected by the continuousair monitors (CAMs) is broad due
to the variety of radionuclidesprocessed. This means the alarm setpoint has
been increasedto reduce the number of false alarms due to backgroundradon.
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Since the alarm setpointhas been increased,personnelmay receivegreater
exposure to the airborneconcentrationof alpha emittersbefore being warned to
exit the room. DOE is planningto modify the standardto permit alarm setpoints
to be adjustedhigher basedon known backgroundinterference.

Anotherobservationwas that air samplersand monitorsdo not appear to be
strategicallyplaced to capturea representativesampleof a potentialairborne
release. Breathing-zoneor lapel air samplersare not used in a radiological
environmentat LLNL. The presentplacementof CAMs appears to emphasizeroom air
monitoring rather than representativeworkplacemonitoring.

In addition,there is no filter or dust loadingabsorptionfactor used to analyze
air sample filterspotentiallycontaminatedwith plutonium.

These uncertaintiesexist in the air monitoringprogram,yet personnelare
permittedto wear half-facemasks in certain instanceswhile working in a
plutoniumfacility.

In summary, LLNL has a soundgeneral plan, well-qualifiedadministrators,and
experiencedpersonnel;however,there are concerns in the areas of records,
procedures,and documentationof an effectiveinternaldose controlprogram.
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RP.I ORGANIZATIONANDADMINISTRATION

PERFORMANCEOBJECTIVE: Facility/siteorganizationand administrationshould
ensure effectiveimplementationand control of radiologicalprotection activities
on the facility/site.

FINDINGS: o There are no writtenproceduresfor the calibrationand testing of
the followingequipmentin the counting laboratoryand instrument
laboratory: rotometers,alpha and gamma spectroscopyinstruments,
and portableair samplers.

o There are no detailedwritten procedureswhich assign
responsibilitiesfor the transfer,accountability,and analysisof
sample data to the various functionalgroups. These proceduresare
requiredby ANSI N13.6(b),ANSI N13.30,and DOE 1324.2.

o Not all of the aspectsof internaldosimetryprogramare coveredby
detailed proceduressuch as the following:

- Some samplesare prepared by the BioassayLaboratorythen
transferredto the Counting Laboratoryfor analysis. The raw
data are then transferredback to the BioassayLaboratoryfor
processing. Notificationsare made to the Health Physicist,
Internal DosimetryProgram Coordinator,and ProgramManagement.
The generalprocess is described in Supplement33.10 and samples
are logged in and out.

- One individualis responsiblefor analyzingthe internal
depositiondata. Much of the analysisis performedby a
computermodel. There are written procedureswhich direct the
processingof data and the operationof the computer system.

- There are no proceduresor notificationlevels indicatedfor
informingmanagementof significantresultsdetected during
sample analysisperformedin the CountingLaboratory.

- Qualitycontrolproceduresas requiredby ANSI N13.30, Section
5.2.1, have not been written for the counting room.

o See Section RP.3 and Concern0A.5-3.

CONCERN: There is an insufficientnumber of operationaland administrative
(RP.I-I) proceduresto provideguidance in the detailed implementationof
(H2/CI) programs and to control interactionsamong the various radiation

protectiongroups.

FINDINGS: o There is no procedureto direct the development,approval,
distribution,and revisionof administrativeand operational
proced_!res.Some procedures,such as the countingof the NAD
dosimeters,the operationof the swipe counters,and recordkeeping
and record archiving,have no date or signatureapproval. Thera is
no indicationthat managementhas reviewedand approved the manner
in which work is to be conducted.
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o See Sections RP.3 and RP.6 and Concerns0A.I-I and 0A.5-3.

CONCERN. Administrativeand operationalproceduresare not consistently
(RP.I-2) developed,reviewed,and approved.
(H2/C2)
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RP.2 INTERNALAUDITS AND INVESTIGATIONS

PERFORMANCEOBJECTIVE: The internalaudit programfor both routineoperations
and unusualradiologicaloccurrencesshould provideadequateperformance
assessments.

FINDINGS: o The QA sitewideaudits of radiologicalactivitiesare issue
oriented. Audit teams are cre_ _.dto evaluate issues of current
interestto LLNL. There is no general audit plan to address all
radiationprotectionprogramactivities.

o Internalaudits are conductedby the HazardsControl Group using
the program elementslisted in the SuggestedRadiationSafety
Checklist. The checklistdoes not have a detailed list of
questionsto ensure that each element is thoroughlycovered as
recommendedby LLNL QualityAssuranceManual M-O78-QG-2,Quality
AssuranceAudits, Section4.0. The checklistdoes not address all
of the audit elementsrequiredby DOE 5482.1B,Section g.d., such
as proposedplant modifications,proposed experiments,organization
and staffing,and accident,incidents,and unusualoccurrences.

o See Concerns0A.5-4 and QV.I-2.

CONCERN: Audit plans of radiologicalactivitiesdo not ensure that all
(RP.2-1) elements are addressed,includingthose specifiedin DOE 5482.1B,
(H2/CI) Section9.d., and DOE 5480.11,Section 9.r.

FINDING: o The audits conductedby the Hazards ControlGroup are not
independent. Audits are conductedby personnelresponsiblefor
deveiopingand implementingthe LLNL RadiationProgram.

CONCERN: There is very little independencein internalradiationprotection
(RP.2-2) audit programs.
(H3/C2)
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RP.3 RADIOLOGICALPROTECIIONPROCEDURESANDPOSTING

PERFOi_ANCEOBJECTIVE: Radiation protection procedures for the control and use
of radioactivematerialsand radiationgeneratingdevices should providefor safe
operations and for clearly identifiedareas of potentialconsequences.

FINDING: o The implementationof DOE Orders, in some casps, cannot be traced
to the operatinglevel. FacilitySafety Proceduresand Operational
Safety Proceduresare traceable.

CONCERN: See Concerns RP.I-I and RP.I-2.

FINDINGS: o The radiationwork permit (RWP) does not includeprovisionsfor
statingthe radiologicalconditionsof the worksite, lt is also
noted that the RWP states "WORK PERMIT."

o See Concern0A.5-3.

CONCERN: The radiationwork permit does not provide informationto the
(RP.3-1) worker on the radiologicalenvironmentof the workplace.
(H2/C2)

FINDINGS: o Radiationprotectionproceduresand instructionsconsistingof
FSPs, OSPs, RWPs, and DisciplineAction Plans (DAPs) provide
guidanceon conductingradiationprotectionactivitiesat LLNL.
The operat_analradiationprotectionproceduresare primarily
containedin the DAP. DAPs providebuilding-specificinstructions
on the routineactivitiesconductedby the Health and Safety
Technicians. The instructionsin the DAP are a listingof general
actionsor activitiesrather than step-by-stepinstructions.

o Some instructionsare outdated. Instructionnumber HP-5 was posted
near the swipe counter of Bldg. 332 and dated January 10, 1986.
This instructionhas been supercededby HP-6. The procedurefor
the calibrationof the Giraffeair samplerhad a 1976 date. Many
of the procedureshad no date or signatureapproval.

CO#ES.ERN:See RP.I-] and RP.I-2.

FINDINGS: o ControlledArea signs in Bldgs.6196 and 6197 are not conspicuously
posted as requiredby DOE 5480.11,Section9.k. The signs are
located insideof the door frame opening.

o The controlledarea sign for Bldg. 6198 was missing. The sign was
reportedlylocatedon a portable stanchion. The stanchioncould
not be located.

o A "radiationarea" tape was used to define a controlled area at
Bldg. 612.
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o Waste accumulationarea signs containingno radiologicalmarkings
are used to identifyareas where radioactivematerial is stored at
Bldg. 175.

o Drums and containerscontainingradwasteare not properly posted.
No radiologicallabelsare on the transuranic(TRU) waste container
in Bldg. 332. Waste containersin the waste accumulationareas do
not have radiologicalinformationaffixedto them. Radiological
informationis containedon the shippingform located in a plastic
pouch on the side of the container. The papers are removed from
the pouch and sent to sl,ippingfor approval. During this period,
no radiologicalinformationis availableonthe container.

o See ConcernPT.6-1.

CONCERN: Radwaste containersand some controlledareas are not properly
(RP.3-2) posted in accordancewith DOE 5480.11.
(HIICl)
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RP.6 INTERI_L RADIATIONEXPOSURECONTROLPROGRAH

PERFORI_aZ_CEOBJECTIVE: Internalradiationexposurecontrols shouldminimize
internalexposures.

FINDINGS: o Two situationswere identifiedin LLNL which may provideworkers a
false sense of protectionfrom internaldepositionwhile working
around radioactivematerials:

- Half-facemasks are worn while conductingsome work activities
in a potentiallyairborneradioactiveenvironment. The "Guide
to Good Practices"at PlutoniumFacilities(P4-15)states that
masks shouldbe used for all bag-out, bag and glove changes, and
any situationinvolvinga potentialor actual breach of
containment. Full facemasks are recommended. In accordance
with FacilitySafety ProcedureAppendixD for Bldg. 332, half-
face masks are pev'mittedduring "bag-in"and "bag-out"
procedures.

- Workerswearing half-facemasks were observed conducting
' plutonium-relatedactivitiesin an enclosureat a down-draft

table which was contaminatedwith plutonium. This is permitted
by OSP 332.41 Section5.3.g.

- The second situationwas work being performed in fume hoods with
high face velocities. The range of hood airflowvelocities,as
specifiedin the LLNL IndustrialHygiene standard,is to be 125
to 150 feet per minute. Hood airflowvelocitieswereobserved
to be measured and acceptedat velocitiesup to 200 feet per
minute. These high velocitiescan cause a partial vacuum to be
created in front of the worker, and the contaminatedair inside
of the hood may be drawn out into the breathingzone.

o See Section RP.7.

CONCERH: LLNL practicessuch as wearinghalf-facemasks and permitting
(RP.6-1) high hood airflowvelocitiesmay not properlycontrol potential
(H2/C2) internalradiationexposures.

FINDING: o ANSI Z88.2 (Section8.3) requiresthat respiratorsstored for
emergencyuse be inspectedmonthly. This standardrequiresa
physicalexaminationof the equipment. Based on records posted at
the emergencyself-containedbreathingapparatusstored in Bldg.
332, the monthly inspectionconsists of observingthat the cylinder
pressure is within range.

COCICERN: Emergencyrespiratorprotectionequipment is not being properly
(RP.6-?) inspectedin accordancewith ANSI Z88.2.
(H2/C1)
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FINDING: o Outdatedrespiratorswere found in storageareas in Bldgs. 175,
251, and 332.

CONCERN: See Concern IH.5-2.

FINDING: o General internaldosimetrypoliciesand proceduresare contained in
the LLNL InternalDosimetryProgramManual. Technicaldosimetry
informationis containedin the draft copy of TechnicalBasis for
InternalDosimetryat LLNL. There are no proceduresavailableto
instructpersonnel in the use of the collecteddata, the technical
basis document,and computersystem 'tocalculatedose when
significantinternalexposuresoccur.

CONCERN: See ConcernRP.I-2.
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RP.7 INTERNALRADIATIONDOSIMETRY

PERFORMANCEOBJECTIVE: The internal radiation dosimetry program should ensure
that personnelradiationexposuresare accuratelydeterminedand recorded.

FINDINGS: o The frequencyand type of routinebioassaysamplingdoes not permit
the detectionof 0.1 rem annual effectivedose for some
radionuclides. Urine bioassay samplesare collectedand analyzed
on a semiannualbasis. This frequencydoes not provide the
sensitivityto detect certainradionuclidessuch as plutoniumat
the 0.1 rgm level. For example, the DAL for Pu (weaponsgrade) is
4.5 x 10TM dpm per 24 hour sample at a 6_month frequencywhile the
minimum detectableactivity is 3.0 x 10": dpm per 24-hour sample.

o Fecal bioassay samplingis not routine. Such sampling is conducted
only during known or suspecteduptakes.

o LLNL personnelindicatedthat air monitoring is used to establish
possible uptake and to trigger more frequentbioassaymeasurement.

o See Section RP.9 and ConcernsRP.6-.Iand RP.9-1.

CONCERN: The bioassay samplingfrequencyand type, in combinationwith the
(RP.7-1) air monitoringprogram,may not detect internalexposuresto all
(H2/CI) radionuclidesat the levels specifiedin the DOE draft Performance

Standardsfor InternalDosimetryPrograms.

FINDINGS: o The quality assuranceand qualitycontrolprograms for the
Wholebody Countingand Counting Laboratoriesare being updated to
meet the requirementsof ANSI N13.30 (Section5.0).

o See Concern QV.I-I.

CONCERN: The LLNL internalradiationdosimetryprogramdoes not meet the
(RP.7-2) requirementsof ANSI N13.30 for qualityassuranceand quality
(H2/C2) control.
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RP.8 FIXED ANDPORTABLEINSTRUMENTATION

PERFORNANCEOBJECTIVE" Personnel dosimetry and radiological protection
instrumentation used to obtain measurements of radioactivity should be
calibrated, used, and maintained so that results are accurately determined.

FINDINGS: o The calibration and maintenance of fixed and portable
instrumentation cloes not satisfy all parts of the ANSTStandard.
Exemption requests for somespecifications were submitted on April
17, 1989, and November 8, 1989. No responses to the exemption
requests have been issued. The following are examples of specific
findings which do not satisfy ANSl Standards or good industry
practices:

Dose rate instruments are not source checked before each use as
recommended by ANSl N323 (Sections 4.73 and 4.6). Check source
devices are on order for these instruments.

Instruments are not labeled with the response to a given check
source immediately following calibration as required by ANSl
N323 (Sections 3 and 4.6) and this source may not be used with
that instrument as required by Section 4.5(5) in the field.

Efficiency checks are conducted in the field rather than the +_
20 percent response to the check source as required by ANSl N323
(Section 4.6). There is also no limit specified for determining
when the instrument is out of calibration.

The method of developing transfer instruments does not satisfy
the + 2 percent reproducibility requirement of ANSl N323
(Sections 5.1(I) and (2)) for the remmeter.

o Other miscellaneous findings associated with instrumentation
follow"

- Procedures do not address tagging out defective equipment or
determining the impact of operating with out-of-calibration
equipment upon discovery.

- The "Operating Instruction" for the "Giraffe" air samplers only
requires more oil to be added to maintain pump oil levels. The
manufacturer recommends changing the oil and flushing the pump
periodically. There is no well-defined preventive maintenance
program for air samplers.

The mechanical timer associated with the "Giraffe" air sampler
is not calibrated or tested for accuracy. An error in the
collection time could lead to errors in determining airborne
concentrations,

- There is no definite recalibration frequency specified for the
air samplers in the "Operating Instruction." The instruction
states' "approximatelyonce a year."
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RP.8 FIXED ANDPORTABLEINSTRUMENTATION

PERFORMANCEOBJECTIVE: Personneldosimetryand radiologicalprotection
instrumentationused to obtain measurementsof radioactivityshould be
calibrated,used, and maintainedso that resultsare accuratelydetermined.

FINDINGS" o The calibrationand maintenanceof fixed and portable
instrumentationdoes not satisfy all parts of the ANSI Standard.
Exemptionrequests for some specificationswere submittedon April
17, 1989, and November 8, 1989. No responsesto the exemption
requestshave been issued. The followingare examples of specific
findingswhich do not satisfyANSI Standardsor good industry
practices:

- Dose rate instrumentsare not source checkedbefore each use as
recommendedby ANSI N323 (Sections4.73 and 4.6). Check source
devicesare on order for these instruments.

- Instrumentsare not labeledwith the responseto a given check
source immediatelyfollowingcalibrationas required by ANSI
N323 (Sections3 and 4.6) and this sourcemay not be used with
that instrumentas requiredby Section4.5(5) in the field.

- Efficiencychecks are conductedin the field rather than the +
20 percentresponseto the check source as requiredby ANSI N323
(Section4.6). There is also no limit specifiedfor determining
when the instrumentis out of calibration.

- The method of developingtransferinstrumentsdoes not satisfy
the + 2 percent reproducibilityrequirementof ANSI N323
(Sections5.1(I) and (2)) for the remmeter.

o Other miscellaneousfindingsassociatedwith instrumentation
Follow:

- Proceduresdo not addresstaggingout defectiveequipmentor
determiningthe impactof operatingwith out-of-calibration
equipmentupon discovery.

- The "Operating Instruction" for the "Giraffe" air samplers only
requires more oil to be added to maintain pump oil levels. The
manufacturer recommends changing the oil and flushing the pump
periodically. There is no well-defined preventive maintenance
program for air samplers.

-. The mechanical timer associated with the "Giraffe" air sampler
is not calibrated or tested for accuracy. An error in the
collection time could lead to errors in determining airborne
concentrations.

- There is no definite recalibration frequency specified for the
air samplers in the "Operating Instruction." The instruction
states' "approximately once a year."
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- The "OperatingInstruction"also does not requirecalibration
before first use.

- There were long overduecalibrationstickersattached to the air
samplersand rotometersstored in the InstrumentLaboratory.

- The date on the calibrationstickerwas erased and redatedon an
air samplerin the InstrumentLaboratory.

o See ConcernQV.4-Iand SectionsMA.2 and RP.9.

CONCERN: The calibrationand maintenancefor some of the fixed and portable
(RP.8-1) instrumentationdo not satisfyall requirementsin ANSI Standards
(H2/C2) and good industrypractices.
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RP.9 AIR MONITORING

PERFORMANCEOBJECTIVE: Air monitoringsystems throughselection,location,
calibration,and maintenanceshouldensure reliableestimatesof air activityfor
radiologicalcontrolpurposes.

FINDING: o The followingobservationswere noted on the air monitoring systems
for the internalexposurecontrolprogram:

- The maintenanceand calibrationprogram for some air sampling
and analysisdoes not satisfyANSI Standardsand good industry
practiceso (See ConcernRP.8-1.)

- The passiveair samplerand continuousair monitors (CAMs)do
not appear to be properlyplaced to ensure the collection of a
representativeworkplaceair sample. An air flow
characterizationstudywas provided for one facility,Bldg. 332.
The study indicatedthat airflowpatternswere unpredictableand
recommendedplacementof CAMs near t_;eroom exhaust. The study
only consideredthe placementof CAMs and not the passive air
sampler.

- The presentCAM placement(generallynear the room exhaust)
tends to emphasizegeneralair monitoringrather than
representativeworkplacemonitoring.

- No breathingzone air samplersare used in the radiation
environment. Breathingzone air samplerscan provide more
definitive informationon the airborneconcentrations
experiencedby an individualworker.

- There is no alpha or beta absorptionfactor used in the analysis
of swipe apd air sample filters.

- The CAMs are not set to alarm at less than 8 DAC-hoursof
exposureas requiredby DOE 5480.11. DOE is planning to modify
the standardto permitalarm setpointsto be adjustedhigher
based on known backgroundinterference.

CONCERN: The air monitoringsystemsmay not reliablyprovidethe information
(RP.9-1) needed for an effectiveinternaldose controlprogram.
(HI/Cl)
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" RP.lO RADIATIONHONITORING/CONTAHINATIONCONTROL

PERFORMANCEOBJECTIVE: The radiationmonitoringand contaminationcontrol
program should ensure worker protectionfrom radiationexposure.

FINDINGS" o Some of the general radiationpracticesdo not ensure control of
contamination. The following examples were noted:

- Three pairs of torn shoe covers were worn repeatedly in
Bldg. 251.

- Radioactive liquid standards were stored in glass on a high
shelf in the Analytical Laboratory, requiring the use of a stool
in order to remove them. The liquid was stored without
absorbent material.

- A can containing UO2 indicated a dose rate reading of i0 mrem/hr
as read by the GMinstrument. The reading was reverified with
an ion chamber to read 2.5 mrem/hr. There was no indication of
the dose rate on the can. The user also was not informed about
the dose rate.

- A hood in the Analytical Laboratory has a sink which drained to
the sanitary sewer system. Radioactive material was stored in
the hood.

-. Radioactive waste containers were not labeled with a radiation
sticker or expected dose rate.

- A radiation label was found in sanitary trash at Bldg. 175.

o See Concern 0A.5-3.

CONCERN" Somework practices in a radiation environment do not ensure proper
(RP.lO-I) radiation control.
(H2/C2)

FINDINGS: o The October i, 1986, instructionsabove the swipe counte_ indicate
that if the area wiped is significantlyless than 100 cm , the
swipe must be read with a swipe counter. The minimum detectable
activity (MDA)for the counter is approximately20 dpm assuming a
20 percentefficiency. The re_ease limit on smearablealpha
contaminationis 20 dpm/100cmL. Any reductionin tilearea smeared
would decrease the detectioncapabilityof the instrumentbelow the
release limit.

o There is no lower limit specifiedfor the efficiencyof the swipe
counter. The Swipe CountingManual indicatesan efficiencyof
"approximatelyi0 percent"for alpha. If the efficiencywere 10
percent,then the MDA would be 40 dpm.

o See Concern0A.5-3 and SectionPT.6.
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CONCERN: Swipe counting proceduresmay allow the releaseof equipmentabove
(RP.lO-2) the smearablereleaselimit specifiedin DOE 5480.11.
(Ht/Ct)
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RP.11 ALARAPROGRAM

PERFORMANCEOBJECTIVE: A formally structured, auditable program should be in
place with estimated milestones to ensure that exposures are maintained as low as
reasonably achievable (ALARA).

FINDINGS: o A member of the LLNL Safety Team was observed using a dolly
carrying a number of shipping canisters containing radioactive
materials to record data.

o An excessive distance was permitted for air transfer from the
shipping cask to the glovebox.

o The hands were in contact with the samples during the removal of
the sample containers from the plastic bags.

CONCERN: The ALARAprinciples were not incorporated during the handling and
(RP.II-I) processing of the samples.
(H2/C2)

iii-i48-



RP.]2 RECORDS

PERFORMANCEOBJECTIVE: Recordsrelatedto occupationalradiationexposure should
be maintained in a manner that permitseasy retrievability,allows trend
analysis,and aids in the protectionof an individualand controlof radiation
exposure.

FINDINGS: o Some occupationalradiationexposure recordssuch as logbooks,

exposure analyses,calibrationrecords,and computercodes are
maintainedin an unprotected,decentralizedfashlon

o There is no centralizedsystem or procedurefor ensuring that all
occupationalradiationexposurerecords are properlycollected,
stored,and retained.

o Portable survey instrumentcalibrationproceduresindicatethat the
records should be maintainedfor 5 years, then added to the history
file for the instrument.

o The IH InstrumentQA Manual states that unlessotherwisespecified
in writing, all recordsare to be kept for a period of not less
than 30 years.

CONCERN: Occupationalradiationexposurerecordsare not collected,stored,
(RP 12-i) and retained in accordancewith a uniformprocedureor system.

= (H3/C2)
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O. INDUSTRIALHYGIENE

This Appraisaladdresses all six PerformanceObjectivesin the IndustrialHygiene
area. The Appraisalof the industrialhygieneprogram included+reviewof program
documentation,technicalinformationexchange,and validationof perTormance.
Review of the industrialhygieneprogram documentationincludedLLNL policies,
procedures,and programdocumentationsuch as technicalmanuals. The adequacyof
technicaland technical/managementinformationexchangewas assessedby selective
review of consultantand internalreports,DOE-SANand LLNL self-assessment
appraisals,availabletechnicaldata such as chemicalexposuremonitoring
reports, and interdepartmentalcorrespondence. Interviewswith industrial
hygiene and safety personnel,medical staff, line management,researchand crafts
staff members; facilityorientationtours; audits of records;observationof an
emergencydrill; and specificworksite visitswere used to identifyand/or
validate LLNL performancein variousprogramareas. There is considerable
overlap in IndustrialHygiene (IH) and OccupationalSafety (OS) Programs;to
avoid redundancyin assessmentand reporting,the IH and OS sectionsof this
Appraisalshould be consideredan overallassessmentof the non_+adiological
personnelprotectionprograms at LLNL. Findingsand/or concerns noted in either
the OS or IH programare applicableto the overall LLNL PersonnelProtection
Program.

The 47 facilities inspectedwere selectedto permit observationof various
operationalactivities includinglaboratoryresearch,crafts shops and support
facilities,and unique appliedtechnology(e.g.,the High ExplosiveApplications
Facility). The facilitiesinspectedwere determinedto adequatelyrepresentthe
scope of operationsand potentialhazardsat LLNL. Facilitiesinspectedincluded
the followinglocations: Bldgs. 221, 222, 223, 224, 225, 277, 175, 331, 322,
329, 292, 197, 332, 151, 361, 365, 366, 432, 242, 865, 827, 826, 825, 852, 801,
851, 817, 873, 876, 875, 879, 874, 871, 899, 828, 806, 810, 805, and 191.

The main site industrialhygiene program is clearlyand appropriately
demonstratedto be a line managementresponsibility. The matrix management
system resulted in line accountabilityfor essentiallyevery operationalactivity
includingSite 300. Operationalactivitiesat Site 300 along with severalmain
site activitieswere in an "operationalstanddown"that precludedformal
operationaltask analysisfor some operationsduring the assessmentperiod.
Therefore,the Site 300 personnelp_'u_ectionprogramreview was integratedinto
the concurrentassessmentof industrialhygieneand occupationalsafety programs
at the main site. All findingsand concerns identifiedwere equallyapplicable
to Site 300 and the main site.

Several concerns identifiedduring the Appraisalwarrant implementationof
correctiveaction to enhance specificelementsof the inaJstrialhygieneprogram.
One of the more significantconcerns identifiedduring the Appraisal involvesthe
need for additionalspecializedtrainingfor the Health and Safety Technicians.
This concern has been identifiedby LLNl.and a correctiveaction plan has been
developedalong with a new trainingprogram. Another significantconcern relates
to the need for a sitewidehealth hazar_ evaluationand control program.
Finally,a concernwas noted regardingcompliancewith all the stated provisions
of the Hazard CommunicationStandard,29 CFR 1910.1200.

The major causal factorsof the currentdeficienciescan be summarizedin three
general categoriesas follows:
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o Lack of effectiveindependentoversightof programhealth and safety-
relatedactivities,

o Lack of consistencybetweenprogramdivisionsfor health and safety
implementation,aIld

o Lack of early and mandatoryinvolvementof technicalhealth and safety
personnelin operational/researchactivities.

In summary, line managementappropriatelyassumesaccountabilityfor industrial
hygieneresponsibilities. The LLNL industrialhygieneprogram is staffedby
technicallyqualifiedsupportpersonnelwho have been effective in developingand
implementingprogramswithin the limitationsof availableresources. Moreover,
there is no evidenceof acute or chronicdisease in the LLNL populationdue to
exposure._to chemicalor physicalagents in excess of that observed in similar
operationselsewhere. The industriaZhygieneprogramhas been effective in
ensuringemployeesare provideda generallysafe and healthful;._orkplace.
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IH.] ORGANIZATIONANDADHINISTRATION

PERFORMANCEOBJECTIVE: Site and facilityorganizationand administrationshould
ensure effective implementationand controlof the industrialhygiene program.

FINDINGS: o The IndustrialHygiene (IH) technicalstaff requirementis
currentlyestimatedby LLNL to require approximately15 FTE
positions. Currently,3 of the 15 FTE positionsare vacant and 2
additionalstaff member has accepted an intradivisiontransfer to
anotherorganization,resultingin 5 of 15 FTE vacanciesin the IH
organization.

o Plans are being made to fill the open positionsin the Industrial
Hygieneorganizations_s soon as possible. The availabilityof
professionalindustrialhygienesupport is important,considering
the technicaland training responsibilitiesassigned to the staff
industrialhygienist.

CONCERN: Industrialhygiene professionalsupportto _he Health arldSafety
(IH.I-]) Teams has not been sufficientto ensure effectiveidentification
(H2/C2) and controlof potentialhealth hazardsin the workplace.

FINDINGS: o Implementationof IH programelements,such as routinepersonal
employee monitoring,is commonlydelegatedto facilityHealth and
Safety Technicians(HSTs). The HSTs are similarlyrelied upon to
supportother health and safety programelements. Specialized
training providedto the HSTs has not been sufficientto ensure a
consistentand effectiveHealth and Safety Protectionprogram
throughoutthe facility. Revisionsto the HST training program
have been developedand are expectedto be fully implementedby the
end of FY 90.

o Twenty percentof the HSTs have not completedthe advanced Health
and Safety Trainingcourse. In addition,necessary retrainingof
the majority of the technicianshas yet to be completed to ensure
effective implementationof the industrialhygieneprogram.

CONCERN: A significantnumber of Health and Safety Technicianshave not been
(IH.I-2) provided sufficientindustrialhygienetrainingto ensure
(H2/C2) consistentimplementationof the industrialhygiene program.

FINDINGS: o There is evidenceof insufficientearly and/or mandatory
involvementof technicalhealth and safety personnel in routine
operational/researchactivities. The followingexamples illustrate
typicalactivitiesobserved that reflecta lack of direc_ technical
health and safetyreview and/or participation:

- A bank of compressedair cylindershad been placed in use as
breathingair without assurancethat the air met Grade "D"
criteria as requiredfor breathingpurposes.
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- An exhaustventilationhood was being constructedin the
welding shop for which there had been no disciplinedreview;
the hood did not meet AmericanConferenceof Governmental
IndustrialHygienists(ACGIH)VentilationManual requirements
(DOE-prescribedstandard).

- Environmentalassessmentpersonnelrespondingto hazardous
material incidentsdo not have the training requiredby OSHA
(29 CFR 1910o120).

- Industrialhygienepersonnelmonitoring,in the machine shop of
Bldg. 151, was not completedas recommendedby good practice
guidelinesand prescribedby DOE 5480.10. The assigned
techniciandid not providenecessarycalibrationof the
sampling train during the course of a 4-week-longworkplace
evaluation.

o LLNL has publishedexcellentreferencedocumentssuch as the Health
and Safety Manual and its associatedSupplements;however,these
documentsrequireknowledgeableapplicationguidanceby technical
health and safety personnelto assure compliancewith their intent.

CONCERN: Health and Safety Techniciansare not sufficientlyinvolved in
(IH.I-3) routineoperationalresearchactivitiesto minimize potential
(H2/CI) hazardsor monitor the effectivenessof controls.

FINDINGS: o LLNL has clearly and appropriatelyassigned health and safety
program implementationas a line management responsibility. The
LLNL matrix management system inherentlyresults in two lines of
managementaccountability;specifically,the Program (e.g., funding
organization)and ProgramSupport (e.g., LLNl work force)
managementlines. Since ea,ch "Project"at LLNL has an essentially
unique matrix organizationalmakeup, each "Project"has unique line
managementstructures.

o LLNL personnelroutinelyperformwork in multiple facilitiesand
on/for variousprograms;it is common for some work to be performed
in _.,_ a manner on a daily basis.

o The LLNL IH program resourcesare a componentof the Hazards
Control Divisionand serve LLNL organizationalunits as technical
consultants. IH is a componentof the LLNL Safety Teams which
serve as the principalcoordinatingunit for technicalhealth and
safety support servicesto variousfacilities. LLNL "programs"or
"projects"may be servedby multiple Safety Teams if several
facilitiesare involved. The IH personnel,like all members of the
Safety Teams, supportbut do not direct implementationof health
and safety programson an operationalbasis.
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o Observationsduring the assessmentperiod indicatedsignificant
differencesin the implementationof specifichealth and safety
programelementson a project-by-projectand facility-by-facility
basis. Examples include:

- Implementationof the HazardCommunicationProgram (e.g.,
practicesregardinguse of facility/roomposters for hazard
inventory/identification;location,source,and completenessof
MaterialsSafety Data Sheets (MSDSs)for chemical inventories;
level of employee awarenessof potentialchemical hazards).
The LLNL constructionsafetyprogramhad not included
implementationof the hazardcommunicationrequirementsof 29
CFR 1910.1200,although it is an OSHA-prescribedconstruction
industrystandard.

- Implementationof the RespiratoryProtection Programfor
employeesassigned to the Laser Programutilizes relatively
stringentoperationalcontrolsand well-definedlines of
communicationand approvalprocedures. In contrast,the
HazardousWaste Managementoperationutilized relatively
ineffectiveprogramcontrols,accountability,or approvalsfor
personnelusage.

o Within the HazardsControl Division,severalpermit systemshave
been implementedto assist in the implementationof hazard controls
at LLNL. These include,but are not limitedto, permits for
confined space entries (e.g.,potentialoxygen for deficiency
and/or toxic gas exposure)and high fire risks (e.g.,welding, open
burning,use of flammablegases). The permit for high fire risks
is called a "HazardousWork Permit,"but is limitedonly to fire
risks; there is no coordinationof this genericallytitled permit
to other significantpotentialhazards.

o See Concern0A.5-3.

C{W_CERN: LLNL does not have controlsor effectiveprocedures in place
(IH.1-4) to facilitateconsistent interpretationand implementation
(H2/C2) of the industrialhygiene programacrossorganizationalunits.
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IH.2 PROCEDURESANDDOCUMENTATION

PERFORMANCEOBJECTIVE: Proceduresand documentationshould provide appropriate
direction,record generation,and supportfor the industrialhygiene program.

FINDINGS: o A sitewide ALARA policy for nonradiologicalhealth hazards has been
developed and implementedby LLNL.

o The main site health and safety policies are delineated in the
Health and Safety Manual. Facil!ty Safety Procedures (FSPs) or
Operational Safety Procedures (OSPs) are prepared for specialized
activities or operations which have potentially significant health
hazards. LLNL has not developed OSPsas required for some
potentially hazardous operations. For example, in Bldg. 222,
Room 1117, methylene dianiline, a suspected carcinogen, was stored
without an OSPor evaluation in place.

o Industrial hygiene sampling equipment and air cleaning devices are
maintained according to manufacturer specifications and accepted
operational guidelines. Contrary to DOE5480.10, documentation of
calibration and maintenance procedures has not been provided for
industrial hygiene equipment used throughout the main site.

o See Sections FR.3 and OA.5.

CONCERN: LLNL has not consistentlyimplementedoperationalsafety procedures
(IH.2-1) to ensure that potentialemployeeexposuresto chemical and
(H2/CI) physical agents are maintainedat levelsconsistentwith the ALARA

goals for the main site or with DOE 5480.10.
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IHo3 MANAGEMENTOF HEALTHCONCERNS

P,£RFO_CE OBJECTIVE: Chemical,biological,physical,and/or other
environmentalstressesarising in the work place should be identified,evaluated,
and controlled.

FINDINGS: o Many workplaceoperationalactivitieshave formallycompleted
thoroughand comprehensivehealth hazard inventories, However,
contrary to the requirements of DOE5480.10, some health hazard
inventories have not been prepared for main site operations which
may involve potential employee exposure to physical, chemical, and
biological agents.

o The main site industrial hygiene staff and Health and Safety
Technicians have assigned responsibilities for characterizing the
extent of the health hazard using appropriate professional judgment
and analytical sampling methods.

o A total of about 19,000 samples a year are analyzed by the
Industrial Hygiene analytical laboratory. Most of the analytical
work is completed in support of the R-Program employee surveillance
program (10,000 samples). Analysis of beryllium swipes and area
samples (5,000 samples) is also a high priority of the analytical
laboratory. The remaining samples are analyzed in support of the
ongoing industrial hygiene program or the environmental monitoring
and surveillance program.

o Several operations at the main site involving the use of
potentially hazardous chemical or physical agents were not
monitored to establish baseline exposure levels or validate the
operational effectiveness of engineering controls. Areas to be
evaluated include, but are not limited to, the following
operations:

- Salt leaching operation using Butyl alcohol in Bldg. 222, Room
1015,

- Silver soldering operations located in the basement of
Bldg. 151, and

- Generation of an electromagnetic field near a test station
located in Bldg. 131, Room1432.

o Employees who are in the personnel monitoring program are notified
through the line supervisor. Exposures in excess of the allowable
OSHAstandards are directly forwarded to the Medical Department for
inclusion into the individuals medical record.
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o Contraryto DOE 5480.10, industrialhealth hazard evaluationsand
exposuredata are not readilyaccessibleto the Occupational
MedicalDepartment,with the exceptionof the R-Program. LLNL is
currentlydevelopinga data managementsystem to enhancethe
exchangeof informationand providea basis for necessarytrending
work of industrialhygienerecords.

o See Sections EP.7 and OP.I.

CONCERN- LLNL has not implementeda uniformhealth hazard evaluation,
(IH.3-1) control,and tracking programfor potentialsitewidehealth
(H2/CI) hazards.

FINDINGS: o The HazardsControlDepartmentinitiateda sitewide study
evaluatingthe use of differenttypes of personal protective
controldevices (i.e.,respirators,gloves, laboratorycoats,
coveralls,etc.), specifiedfor sitewideprotectioninvolving
potentiallytoxic chemicaloperations.

o Several potentialareas of concerninvolvingthe use of protective
clothingwere identifiedduring the Appraisal. Examples include,
but are not limitedto, the following:

- Shop coats and shoe coveringsin the beryllium (Be) operations
of Bldg. 321, and

- Protectivegloves recommendedfor use in solventoperations in
Bldg. 222, Room 1024.

o The draft DOE 5480.10 addressesspecificrequirementsfor the use
of protectiveclothingfor Be operations.

CONCERN: Operationsat LLNL involvingpotentialexposure to toxic agents and
(IH.3-2) chemical carcinogens[i.e.,metals (Be), solvents,and amine-based
(H2/C2) curing agents]are not evaluatedin light of current personal

protectiveequipmentguidelines.
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]H.4 SURVEILLANCEOF HEALTHCONCERNS

PERFORMANCEOBJECTIVE: Appropriate surveillance of activities should be
conducted to measure industrial hygiene performance and ensure the continued
effectiveness of controls.

FINDINGS: o Exhaust ventilation systems are surveyed on a scheduled basis. The
frequency for the evaluations is scheduled based on the assigned
hazard potential rating; i.e., high hazard exhaust ventilation
systems are evaluated quarterly, and monthly smoke tests; low
hazard exhaust ventilation hoods are evaluated yearly, and monthly
smoke tests. Acceptance labels are generally posted on the front
of the exhaust ventilation system,

o Several chemical fume hoods evaluated during the Appraisal are
equipped with visual indicators of operational performance. Visual
indicators are used on several new hood installations and
laboratory fume hoods which require the use of chemical
carcinogens. Implementation of a consistent program for the use of
the visual indicators was not evident in operations reviewed during
the Appraisal.

CONCERN: The main site has not developed criteria for continuous
(IH.4-I) performance-based indicators for high hazard exhaust ventilation
(H2/C2) systems.
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, IH.5 COMPLIANCEWITH OCCUPATIONALHEALTHSTANDARDS

PERFORMANCEOBJECTIVE: Site/facilityoperationscomply with DOE-prescribed
standardsfor the evaluationand controlof occupationalhealth standards.

FINDINGS: o LLNL asbestosabatementproceduresrequirethe use of ongoing
controls to ensure that exposuresare maintainedbelow both the
recommendedOSHA compliancelevel and the internalALARA goal for
the facility, lhere was one instanceobservedwhere vinyl asbestos
floor tile was removedcontraryto the internalLLNL asbestos
abatementprocedures. Vinyl asbestostile was removed in Bldg.
331, Room 135, withoutuse of appropriatecontrols or recommended
asbestos disposalpractices. (Tile being removedwas subject to
specific radiologicalwaste disposalprocedures,)

o A quantity of vinyl asbestostile was found in a main site
dumpster. The tile had been disposed of in the dumpster without
the use of approvedcontainmentprescribedin the LLNL asbestos
abatementprocedure. There was no indicationregardingthe origin
of the tile.

o LLNL is conductinga field study to evaluatethe significanceof
potentialexposureto asbestos-containingmaterialsused during
maintenanceperformedon vinyl asbestostile floor surfaces. No
exposure informationwas availablefor employeeswho were involved
in thetwo incidentsreferencedabove.

CONCERN: The LLNL implementationof a comprehensiveasbestoscontrol program
(IH.5-1) is not consistentwith internalLLNL guidelinesand requirementsof
(H2/C2) the ALARA program.

FINDINGS: o Documentationand technicalaspectsof the respiratorprotection
program are appraisedannuallyby internaland external experts
consistentwith the provisionsof the prescribedDOE Standard,ANSI
Z88.2. However, the Appraisalprogramdoes not includean in.-
depth evaluation of the usage and workplace practices of
respirators used throughout the main site.

o Several respirator program deficiencies were observed during the
review. Specific examples are listed below:

- Three respirators were found in a storage cabinet in Bldg. 331.
The timely return of respirators is not consistent with LLNL
operational respiratory protection procedures.

- A box of 3M 8710 respirators was observed on a bench top
located t,ear dust-producing operations in the high-bay area of
Bldg. 131. There was no indication of the assigned
responsibility for approval for use of the respirators as
required by the prescribed standard ANSl Z88.2.

111-159



- A respiratorstoragearea in Bldg. 611 was not controlledas
recommendedin the internalrespiratoryprotectionguidelines.

o A programhas been initiatedto review workplaceimplementationof

the LLNL respiratoryprotectionprogram. Comprehensivereviews of
the respiratoryprogramhave been completedin Bldgs. 332, 175, and
177. Plans have been made to completethe comprehensivereview of
the respiratorprogramfor the remainderof the main site by the
end of FY 91.

o See SectionRP.6.

CONCERN: LLNL has not completeda sitewidereview of respiratorusage, as
(IH.5-2) recommendedin the prescribedDOE standard,ANSI Z88.2.
(H2/C2)
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lH.5 PERSONNEL'COI_UNTCATTONPROGRAM

PERFORMANCEOBJECTIVE: Site/facilitypersonnelshould beadequately informedof
chemical and biologicalstressesthat may be encounteredin their work
environment.

FINDINGS: o LLNL has not implementedan effectiveprogram for the receiptand
distributionof MaterialsSafetyData Sheets (MSDSs)at LLNL.
Accessibilityand availabilityof MSDS in selectedareas was not
consistentthroughoutLLNL. An exampleof the need for an
effectivereceiptand distributionprogramwas observed in HEAF
(Bldg. 191). Near machine shop 1140, a table referencelibrary
containedover 15 volumesof MSDSs; few of which reflected
materialsactuallyin the shop. The first two trade name products
(Kool Mist and Mobil 350) picked up in the work area did not have
MSDSs available. These materialsare common machine
cutting/coolingOils and are in daily use.

o Inventorycontrol is also essentialto effectivechemical hazard
management. For example, LLNL has a dating and shelf lifepolicy
for peroxidizablematerials (suchmaterialspotentiallyform
unstablechemicalcompounds);however,an undatedbottle of
tetrahydrofuranwas observed in Bldg. 827-C. The bottle had
exceededLLNL-prescribedshelf lives for both opened (shorterlife)
and unopenedcontainers, lt was unsafeto test the cap to
determine if the bottle had previouslybeen opened.

o The inventoryof chemicalsand chemicalcompounds subjectto some
regulatoryidentificationand managementrequirementsat LLNL is in
the thousands. In additionto OSHA standardsfor employee hazard
communication,EPA standards(e.g.,SARA Title III) require very
specific "communityright to know" reporting.

o LLNL has assembleda "task force"to identifyneeds and recommend
chemical inventoryand informationmanagementaction plans; a draft
document has been prepared and is waitingmanagement review. LLNL
has been aware of general chemicalinventorymanagement information
needs, and promulgatingstandards,since the early 1980s.

o A significantnumber of chemicalcontainerswere not labeledas to
contentor did not have appropriatehazardwarning information. In
Bldgs. 241, 231, and 321, for example,berylliumoperationsarld
containersused a label stating"ContainsBeryllium." However, the
LLNL Health and Safety Manual Supplement21.10 for beryllium
recommendsthe use of a label to warn of the long-termhealth
effects associatedwith berylliumexposure,particularlythe
potentialfor respiratoryeffects.

o Several differenttypes of labelswere used to identifyhazardous
chemicals in the workplace.
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o A number of employeesintervieweddid not have a specificknowledge/
of health hazardsor measures to protectthemselvesfrom chemicals
they used routinely,

CONCERN: LLNL has not fully implementedall elementsof the OSHA Hazard
(IH.6-1) CommunicationStandard,29 CFR 1910.1200,particularlythose
(H2/C2) aspects of the Standardrelated to availabilityof MaterialsSafety

Data Sheet (MSDS) labelingrequirements,and maintenanceof chemical
inventory,
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P. OCCUPATIONALSAFETY

The OccupationalSafety portion of this Appraisaladdressedall six Performance
Objectives for the OccupationalSafety area. The informationdevelopedduriiig
the course of the Appraisalresultedfrom personalobservations,reviewsof
existingdocumentation,and interviewsof staff and operatingpersonnel. Input
from the associatedOSHA Appraisalprovidedadditionalinsightinto the state of
safety programs at LLNL.

During the Appraisal,walkthroughinspectionswere conductedin Bldgs. 125, 161,
162, 171, 175, 177, 179, 191, 197, 214, 232, 292, 310, 312, 321, 322, 326, 327,
329, 332, 335, 411, 418, 490, 511, 516, 520, 611, 624, 801, 805, 806, 810, 817,

82_ 826, 827 828 851, 852, 863, 871, 873, 874, 875, 876, 879, 899, 4177, and
42uv. Facilitiesinspectedincludedmaintenanceareas, laboratoryareas, program
areas, and administrativeareas. Documentationreviewed includedlaboratory
manuals, FacilityOperating Procedures,OperationalSafety Procedures,technical
reports, and LLNL self-assessmentappraisalsin additionto LLNL correspondence.
Interviewsconductedinvolvedboth technicalpersonnelfrom the safety-related
disciplinesand representativesfrom the facilitiesand relatedprograms.

One of the AppraisalTeam's findings in Organizationand Administrationrelates
'tothe conceptof independentoversightfor health and safety-relatedactivities.
The current LLNL Safety Team conceptdid not providethe necessarylevel of
independentoversight. A second concernaddressederrors in the data going 'into
the OSHA Log 200 form. There are insufficientcontrolsto assure that the data
going into the report are correct_

In the PerformanceObjectiveof proceduresand documentation,the LLNL system
consistingof the Health and Safety Manual,Supplements,FacilityOperating
Procedures,and OperationalSafety Procedureswas found to be very appropriate.
Several situationswere observed,however,where the system had not been fully
implemented. One situationinvolvedthe lack of documentedproceduresin the
vehicle maintenancearea.

In examiningLLNL proceduresand practicesfor surveillanceof safety concerns,
it was observedthat the documentedconstructionsafetyprogramwas ineffective.
This determinationwas based on the observationof significantnumbers of OSHA-
related inconsistenciesat nearly every constructionsite visited. Because of
the numbersand types of inconsistenciesobserved,this situationwas determined
to representa Category II concern.

The majority of findings and concernsdevelopedduring the portionof tne
Appraisalrelatedto Compliancewith OccupationalSafety Standards. The findings
and resultingconcerns representthose situationswhich were characteristicof
the state of the safety programat the time of the Appraisal. With one
exception,all the concerns relate to industrialhazardscommon to industry. The
one exceptionwas in how the OSHA requirementsfor hoists relate to the glovebox
activities in Bldg. 332. Although OSHA requirementsin 29 CFR 1910 apply to all
industry,includingLLNL, the issuesassociatedwith operating,Inspecting,and
maintaininghoists inside plutoniumgloveboxespresent unique challengeswhich
will have to be addressed.
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Even though a number of concernswere documentedduring the course of this
Appraisal,LLNL still has a good overall safetyperformancerecord in comparison
to both general industryand other DOE laboratories. LLNL has successfully
demonstratedthat it can maintain an accident,injury,and illnessrate below
what general industryis able to achieve. Whereverpossible,safety deficiencies
_bserved by the AppraisalTeam were correctedimmediatelyby LLNL management.

LLNL management recognizesits responsibilityto support and maintain an
occupationalsafety programto ensure its employeesa safe and healthful
workplace.
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OS.I ORGANIZATIONANDADMINISTRATION

PERFORMANCEOBJECTIVE: Site and facilityorganizationand administrationshould
ensure effective implementationand control of the occupationalsafety program.

FINDINGS: o Facilitytours demonstrateda lack of consistencybetween program
divisions/facilitiesfor health and safety program implementation.
(See Concern IH.Z-2.)

o LLNL recentlyretainedthe servicesof a copsultingengineering
firm to conduct similarcompliance-typeinspectionsof LLNL
facilities. This program has been effective insignificantly
reducingOSHA complianceitems; however,the inspectionsare
limited _o facilitiesand eqqipmentand do not includehealth and
safety programmaticelements (e.g.,hoistingand rigging,
respiratoryprotection,record keeping,hazard communication)
assessmentsor Appraisals. The inspectionsare generallylimited
to OSHA standardsand do not addresscompliancewith other DOE-
prescribedstandards.

o In high and moderate hazard facilities,annual facility inspections
are conductedby the same LLNL SafetyTeam members that providethe
technicalsupportserviceson a regularduty assignmentbasis. Low
hazard facilitiesare similarlyinspectedbut on a much less
frequentschedule. There are no other Appraisals/inspectionsof
the facilitiesby technicalhealth andsafety personnelemployedby
LLNL.

o See ConcernsOA.2-1 and QV.I-I.

CONCERN: LLNL has not implementedan effectiveindependentoversight
(0S.I-I) program for health and safety-relatedactivities.
(H2/C2)

FINDING: o The LLNL OSHA Log 200, the basic sourcedocument maintainedfor
recordingoccupationallyrelatedinjuriesand illnesses,is
maintainedby the IndustrialSafety componentof the Hazards
ControlDivision. lhis document includesrequirementsfor
recordinginjuryor illnessseverityby days of lost or restricted
work activity. Entriesinto the log were incorrectlycoded in 0.2
percentof the entries. Consequently,some erroneousdata have
been forwardedto DOE/DOL. Informalsystemsfor verifyingaccuracy
do exist and errors are usuallycaught in review of statistical
sun_ary reports;however, this does not meet the intent of DOE
directives,OSHA standards,or acceptedmanagementpractices.

CONCERN: LLNL _Jministrativeproceduresfor recordingoccupationally
(0S.I-2) related illnessesdo not ensure that all data reported to
(H3/C]) DOE/DOL are correct.
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OS.Z PROCEDURESANDDOCUMENTATION

PERFORMANCEOBJECTIVE: Procedures and documentation should provide appropriate
direction,record generation,and supportfor the occupationalsafety program.

FINDINGS: o The LLNL Health and SafetyManual, requiresioperationalsafety
procedures (OSPs)to be prepared for operation,sinvolvingspecified
hazards. However,implementationof this requirementhas been
inconsistent:

- There were no OSPs for inflatingsingle and multi-piecerimmed
wheels as requiredby 2g CFR 1910.177.

- There were no OSPs for ensuringwheel componentacceptabilityas
required by 29 CFR 1910.177.

- Asbestos-relatedmaintenanceand constructionwork was being
performedwithout an OSP.

o See Concern0A.5-3.

CONCERN: Some hazardousactivitiesare performedwithoutwritten
(OS.2-]) OperationalSafety Procedureseven though these are required
(H2/CI) by LLNL and/or mandatoryrequirements.
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0S.4 SURVEILLANCEOF SAFETYCONCERNS

PERFORMANCEOBJECTIVE: Appropriatesurveillanceof activitiesshouldbe
conductedto measure safety performanceand ensure the continuedeffectivenessof
controls.

FINDINGS: o Constructionpersonnelwere observedworking repeatedlyunder
multiplestructuralmemberswhich were suspendedby a crane.
Constructionpersonnelwere observedworking intermittentlyunder
suspendedloads at two other constructionsites.

o Constructionescort personnelwere observed on two occasionsduring
the Appraisalworking insideconstructionareas withouthead
protectionas required by 29 CFR 1926.100.

o Improperstorageof flammableswas a common noncomplianceitem at
constructionsites.

o Fire protectionpracticesat several constructionsites were not in
conformancewith 29 CFR 1926.150and 29 CFR 1926.151.

o The LLNL constructionsafetyprogramdoes not addresswritten
hazard communicationprogramrequirementsin accordancewith 29 CFR
1926.59.

o Constructionpersonnelwere observedworking withoutthe benefitof
eitherground fault circuit interrupters(GFCIs)or an assured
groundingconductorprogramas requiredby 29 CFR 1926.404.

o Contractualagreementswith constructioncompaniescontain clauses
requiringcontractorsto adhereto industry safety regulations.
However,there is no documentedprocedurefor penalizing
contractorsfor failureto comply.

o LLNL has only one safety engineerassignedto approximately
$140 million in constructionprojects.

CONCERN: Plant Engineeringcontrolsover constructionactivitiesare not
(0S.4-I) effectivein ensuring that constructionwork conforms to OSHA
(HI/Ct) requirementsin 29 CFR 1926.
CAT. II
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OS.5 COMPLIANCEWITH OCCUPATIONALSAFETYSTANDARDS

PERFORH_M_CEOBJECTIVE: Work places should be free of uncontrolled physical
safety concerns and be in compliance with DOE-prescribed occupational safety
standards.

FINDINGS: o Portable ladders at the site were not maintained in accordance with
29 CFR1910.25. Deficiencies noted included:

- Missing or damagedsafety feet,

- Loose hardware and fittings,

- Splinters,and

- Decay and severeweathering.

o Currentwork practicesinvolvingthe use of the lock and tag
proceduresdid not conformto the requirementsof 29 CFR 1910 or
the LLNL Health and Safety Manual. Deficienciesnoted included:

- Failureto adequatelysecuretags in accordancewith 29 CFR
1910,

- Unreadable"Danger"or "Caution"wording due to fading,and

- Inappropriateuse of both "Caution"and "Danger"tags.

o Electricalinstallationsand modificationsreceived insufficient
review to ensure that they would conformto the NationalElectrical
Code and to 29 CFR 1910. Deficienciesnoted included:

- Standardoutlets were frequentlyused in locationsnear sinks
where GFCIs were required and some GFCIs were found to be
nonfunctional.

- Nonhardenedwiring was frequentlyused in permanentinstallation
of experimentaland buildingequipment.

- Rigid electricalconduitwas frequentlyused to supportcable
installationsin older buildingssuch as Bldg. 511. This
practice is contrary to the National ElectricalCode.

- Temporarywiring was observedto have been used where permanent
wiringwas required by the National ElectricalCode.

o Fire extinguishersare not being visually inspectedin accordance
with OSHA requirements. Deficienciesnoted included:

- A number of fire extinguisherswere observed during the
Appraisalas not being mounted,not having signage, and/or being
blocked.

- LLNL SafetyTeam action plans were observed to requirevisual
: inspectionof fire extinguisherssemiannually.
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- Fire extinguishers were visually inspected semiannually in some
areas rather than monthly as required by 29 CFR 1910.157.

o LLNL controls covering portable power tools and extension cords
were not effective in ensuring that power cords and extension cords
were in good condition. Deficiencies noted included:

- Many shop-made cords with multiple outlets were present, both in
operating/maintenance areas and at construction sites.

A significant number of flexible power cords from tools and
equipment, and extension cords were found to be cut or frayed
through to the conductors.

o Hoists in Bldg. 332 did not conform to documented requirements for
inspection and certification. Deficiencies noted included:

- Hoisting devices in Bldg. 332 were not receiving documented
monthly inspectiopsas requiredby 29 CFR 1910.179.

- There was not yet a documentedprogramfor inspectionand
preventivemaintenanceof poweredplatforms,and hoistingand
rigging devicesin Bldg. 332.

CONCERN" The LLNL practicesfor ladder inspections,electricalinstallation
(0S.5-I) and modifications,fire extinguisherinspections,portable power
(H]/Cl) tool and cord inspections,and hoist inspectionshave not been

effective in meeting DOE-prescribedoccupationalsafety standards.
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Q. FIRE PROTECTION

This Appraisal concentrated on all seven Performance Objectives in the Fire
Protection area. Buildings visited at the main site include Bldgs. 111, 113,
114, 115, 116,,1!7, !31, 191 (HEAF),194, 221, 222, 223, 224, 227, 231, 233, 251,
281, 292, 321, _!J'3ii/323,324, 331, 332, 334, 412, 419, 436, 490, 492, 511, 513,
514, 520, 612_;_,ii!4_/620,and severaltents and trailers. Buildingsvisited at
Site 300 durin_ th;IsAppraisal includedBldgs. 801, 817, 865, 870, 871, 872, 873,
874, and 875. The Appraisal includedinterviewswith tne Fire Protection
EngineeringGroup in Hazards ControlHealthand Safety Division,Hazards Control
Fire Safety Division,Plant Maintenanceand OperationsDivision,and facility
managers. A review of the associatedDOE and nationallyrecognized'Fire
protectionstandardswas also conductedduring the Appraisal.

The fire protectionprogram at LLNL could be substantiallyimproved. There is no
apparentmanagementstructurewhich directlyencompassesand is accountablefor
the entire fire protectionarea. Severaldifferentgroups at LLNL are involved
with the fire protectionconcerns,but there is no one group or persons to
oversee these groups to assure that all the fire protectionand associated life
safety concerns are addressedconsistentlyand effectively. Under the present
situation,one group can adverselyaffect the other groups without realizingthis
is happening•

The Fire ProtectionEngineeringGroup in HazardsControlHealth and Safety
Division is charteredwith an oversightfunction for assuringadequate fire
protectionis designed and installed. The effortsof this group are directed by
the OperationalSafety Division LLNL SafetyTeam Leader. A possibleconflict of
interest arises in this situationbecausemost of the fundingfor the group and
associatedLLNL Safety Teams comes from the organizationsfor which they provide
the oversight•

LLNL Hazards ControlFire Safety Divisionmaintainsa three-person,full-time,
paid Fire Departmentat Site 300• The training and equipmentfor the Site 300
department appear to be in basic compliancewith the requirementsof the National
Fire ProtectionAssociation (NFPA). However,the department is consideredto be
inadequatelystaffedfor emergencyresponsesituationsinvolvinginterior
structuralfire fighting• This conclusionis based on the DOE interpretationof
NFPA-1500,A-6.2.1,which requiresfive people to be availableto fight an
interiorstructuralfire. Presentlythe crew must stage outsidet.hestructure,
and not enter until backup personnelarrive• An exemptionto thi,',rule was

• '_' ';_equested lt takes approximately15 to 20 minutes bE.fo_ea full crew is
availableat Site 300 (main area) and another10 to 15 minutes for the crew to
reach the remote areas of Site 300.

NFPA and OccupationalSafety and HealthAdministration(OSHA)requirementsare
not being met in severalareas at HEAF (Bldg.191) and Site 300. The primary
areas of concern are the unapprovedfire alarm system and the associatedemployee
notificationsystem.

Automatic notificationof the buildingsoccupants is required in various areas at
these facilitiesand at presentdoes not occur. In addition,the existing
notificationsystemdoes not meet the requirementsof NFPA for voice notification
or evacuationsystems. Presentlythe fire alarm system is being upgraded using
components that ar_.not listed or approvedfor fire alarm sp.rviceby a nationally
recognizedtesting laboratory.
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The effect of incorporatingnonlistedor unapprovedcomponents is unclear,with
the exceptionthat it jeopardizesthe system'sreliabilityand createspotential
interfaceproblemswhen connecting it with other equipmentfrom different
manufacturers. Planning is also underwayto update the fire alarm
notification/evacuationsystem,based on the resultsof a recentlycompleted
six-monthtrial study in three existing facilities.
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FP.] ORGANIZATIONAND ADMINISTRATION

PERFORMANCEOBJECTIVE: Fire Protectionorganizationand administrationshould
ensure the effectiveimplementationand controlof fire protectionequipmentand
activities.

FINDINGS: o The fire protectionprogram is dividedamong three main groups,who
do not interacton a regularbasis:

- Th_ Fire ProtectionEngineeringGroup of Hazards ControlHealth
and Safety Divisionhas limitedoversightresponsibilities,
conductsdesign reviews, issuesdesign guidance, and inspects
facilities,asdirected by the OperationalSafety Division LLNL
Safety Team Leaders, for compliancewith applicablecodes.

- HazardsControl Fire Safety Division(Fire Department)conducts
quarterlyinspectionsof all facilities,issues HazardousWork
Permits,handles all fire protectionimpairments,conductsthe
annual fire extinguisherinspectionand servicing,and responds
to all plant emergencysituationsother than security.

- The Plant Maintenanceand OperationsDivision is responsiblefor
the maintenanceand testingof the fire alarm systems,water
supply systems,sprinklersystems,and voice paging/evacuation
systems.

o There is no reviewof the fire protectionmaintenanceprogram
recordsor the proceduresused by the Plant Maintenanceand
OperationsDivisionby the Fire ProtectionEngineeringGroup or the
Fire SafetyDivision.

o No organizationalelement exists to meld the different
organizationsinvolvedin the design,testing, and maintenanceof
fire systems into a cohesivegroup. Resultsand findingsof the
differentorganizationsinvolvedin fire protectionare not routed
to 'theother groups on a regularbasis, nor is any one group
lookingat the entire pictureto ensure that the requirementsare
met.

o To meet the bimonthlyalarm testingrequirement,the Fire Safety
Divisiondoes quarterlytesting,and the Plant Maintenanceand
OperationsDivisiondoes semiannualtesting. The two groups do not
share the feedbackwith each other.

o Deficienciesnoted during the Fire Safety Division's inspections
have not been recordedand trackedon the Hazards Control
Departmentcomputertracking system,"HIRAC."

o See SectionFR.2.
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CONCERN: Becausethe fire protectionprogramis dividedamong three
(FP.I-I) separategroups, a unifiedfire protectionprogramdoes not exist
(H2/CI) at the main site or Site 300 to meet the requirementsof DOE 5480.7

and industrystandardpractices.
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FP.2 LIFE PROTECTION

PERFORMANCEOBJECTIVE: All facilitieson site shouldprovide adequate life
safety provisionsagainstthe effectsof fire.

FINDINGS: o Life safety featuresare not completelyaddressedin the entire
LLNL complex:

- Open stairwellswere found in Bldgs' 873 and 874 at Site 300 and
in Bldg. 114 at tilemain site.

- An air compressoris installedover an open gratingleading
directly into the exit stairwellirlBldg. 865 at Site 300.

- Doors leading onto the exit access corridorsare not equipped
with automaticclosuresor are blocked open in violationof the
Life Safety Code and the UniformBuildingCode.

The fire alarm notificationsystems at LLNL do not conform to
the Life Safety Code and NFPA-72F.

- East stairwellof Bldg. 874 at Site 300 has transformerand
electricalpanels locatedinside the enclost4rein violationof
the L_ifeSafety Code.

o Exemptionsto the exit requirementof DOE ExplosiveSafety Manual
have been granted for Bldgs.809, 827C, 827D, and 827E at Site 300.
The reasonsfor the exemptionwere based on cost, with no apparent
considerationfor the Life Safety Code or the LLNL Health and
SafetyManual.

o The DOE ExplosiveSafetyManual, Life Safety Code, Uniform Building
Code, and the LLNL Health and Safety Manual are nGt in agreementon
the exiting and traveldistance requirementsfor explosivehandling
areas.

o The ConceptualDesign Reportfor HEAF indicatedthat the Life
Safety Code would be followedfor exiting requirements,but the
facilitywas designed accordingto the less stringentrequirements
of the DOE ExplosiveSafetyManual.

CONCERN: The Life Safety Code _nalysisdoes not appear to have been followed
(FP.2-1} preciselysitewide,to addressthe deviationsfrom the existing
(H2/CI) requirements of the Life Safety Code, DOEExplosive Safety Manual,

Uniform Building Code, and the LLNL Health and Safety Manual.
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FP.3 PUBLIC PROTECTION

PERFORMANCEOBJECTIVE: All facilitieson site should provideadequate protection
to prevent any added threat to the public as the result of an onsite fire causing
the releaseof hazardousmaterialsbeyond the site (or facility)boundary.

FINDINGS" o There is no Final Safety Analysis Report (FSAR)for the entire site
and no up-to-dateFSARs r:orBldgs.251, 331, and 332 covering the
possiblefire scenariosfor many of the buildingsor the area.

,,

o The FSAR for HEAF does not addressthe fire protectionor life
safety featuresbuilt into the facilityin sufficientdetail, lt
could not be determinedfrom this documentwhich systems are
criticaland what they are expectedto do. There is no indication
as to which walls are to be maintained as fire walls, where
horizontal exits exist, or what is expected of the smoke removal
system.

CONCERN: See Concerns TS.2-2 and 0A.7-I.
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FP.4 IMPAIRMENTOF OPERATIONS

PERFORMANCEOBJECTIVE: The site should not be vulnerableto being shut down for
an unacceptableperiod as the result of a crediblefire.

FINDINGS: o Bldg. 1705 houses the central computerfor the Air ReleaseAdvisory
Capability (ARAC)group receivingdata and developing programsfor
releases from 70 U.S. (includingAlaska,Hawaii, and Guam) DOE and
DOI]nuclear installations, lt is also used to providedata in the
event a commercialnuclear plant has a problem. This is the only
facility,ofits kind in the United States.

0 Bldg. 1705 has automaticsprinklersand smoke detectors, lt has no
gaseous fire suppressionsystem in the cable runs below the
computer floor.

o Bldg. 1705 is exposed%o fire damage by severalunsprinklered
combustibletrailerson three sides approximately30 feet distant.

CONCERN: The loss by fire in the cable run areas or from severeexposure
(FP.4-I) from Trailers 1701, 1702, or 1703 could result in the shutdownof a
(HI/C2) facility (Bldg. 1705).
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FP.5 PR[;PERTYPROTECTION

PERFORMANCEOBJECTIVE: A maximum crediblefire, as defined in DOE 5480.7,
Section6f, should not result in an unacceptableproperty loss.

FINDINGS: o The FactoryMutual ResearchCorporationin itsfire protection
survey reportdated July 1987 made 29 recommendationsfor
supervisionof valves,electric supply reliability,water supply
reliabilityat Site 300, automaticsprinklerprotection,and fixed
automaticgaseous suppressionfor loss potentialover $I million.
Many have been completed. Others have been outdated by either
replacementof facilitiesor eliminationof hazard. Many have not
beencompleted, primarilythose involvingisolationof"highly
valued computers (valuedfrom $5 to $27 million) by 1-hour fire
walls and installationof fixed automaticgaseous fire suppression
systems, valve supervisionand alarms.

o Cold weather valves controllingautomaticsprinklersystem water
suppliesto exteriorportionsof Bldgs. 871, 873, and 874 were
found closed at Site 300. These valves are closedeach fall and
reopened in the spring. No special precautionsare taken during
the winter periodwhen the valves are in the closed position (loss
potentialless than $I million).

o The majority of the sprinkleredbuildingsat Site 300 have portions
of the automaticsprinklersystemswhich appear to be subjectto

' freezing.

o Heat tape and/or heaterswere noted on the automaticsprinkler
system riser for the majorityof the Site 300 buildings. This form
of heating is not monitoredfor faults and does not protect a11
areas which are subjectto freezing.

o Althoughmany of the newer buildingsmeet FactoryMutual
requirements,the large number of buildingswith basic deficiencies
in protectionresults in the site, as a whole, not meeting Factory
Mutual requirements.

CONCERN: The recommendationscontainedin the FactoryMutual Research
(FP.5-1) Corporation(FMRC) reportare not being implementedin a timely
(H2/C2) manner. DOE has not granted exemptionsfrom the FMRC report.

CONCERN: The automaticsprinklersystemsat Site 300 are not fully
(FP.5,2) operational,and others cannotbe consideredreliableduring
(H2/C2) subfreezingweather.
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FP.6 FIRE DEPARTMENTOPERATIONS

PERFORMANCEOBJECTIVE: The Fire Departmentshould have the capacityto promptly
terminateand mitigate the effectsof a fire in a safe and effectivemanner.

FINDING: o LLNL Hazards Control Fire Safety Divisionmaintains a three-
person, full'time,paid Fire Departmentat Site 300. The training
and equipmentfor the Site 300 Departmentappear to be in basic
compliancewith the requirementsof the National Fire Protection
Association(NFPA). Hawever, thedepartment is consideredto be
inadequatelystaffed for emergencyresponse situationsinvolving
interiorstructuralfire fighting. This conclusionis based on the
DOE interpretationof NFPA-1500,A-6.2.1,which requires five
people to be availableto fight an interiorstructuralfire.
Presentlythe crew must stage outsidethe structure,and not enter
until backup personnelarrive. An exemptionto this rule was
requested, lt takes approximately15 to 20 minutes before a full
crew is availableat Site 300 (main area) and another 10 to 15
minutes for the crew to reach the remote areas o'FSite 300.

CONCERN: Because the Site 300 Fire Departmentis not fully staffed,
(FP.6-1) potential interiorfire fightingactivitiesare limited.
(H2/CI)
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FP.7 PROGRAMIMPLEMENTATION

PERFORI_ANCEOBJECTIVE: A fire protectionengineeringprogram should be in place
to effectivelyprovide and maintainan "improvedrisk" level of fire protection.

FINDINGS: o The work requestWhiz Tag System used at LLNL to allow for
modificationand installationof equipmentand building
modificationsdoes not involvereviewby the Fire Protection
EngineeringGroup. Approximately35,000 Whiz Tag System work
requestswere issued in 1989.

o The Fire ProtectionEngineeringGroup reviews and comments on
proposeddesigns,but does r,othave the authorityto enforce
comments made. Plans have been signedoff by Hazards Control
without all fire safety issuesbeing resolved.

o The Fire ProtectionEngineeringGroup is not involved in the
acceptanceof new installationsother than by specificrequest.

o A new fire alarm system is being designedand installedat LLNL,
which is not currentlyUnderwritersLaboratories(UL) listedor
FactoryMutual approved as requiredby DOE 5480.4, DOE 6430.IA,or
the National Fire Codes.

o HEAF was designed,constructed,and acceptedwithout the Life
Safety Code-requiredautomaticevacuationsystem and the exterior
water flow alarm required by NFPA-13.

o The allowablequantitiesand use of flammableliquids in the
laboratoryareas of HEAF are not clearlyidentifiedto assure
compliancewith NFPA-45 (Standardon Fire Protectionfor
LaboratoriesUsing Chemicals)and NFPA-30 (Flammableand
CombustibleLiquidsCode).

o The hydraulicallydesigned automaticsprinklersystems in HEAF and
the AdvancedTest Accelerator(ATA)did not use the hose stream
requirementsoutlined in DOE 6430.1.

o See SectionsFR.2 and MA.4, and ConcernsMA.2-1 and QV.I-I.

CONCERN: Design review and planning are incompletefor new construction
(FP.7-1) and buildingmodificationsinvolvingfire protection and life
(H2/CI) safety.

FINDINGS: o Pressuregauges for the automaticsprinklerrisers were found
missing on the followingbuildings: Bldgs. 817A, 871, 873, 874,
875, and 876.

o Smoke detectorsare not tested for sensitivityas required by the
OccupationalSafety and Health Act (OSHA) in 29 CFR 1910o164c4.
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o Batteries for controlpanels with batterybackup are not load
tested in accordancewith the NFPA requirementsor industry
standardgood practices.

o The two automaticbalancedpressure foam systemslocated at _he ATA
are no longer servicedby the installingcompany. The status of
these systemswas unclearto plant personnelat the time of the
Appraisal.

o Water flow alarm testing is not conductedin accordancewith
Factory Mutual recommendedpractices. Currentpractice meets the
minimum requirementsof NFPA but is not in conformancewith the
ImprovedRisk Criteriaof FactoryMutual.

o The valves controllingfire protectionwater suppliesare not
inspectedin accordancewith the FactoryMutual recommended
practices.

o See Section TS.4.

CONCERN: The preventivemaintenance,inspection,and testingof fire systems
(FP.7-2) and fire alarm systemsis not in compliancewith DOE 5480.7 and
(H2/C1) DOE 6430.IA.

FINDINGS: o Water flow testingin the ATA area indicatedthe water supplies
availableare inadequateto meet the hydraulicdesign requirements
per NFPA-13 for the automaticsprinklersystemsas installed. The
deficienciesin the water supply to this area were noted by Factory
Mutual in 1987. A new pump and associatedsuction tank were
recommendedat that time.

o The oil systemsat the ATA are being drained and additional
sprinklerprotectionhas been installed,thus reducing the
potentialof a seriousfire. However,numerousother
recommendationswere listed in a Fire ProtectionSurvey conducted
by FactoryMutual Engineeringin 1987 to help limit the loss
potential;these recommendationshave not been completely
implemented. SAN is requestingtemporaryexemptionto the Factory
Mutual recommendationsbased on the nonoperationalstatus of the
facility. To date these exemptionshave not been granted.

CONCERN: The deficienciesnoted by FactoryMutual for Site 300 have not been
(FP.7-3) addressed in a timely manner.
(Hl/C1)

FINDINGS: o At the main site and Site 300, automaticsprinklervalves are not
checked monthly in accordancewith the DOE-requiredFactoryMutual
recommendedpractices. These valves are lockedopen, have partial
electronicsupervision,and valve closuresare controlled by the
Fire Department impairmentprogram.
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o Valves located on the undergrounddistributionsystemsupplying
fire protectionwater are not checkedmonthly, do not have
electronicsupervision,are not locked open, and are not controlled
by the Fire Department impairmentprogram.

o The main control valve for the automaticsprinklersystem
protectingthe office area of HEAF is located insidethe fire area
withoutprovisionsfor exterioraccess.

o See SectionAX-6.

CONCERN: The fire protectionwater suppliesare considered insufficientper
(FP.7-4) NFPA-13 and FactoryMutual ResearchCorporation(FMRC)Data
(HI/Ct) Sheet 2-8N and unreliableat Site 300 due to deficienciesin the flow

and pressureavailable,and in the valve inspectionprogram.
Deficienciesirlthe valve inspectionprogram and the limited
accessibilityto the fire protectioncontrol valves make the water
suppliesat LLNL unreliable.

FINDING: o The sitewidefire alarm systemis not UL listedor FactoryMutual
approved. The system uses unlistedcomponentsand does not provide
automaticnotificationto the buildingoccupantsof HEAF:

- The fire alarms systemhas not been designed and installedin
compliancewith NFPA-72D (Standardfor the Installation,
Maintenanceand Use of ProprietaryProtectiveSignaling
Systems).

- The sitewide fire alarm system is based on a design developed by
LLNL.

CONCERN: The sitewidefire alarm system is deficient in meeting requirements
(FP.7-5) (NFPA-72D)for the use of listedor approvedfire alarm equipment
(H2/CI) and does not provide for automaticnotificationto building
CAT. II occupants.
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R. MEDICALSERVICES

This Appraisaladdressedall five PerformanceObjectivesin the Medical
Services area. The programconductedby the LLNL Health ServicesDepartment
contains all of the elementsrequiredof a full service,comprehensive,
contemporaryoccupationalmedical facility. The program is broad in scope and
of high quality. The staff is well qualifiedand trained. Management
communicatesand interactseffectivelywith other health and safety
professionals,DOE, and communityresources. Currentdemands for service are
being met.

The medical facility is spacious,modern, and well equipped, lt was designed
with specialemphasison emergencyresponsecapability. Multiple casualties
could be held and managed for 72 hours in the event of failure or saturation
of communityresourcesas might occur in a severe earthquakeor other serious
event. A satellitemedicalunit, locatedat Site 300, is staffed by a trained
and experiencedMobile IntensiveCare Nurse (MICN).

The Medical Directorhas MD and MPH degreesand is certifiedas a specialist
in OccupationalMedicineby the American Board of PreventiveMedicine. The
staff consists of 4 MDs, a psychologistPh.D., 10 registerednurses,3 nurse
practitioners,and supportpersonnel. Retrainingand continuingeducationare
encouraged,promoted,and provided in house and offsite. Training is well
documented. The MedicalDirectorreportsto an AssociateDirector and
participatesin his regularstaff meetings.

Clinical programs providemedicalcare for emergenciesand temporarycare and
counseling for personal illness. Work injuriesare treated on site or
referred to competentspecialistsas appropriate. A broad range of
comprehensivephysicalexaminationsare performed. Results are discussed. If
risk factors or healthproblems exist, remedialaction is advised. Accurate
and complete records are made and are carefullymaintained. An Employee
Assistance Program(EAP) of broad scope is availableto employeesand their
dependents. Many activitiesand programsare conductedin health education,
illnessand injuryprevention,and health promotion. Medical Services plays a
significantrole in the substanceabuse program. The policy regarding
substanceabuse is well documented and communicated. Emergencycapability,
response,and planningare excellentand well documented. Drills are
conducted at least annuallyusing diverse scenarios.

Procedures,practices,and programs are well documentedand communicated.
Timely reviews and revisionsoccur. A libraryis maintainedwith relevant
referencematerial such as journals,books,orders,and manuals of policies,
practices, and procedures. Copies of a recentlywritten OperatingProcedures
Manual are distributedthroughoutthe facility. This is a problem-oriented
document,well organizedand indexed; it provides instructionsfor responseto
most events that could be anticipated.

In recent (September1989 and February 1990) reviews (audits)of the medical
program arrangedby the Medical Director,DOE judged the program to be
excellent. Recommendationswere made to enhancethe EAP and Wellness
programs,to computerizemedical and exposuredata, and to augmentand
restructurethe staff. AdditionalFTEs will relievesome of the staff from
routinedemands and permit them to use their talentsfor programdeveloprnent
and management and to plan for future needs.
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SeveralNoteworthyPracticeswere observed,includingthe "Mole Patrol"
(MelanomaClinic), the OperatingPracticesManual, and BiohazardSurveillance
Program.
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IV. NOTEWORTHYPRACTICES

Noteworthy Practicesare exceptionalways of accomplishinga Performance
Objectiveor some aspect of it. Other DOE facilitiesare encouragedto adopt
these practiceswhen applicableto their operations.
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EP.] ORGANIZATIONANDADMINISTRATION

PERFORMANCEOBJECTIVE: Emergencypreparednessorganizationand administration
should ensure effectiveplanning for, and implementationand controlof,
site/faciIity emergencyresponse.

NOTEWORTHY PRACTICE: LLNL EmergencyPreparednesshas encouragedLLNL
employees to volunteerto participatein first aid, medical supportteams and
in two SELF HELP Programs. These volunteersare providinga real humanitarian
serviceto the LLNL employeesby devotingconsiderabletime and effort in
training,retrainingand participatingin site drills, facilitydrills and
annual exercises. The SELF HELP EmergencyPlan provides facilityemployees
with the necessaryinformationand instructionsto react to all phases of
emergencyresponseemergencies. New employeesare provided with facility
safety practices.
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EP.5 EMERGENCYFACILITIES, EQUIPMENT,ANDRESOURCES

PERFORMANCEOBJECTIVE: Emergency facilities, equipment, and resources should
adequatelysupport site/facilityemergencyoperations.

NOTEWORIHYPRACTICE: The LLNL Fire Departmenthas an excellent,well-designed
mobile incidentresponsecommandvehiclewhich has all the capabilities
equipmentand resourcesto includedocumentsthat address and support an on
screen command post operation. This vehicle has a SCBA cylinder re-filing
capabilityon both sides of the vehicle,carriesprotectiveclothing and
equipment,first-aidmaterialsand specialdesignedcasks to remove toxic
chemicalleaking containers.

NOTEWORTHYPRACTICE: Each facilityand zone has their own individual
emergencylockerspositionoutsideeach facility. These lockerscontain
sufficientmaterials,resourcesand equipmentto supportany LLNL credible
emergencysituation.
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CS.1 ORGANIZATIONANDADMINISTRATION

PERFORMANCEOBJECTIVE: All operationswith fissionablematerial should be
conductedto provide effectivenuclearcriticalitycontrolduring all
activities.

NOTEWORTHY PRACTICE: The Criticalityand Safety Analysis Group has developed
and implementeda manual to assureconsistencyand quality in criticality
safety audits, lt is titled CriticalitySafety Audits-LLNLTeam Manual, and
includesan appendix volume containingreferencedocuments.

This manual provides the audit team with the applicableDOE Orders and
ANSI/_NS standardsand gives guidancefor a thoroughcriticalityaudit which
follows a four step process:

I. Beforethe audit,
2. During the audit,
3. After the audit, and
4. Tracking statusof recommendations.

Each step consists of severaltasks which are provided in detailed
descriptions.
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]H.3 MANAGEMENTOF HEALTHCONCERNS

PERFORMANCEOBJECTIVE: Chemical,biological,physical,and/or other
environmentalstressesarising in the workplaceshould be identified,
evaluated, and controlled.

NOTEWORIHY PRACTICES: LLNL has the "R-ProgramSafety and Health Plan" which
is a comprehensivestate-oF-the-artworkplacesurveillanceprogram including
both techn';caland medical aspects. The potentialfor a significantexposure
to a toxic metallic containingcompoundswithout prescribedexposurelimits
was the basis for institutingthe Health and Safety Plan. Engineeringand
administrativecontrolswere incorporatedinto the Plan to assuremaximum
protectionfor employeesat the ALARA level. Personalexposure samplesare
collected along with area samples in an effort to develop a thorough
understandingof the potentialworkplaceexposureconditions. Along with the
personalsamples, bioassaysamplesare collectedon a scheduledbasis. The
resultsare incorporatedinto an on-linedata management systemwhich is tied
to the programmanagement in three buildings,industrialhygienistsin Hazards
Control, and physiciansin OccupationalMedicine. The individualstaff
disciplinesevaluatethe data and developplans to assess the significanceof
the reported exposuredata. Correctiveactions includingchangesto the Plan
are made to enhancethe level of protectionfor assigned personnel.
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OS.3 NANAGENENTOF SAFETYCONCERNS

PERFORMANCEOBJECTIVE: Physicaland/or other environmentalstressesarising
in the workplace should be identified,evaluated,and controlled.

NOTEWORTHY PRACTICE" The portionof the PreplacementTesting Pilot Program
dealingwith the use of photographsand video tapes is considereda Noteworthy
Practice. LLi_Lhas initiateda PreplacementTesting Pilot Programtargeted
toward jobs which have been identifiedas clearlyhaving a high incidencein
overexertioninjuries. In addition Lo the programcomponentsof a job
analysis,incorporationof ergonomiccontrols,and preplacementtesting,the
programutilizes photographsand videotapesto help keep Medical informedon
the duties associatedwith an individualjob. In this way, the medical staff
can gain insightsinto jobs which they do not have the time or resourcesto
obtain directly. The Human ResourcesDepartmentalso plans to use the
photographsand videotapesin the recruitingand hiringprocess. Applicants
will he';ean opportunityto see the work environmentand what the job entails
before deciding whetherto accept the job.
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MS.2 PROCEDURESAND DOCUMENTATION

PERFORMANCEOBJECTIVE: Proceduresand documentationShouldprovide
appropriatedirection,record generation,and supportof the medical services
for the facility and site.

NOTEWORTHY PRACTICE: LLNL Health ServicesDepartmenthas developeda high
qualityOperatingProceduresManualwhich is placed at variouslocations
throughoutLLNL. The document is problem-oriented,well organizedand
indexed,and provides complete instructionsfor responseto most occurrences
that could be anticipated. An outstandingreference,it serves also as a
trainingtool.
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HS.3 flEDICALTREATMENT

PERFORMANCEOBJECTIVE: Medical treatmen_should be availableand provided by
qualified,competent staff, and adequateFac,litiesshouId be available.

NOTEWf)RTRYPRACTICE- LLNL HealthServicesDepartmentconducts a Melanoma
Clinic "Mole Patrol," staffed by a dermatologist. Employeesare encouragedby
an active,outreach program to come in for evaluationand advice regarding
suspicieusmoles. Early diagnosisand treatmentis the goal. Statistical
studies are planned.

NOTEWORTHYPRACTICE: LLNL Health ServicesDepartmentconductsa Biohazard
Medical SurveillancePro_a_. In additionto periodicexaminations,
appropriateimmunizations_.Ireprovidedto employeespotentiallyexposed to
body fluids,and a preplacementserum specimenis obtainedand stored (frozen)
for Future re_erenceif needed,
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APPENDIXA

System for Categorizing Concerns

Each concern contained in this report has been characterized using the
followingthree sets of criteria.

A. CATEGORY I: Addressesa situationfor which a "clear and present"
danger exists to workers or membersof the public. A concern in this
category is to be i_nediatelyconveyedto the managers of the facility
for action. If a clear and presentdanger exists,the Assistant
Secretaryfor Environment,Safety,and Health, or his/herdesignee, is
to be informedimmediatelyso that considerationmay be given to
exercisingthe Secretary'sfacilityshutdownauthorityor directing
other immediatemitigationmeasures.

CATEGORY II: Addressesa significantrisk or substantialnoncompliance
with DOE Orders hut does not involvea situationfor which a clear and
presentdanger exists to workersor membersof the public. A concern in
this category is to be conveyed to the managerof the facilityno later
than the appraisalcloseoutmeeting for immediateattention. Category
II co#_cernshave a significanceand uraencysuch that the necessary
field responseshould not be delayeduntil the preparationof a final
report or the routinedevelopmentof an action plan. Again,
considerationshould be given to whethercompensatorymeasures,
mitigation,or facility shutdownare warranted under the circumstances.

CATEGORY III: Addresses significantnoncompliancewith DOE Orders, or
the need for improvementin the margin of safety, but is not of
sufficienturgencyto requireimmediateattention.

B. H_..a.z._rdLevel I: Has the potentialfor causing a severe
occupationalinjury,illness,or fatality,or
the loss of the facility.

Hazard Level 2: Has the potentialfor causing minor occupational
injuryor illnessor major propertydamage, or
has the potentialfor resultingin, or
contributingto, unnecessaryexposureto
radiationor toxic substances.

Haz:rEd_Level3: Has littlepotentialfor threateningsafety,
health,or property.

C. _ComplianceLevel 1: Does not comply with DOE Orders, prescribed
policiesor standards,or documentedaccepted
practices. The latter is a professional
judgmentbased on the acceptanceand
applicabilityof nationalconsensusstandards
not prescribedby DOE requirements.
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Co_l_L_a_EceLevel 2: Does not comply with DOE references,standards,
or guidance,or with good practice (as derived
from industryexperience,but not based on
nationalconsensusstandards).

Compliance Level 3: Has little or no complianceconsiderations.
These concernsare based on professional
judgment in pursuitof excellencein design or
practice,i.e., these are improvementsfor their
own sake and are not deficiencydriven.
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APPENDXXB

Categorization and Tabulation of Concerns

Using the criteria in Appendix A, the majority of the Concerns have been
categorized as Category III for seriousness. Five Concerns have been
identified as Category II issues requiring prompt management attention. The
Concerns have also been characterizea by potential risk and compliance
considerations. Attchment B-I of this Appendix summarizes the results of the
characterizations.

Ali of the Concerns are tabulated in Attachment B-2 of this Appendix without
their supporting bases. The user is cautioned that to fully understand any
Concern, it is necessary to read its basis in Section II.
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APPENDIXB-1

Categorization and Tabulation of Concerns

CONCERN POTENTI AL COMPLIANCE
NUMBER HAZARDLEVEL LEVEL

0A.1-1 3 2
0A.I-2 2 2
OA.I-3 2 2
OA.1-4 3 2
0A.I-5 I 2
0A.I-6 2 I
0A.I-7 1 I
0A.2-I 2 2
0A.3-I 2 2
0A.4-1 3 2
0A.5-.I 2 I
0A.5-2 2 I
0A.5-3 2 2
0A.5-4 2 2
0A.5-5 2 2
OA.6..1 3 2
0A.6-2 3 2
0A.7-I 2 I
0A.7-2 2 2
0A.8-I 2 2

QV.I-I 2 I
QV,I-2 2 i
QV.4-1 2 1

0P.I-i 2 2
0P.I-2 2 I
0P.I-3 3 2
0P.2-I 2 2
0P.3-I 2 2
0P.3-2 I 2
0P.3-3 i 2
,_P.3-4 1 2
0P.3-5 2 2
0P.4-I 2 I
0P.5-1 2 2
0P.5-2 2 2
0P,6-I 2 2
0P.8-I 2 2
0P.8-2 2 1

MA.I-I 3 2
MA.I-2 3 2
MA.I-3 2 2
MA.I-4 2 2
MA.I-5 2 2

*Designatesa Category II Concern
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APPENDIXB-1 (Cont'd)

CONCERNS POTENTI AL COMPLI ANCE
NUMBER HAZARD LEVEL LEVEL

MA.2-1* I 2
MA.2-2 3 2
MA.2-3 3 2
MA.2-4 2 2
MA.3- I 2 2
MA.3-2 3 2
MA.4-1 3 2
MA.5-1 2 2
MA.5-2 2 2
MA.6-1 3 2
MA.7-1 3 2
MA.8- i 2 2

TC.I-I 2 2
TC.4-I 2 2

AX.I-I 2 2
AX.3-1 2 2
AX.6-1 2 2

EP.I-I 2 i
EP.2-1 2 I
EP.2-2 2 i
EP.3-1 2 I
EP.3-2 2 i
EP.3-3 2 I
EP.4-1 2 I
EP.5-1 2 2
EP.6-1 2 I
EP.7-1 2 2

TS.2.-I 2 2
TS.2-2 2 i
TS.2-3 2 I
TS.2-4 2 I
TS.3-I 2 2
TS.3-2 2 2
TS.5-I 2 2

PT.I-I I I
PT.3-1 2 I
PT.3-2 2 I
PT.3-3 2 I
PT.4-1 2 i
PT.6-1* 2 i
PT.6-2* 2 I

*Designatesa Category II Concern
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APPENDIXB-]. (Cont'd)

CONCERNS POTENTIAL COMPLIANCE
NUMBER HAZARDLEVEL LEVEL

CS.3-I 3 2
CS.5-I 2 2
SS.I-I 2 2
SS.3-1 2 2
SS.3-2 2 I
SS.4-1 2 I
SS.4-2 3 I
SS.4-3 2 I

: SS,4-4 2 2

FR,I-I 2 i
FR,3-1 2 2
FR,4-1 3 I
FR,4-2 2 I
FR,5-1 2 I
FR,6-1 2 2

RP,I-I 2 I
RP,I-2 2 2
RP,2-1 2 I
RP.2.-2 3 2
RP,3-.I 2 2
RP,3-2 I I
RP,6-1 2 2
RP,6-2 2 I
RP,7-1 2 I
RP,7-2 2 2
RP,8-1 2 2
RP.9-1 I I
RP,IO-I 2 2
RP,lO-2 2 I
RP,11-I 2 2
RP.12-I 3 2

IH.I-I 2 2
IH,I-2 2 2
IH.I-3 2 I
IH.I-4 2 2
IH.2-1 2 I
IH.3-I 2 I
IH.3-2 2 2
IH.4-I 2 2
IH,5-I 2 2
IH,5-2 2 2
IH,6.-I 2 2

*Designatesa Category II Concern
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APPENDIXB-1 (Cont'd)

CONCERNS POTENTIAL COMPLIANCE
NUMBER HAZARD LEVEL LEVEL

0S.I-I 2 2
0S.I-2 3 I
0S.2-I 2 I
0S.4-I* I I
0S.5-I I I
FP.I-I 2 I
FP.2-1 2 I
FP.4-1 I 2 ,
FP.5-1 2 2
FP.5-2 2 2
FP.6-1 2 I
FP.7-1 2 I
FP.7-2 2 I
FP.7-3 I I
FP.7-4 I I
FP.7-5* 2 I

*Designatesa Category II Concern
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APPENDIXB-2

Tabulation of Concerns

A. Organization and Administration

CONCERN: Accountabilityfor safety responsibilityis not clearlydefined
(0A.I--I) becauseof the lack of upper-levelmanagementcontrol
(H3/C2) documentation.

CONCERN: LLNL has failedto maintain clear lines of safety responsibility
(0A.I-2) and independenceof safety overview.
(H2/C2)

CONCERN: All managementpersonneland staff interviewedat Site 300 do not
(0A.I-3) have the same understandingof the line of their safety
(H2/C2) responsibilities.

CONCERN: Mission/functionstatementsthat define the assi§nedorganizational
(0A.I-4) purposeand how this purpose is to be accomplisheddo not exist for
(H3/C2) all organizationalunits.

CONCERN: The ResidentManager does not have sufficientdirect authorityor
(0A.I-5) resourcesto fulfillhis safetyresponsibilities.
(HI/C2)

CONCERN: For Site 300, it is frequentlynot possible,as requiredby
(0A.I-6) DOE 5480.IBand DOE 5482.1B,to trace a single line of safety
(H2/CI) responsibilityfrom the LLNL Directorto the staff performingthe

task.

CONCERN: There is no LLNL system in place to ensure that DOE policiesand
(0A.I-7) requirementsare addressedby the cognizantpersonneland that
(HI/Cl) compliancewith the requirementsis currentlymaintained. As a

result, LLNL operationsare being conductedin significant
noncompliancewith DOE Orders.

CONCERN: Conflictsof interestbetweenresponsibilitiesfor programand
(0A.2-I) safetyexist at LLNL.
(H2/C2)

,,

CONCERN: LLNL does not requireand does not have written and promulgated
(0A.3-I) sitewidesafetygoals, nor do all departmentalelements have
(H2/C2) specific,measurable safetygoals which can be tracked.

CONCERN" The Universityof Californiademonstrateslittle corporate
(0A.4-1) commitmentto safe operationsat LLNL.
(H3/C2)

CONCERN: The performanceof correctiveactionsand the preventionof
(0A.5-I) recurrencethrough addressingbasic causes and relatedgeneric
(H2/CI) problemsdoes not meet the CorrectiveAction requirementsof

DOE 5700.6B.
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APPENDIXB-Z

Tabulation of Concerns (Cont'd)

CONCERN: The UORprogram at LLNL does not conform to the policy and
(0A.5-2) objectives of the Unusual Occurrence Reporting System,
(H2/CI) DOE 5000.3,Sections7.a.(5)and 7.b.(2)and (3).

CONCERN: Complete and accurate informationnecessaryfor safe operationis
(0A.5-3) not systematicallyand consistentlybeing developedand promulgated
(H2/C2) to employees.

CONCERN: The audit programdoes not provideneeded managementinformationon
(0A.5-4) the conduct of activitiesundertakento comply with procedural
(H2/C2) requirementsas requiredby DOE 5700.6B.

CONCERN: A sitewidesystem for analysisand trendingof operationaldata
(0A.5-5) and consequentcorrectiveaction ha_ not been developedand
(H2/C2) implementedby LLNL.

CONCERN: Means to ensure that job descriptionsand qualificationsreflect
(0A.6-I) LLNL needs, and that personnelperformanceis measured in a
(H3/C2) consistentway, have not been establishedat LLNL.

CONCERN: Specific position/jobdescriptions,which delineate specific
(0A.6-2) safety responsibilities,do not exist for all management
(H3/C2) personnel.

CONCERN: LLNL is not in compliancewith DOE 5481.1Band SAN MD 5481.1A for
(0A.7-I) the preparationof safety analysisdocumentsfor all facilities.
(H2/CI)

CONCERN: Current key safetydocumentsare not availableand controlled in
(0A.7-2) accordancewith recommendedstandardssuch as ANSI/ASMENQA-I as
(H2/C2) indicatedin DOE 5700.6B.

CONCERN: The LLNL fitness-for-dutyprogram is deficientwith respectto its
(0A.8-I) applicationto prospectiveemployees,employeesin sensitive
(H2/C2) positions,visitors,and subcontractoremployees.

B. Quality Verification

CONCERN: The LLNL qualityassuranceprogramdoes not meet the requirements
(QV.I-I) of DOE 5700.6Bfor independentverificationof activitiesthat
(H2/CI) affect quality and for the selectiveapplicationof the quality

assuranceelements in the recognizedstandardANSI/ASMENQA-I.

CONCERN: Quality assurance(QA) requirementsare not being implementedto
(QVol-2) meet DOE 5700.6Band the LLNL QualityAssuranceManual requirements
(H2/CI) for QA elements such as auditing,staff training,and developing

and implementingqualitypractices.
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APPENDIXB-2

Tabulation of Concerns (Cont'd)

CONCERN: There is no sitewideLLNLcalibrationpolicy for measuring and test
(QV.4-1) equipmentas requiredby DOE 5700.6B and ANSI/ASMENQA-I.
(H2/CI)

C. O_O_Derations

CONCERN: LLNL main site managementdoes not maintain a continuous,in-depth
(0P.I-I) involvementin Site 300 operations aridsafety issues.
(H2/C2)

CONCERN: Formal administrativecontrolsfor operationsare not consistent
(0P.I-2) in the way they are provided,applied,enforced,and monitored
(H2/CI) throughoutLLNL; nor do they conform completelyto the format

specifiedin SAN MD 5481.1A.

CONCERN: There is no sitewide requirementto address safetyperformance
(0P.I-3) as part of the annual performanceappraisalwithin the operating
(H3/C2) divisionsat LLNL.

CONCERN: No document includesproceduresand guidelinescovering the
(0P.2-I) maintenanceof skills of operatorsassigned to the various
(H2/C2) Site 300 facilities.

CONCERN: Documentationdoes not demonstratethat the policiesand procedures
(0P.3-I) governingoperationsat Site 300 and the High Explosives
(H2/C2) ApplicationsFacility (HEAF,Bldg. 191) facilitiesare strictly

adheredto.

CONCERN: Existingproceduresand equipmentdo not effectivelyguide or
(0P.3-2) supportthe Site 300 operationsstaff when unusualor abnormal
(HI/C2) situationsare encountered.

CONCERN: Not all policiesdefiningactivitiesthat requireFacilitySafety
(0P.3-3) or OperationalSafety Proceduresmay be sufficientlyspecific to
(HI/C2) cover all hazardousoperationsat Site 300.

CONCERN: The safe conductof routinelyperformed,normaloperations at
(0P.3-4) Site 300 is not always ensuredor guided by formalmechanisms
(HI/C2) such as written checklists.

CONCERN: The LLNL programto improvethe criteria for mandatingthe use of
(0P.3-5) approvedproceduresin Bldgo 331 is not yet implemented.
(H2/C2)

CONCERN: Health and Safety Manual Supplement26.13,General Lock and
(0P.4-I) Tag Procedure,revisedJune 27, 1984, does not comply with the
(H2/CI) provisionsof 29 CFR 1910.147for use of locks and tags.
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APPENDIXB-2

Tabulationof Concerns (Cont'd)

CONCERN: Not all explosivesoperationsstrictlycomply with the provisions
(0P.5-I) of DOE/EV/06194,DOE ExplosiveSafetyManual, with respectto
(H2/C2) items such as electricalline routing, personnelaccesscontrols,

and ignitionsources.

CONCERN: One storagecubicle in Bldg. 229 did not have a barrierto
(0P.5-2) suppressmissiles from escapingthe magazine,as recommendedby
(H2/C2) a Departmentof Defense ExplosivesSafety InspectionTeam in 1985.

CONCERN- Safety-relatedinformation(unusualoccurrencereports lessons
(0P.6-I) learned,and documented_afetymeetings)does not reach the
(H2/C2) operatingstaffs in a consistentor effectivemanner at LLNL.

CONCERN: A policygoverningthe approvaland postingof operatingaids in
(0P.8-I) controlrooms does not exist.
(H2/C2)

CONCERN: LLNL has no requirementfor the inclusionof human factors
(0P.8-2) engineeringin the design, layout,and operationsof facilities,
(H2/C1) as requiredby DOE 6430.1A,Section 1300-12for nonreactornuclear

facilities.

D. Maintenance

CONCERN: Organizationaldocumentationneeded for an effectivemaintenance
(MA.I-I) programis not completesince not all equipment is coveredand
(H3/C2) maintenanceis not systematicallycontrolled in accordancewith

technicalmanuals.

CONCERN: Conformanceto DOE 4330.4 is not fully in effect and is not
(MA.I-2) currentlya contractualrequirement.
(H3/C2)

CONCERN: The heavy reliance on the skills of personnelto ensure proper
(MA.I-3) maintenanceand the assuranceof continuityof talents is not
(H2/C2) sufficientlybalancedby formallydocumented procedures.

CONCERN: The plant and utilities,particularlythe older portions,have
(MA.I-4) deterioratedto the extent that a major recoveryeffort is
(H2/C2) necessary.

CONCERN: No policy is in place to ensure that basic maintenancerequirements
(MA.I-5) are given the requiredemphasisand prioritywith respectto
(H2/C2) programmaticactivities.

CONCERN: In general, the Whiz Tag System does not containguidance,
(MA.2-1) criteria,and controls to ensure safe conduct of maintenanceof
(HI/C2) plant systems and facilitiesnor control of safet3 _vstem
CAT. II design features.
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APPENDIXB-2

Tabulation of Concerns (Cont'd)

CONCERN: Maintenance procedures do not provide detailed guidance for
(MA.2-2) maintenance activities.
(H3/C2)

CONCERN: In some areas, building-specificresponsibilityfor identifying
(MA.2-3) and correctingpreservationand maintenanceproblems is not
(H3/C2) clearly assigned_.nddoes not effectivelysupport building systems

such as water, gas, and electricutilities.

CONCERN: A policy establishingbasic guidelinesfor maintenanceand
(MA.2-4) calibrationof key programmaticequipmen_ and instrumentation
(H2/C2) is lacking.

CONCERN: The LLNL main maintenanceshop, Bldg. 511, is in a poor state
(MA.3-1) of repair.
(H2/C2)

CONCERN: There is no mechanismto ensure that all machine tools are
(MA.3-2) includec{in the centralizedmachinetool maintenanceprogram,
(H3/C2)

CONCERN: Informalmaintenanceproceduresimpactmaintenanceplanning
(MA.4-i) and work control.
(H3/C2)

CONCERN: A high level of correctivemaintenanceto buildingsand
(MA.5.-I) utilitiesis not evidentat LLNL.
(H2/C2)

CONCERN: Older experimentalsystems do not receivethe required level
(MA.5-2) of correctivemaintenanceto ensure safe and efficient
(H2/C2) operations.

CONCERN° Preventivemaintenanceactivitieshave not been optimizedwith
(MA.6-1) vendor recommendationsor with locallygenerated,component-
(H3/C2) specific proceduresor checklists.

CONCERN: A predictivemaintenanceprogramis not fully in place, and
(MA.7-1) overall planning,scheduling,and budgetinghave not been completed
(H3/C2) in sufficientdetail to evaluatethe planned programand its

associatedgoals.

CONCERN: At essentiallyall program areas examined,formal maintenance
(MA.8-1) proceduresfor programmaticequipmentare not employed.
(H2/C2)
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Tabulation of Concerns (Cont'd)

E. Traininq and Certification

CONCERN" Training at LLNL is not supported by corporate policy and standards
(TC.l-l) and is not fQ_mally established consistent with good practice and
(H2/C2) DOE expectations.

CONCERN- LLNL has not maintainedradiologicalprotectionretraining
(TC.4-I) requirementsas specifiedin DOE 5480.11or in accordancewith
(H2/C2) good industrypractice.

F. AuxiliarySystems

CONCERN• Auxiliary systemsat the explosivetestingfacilitiesare
(AX.I-I) poorly designed and maintained.
(H2/C2)

• "Di rector _CONCERN The Administrative Memo, s Statement on Waste
I!

(AX.3-1) Minimization, issued March 8, 1989, has not been aggressively
(H2/C2) enforced.

CONCERN: The availabilitytestingof emergencygeneratorsdoes not verify
(AX.6-1) operabilityof the system becausethere is no assurancethat
(H2/C2) diesel fuel qualityhas not degraded,and a checklist is not

completedby the test conductorsas the test proceeds.

G. Emerqency_Preparedness

CONCERN: The LLNL EmergencyPlan is not in compliancewith DOE 5500.3
(EP.I-I) or draft DOE 5500.3A,Chapter III, SectionsIb and c.
(H2/CI)

CONCERN- The LLNL EmergencyPlan is not in accordancewith DOE 5500.3
(EP.2-1) or draft DOE 5500.3A,Chapter III, Planningand Preparedness
(H2/CI) (i.e., Hazards Identification,UpdatingHazards,Analysis

Requirements,Accidentor Event Characteristics).

CONCERN" LLNL EmergencyPlan ImplementingProceduresare not in accordance
(EP.2-2) with the requirementsof DOE 5500.3 or draft DOE 5500.3Awhich
(H2/CI) address the facilityemergencyoperations.

CONCERN- EmergencyResponseTrainingProgramshave not been developed for
(EP.3-1) all LLNL FacilityManagersand TechnicalCoordinatorsand do not
(H2/CI) ensure adequatedocumentationof the program in accordancewith

DOE 5500.3 or draft DOE 5500.3A,Chapter III., Section I.
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Tabulation of Concerns (Cont'd)

CONCERN: LLNL Emergency ResponseTraining is not in compliance with
(EP.3-2) DOE 5500.3,draft DOE 5500.3A,and the DOE TrainingAccreditation
(H2/CI) Program (TAP).

CONCERN: The EmergepcyPublic InformationProgramis not in accordancewith
(EP.3-3) DOE 5500.3 or draft DOE 5500.3A,Chapter III., Public Information,
(H2/C1) in that timely releaseof public informationwas not made to

simulatedoffsite agencies.

CONCERN: The LLNL EmergencyPreparednessdrill and exerciseprogramdoes
(EP.4-1) not comply with requirementsof DOE 5500.3,that all facility
(H2/CI) drills are not documented.

CONCERN: The equipment,materials,resources,and documentationrequirements
(EP.5-1) of draft DOE 5500.3Aare not used to ensure that all required
(H2/C2) items are availablefor emergenciesin the LLNL Emergency

OperationsCenter.

CONCERN: LLNL does not have the necessarycoordinationmeetingsby the
(EP.6-1) State and local emergencymanagementagenciesto obtain approval
(H2/CI) of the LLNL EmergencyPlan, EmergencyAction Levels and Emergency

ClassificationSystems,as requiredin DOE 5500.3.

CONCERN: The LLNL EmergencyPlan does not meet the requirementsof draft
(EP.7-1) DOE 5500.3A,Chapter II, HazardsAssessment,in providinga
(H2/C2) detailed listing of hazardsand accidentsanalyzed in the Safety

Analysis Report.

H. TechnicalSup__Q_.

CONCERN: The review system for LLNL safetyproceduresdoes not ensure
(TS.2-I) auditabilityof reviewsor performanceof independenttechnical
(H2/C2) peer reviewswithin the originatingorganization.

CONCERN: LLNL has not made a determinationwhether existingsafety
(TS.2-2) analysisdocumentationadequatelyidentifiesthe risks associated
(H2/CI) with all of its operatingfacilitiesthat can be reasonably

expected to have potentialfor major onsite or offsite impactsto
people or the environment,as requiredby DOE 5481.1B,Chapter II,
Section4.
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Tabulation of Concerns (Cont'd)

CONCERN: Not all LLNL facilitiesthat requireSafety AnalysisReports have
(TS.2-3) them in place, and existingSafety AnalysisReports and Safety
(H2/C1) AnalysisDocumentsdo not adequatelydefine OperationalSafety

Requirements,designateequipmentimportantto safety_or reflect
complete safety analysesas requiredby DOE 5480.5, DOE 5481.1B,
and LLNL Safety AnalysisReport guidance.

CONCERN: Not all LLNL facilitieshave OperationalSafety Requirements(OSRs)
(TS.2-4) in compliancewith DOE 5480.5 requirementsand SAN MD 5481.1A
(H2/C]) guidance. Those OSRs that do exist are deficientin content and

format.

CONCERN: There is no definitiveguidancewithin LLNL to ensureconsistency
(TS.3-1) of approachand qualityfor OperationalReEJinessReviews.
(H2/C2)

CONCERN: Facility and schematicdrawingsdo not completelyconformto the
(TS.3-2) requirementsof LLNl.Plant EngineeringPolicy and Operations
(H2/C2) Manual in regard to approvalsand showingof correct"as-built"

status.

CONCERN: Ventilationexhaust streamswhich might contain hazardous
(TS.5-1) materialsare not all monitoredor sampledto quantifyreleases,
(H2/C2) and the lack of monitoring/samplinghas not been justifiedby

documentedanalyses.

I. Packagingand Transportation

CONCERN: The hazardousmaterialstransportationprogram is fragmented,
(PT.I-I) uncoordinated,inconsistent,ineffective,and not in compliance
(HI/Ct) with DOE Orders.

CONCERN: 'Theaudit and appraisalprogram is insufficientin both frequency
(PT.3-1) and depth to ensure that the qualityassurance (QA) requirementsof
(H2/CI) DOE 5480.3 and DOE 5700.6Bare met.

CONCERN: The system for correctiveaction and followupon packagingand
(PT.3-2) transportationaudits and appraisalsdoes not complywith
(H2/CI) DOE Orders.

CONCERN: The hazardousmaterialscontainerprocurementand inspection
(PT.3-3) programdoes not provideassurancethat containerswill meet
(H2/CI) DOE Orders and Departmentof Transportation(DOT) regulations.



APPENDIXB-2

Tabulation of Concerns (Cont'd)

CONCERN: There is no comprehensive and consistent sitewide program for
(PT.4-1) ensuring that packaging, identification, and transportation of
(H2/C1) hazardousmaterials (on site, betweensites, offsite)meet

Departmentof Transportation(DOT) and EnvironmentalProtection
Agency (EPA) regulations,as requiredby DOE 5480.3, Section 7.

CONCERN" LLNL does not have a system for handling,identifying,and
(PT.6-1) transportingpackagesof hazardousmaterials,in compliance
(H2/CI) with the safety policiesand criteriaprescribedin DOE 1540.1,
CAT. II DOE 5480.1,and DOE 5480.3,and in State and Federal regulations.

CONCERN: Shipping manifestsdo not consistentlymeet theDepartment of
(PT.6-2) Transportation(DOT) and EnvironmentalProtectionAgency (EPA)
(H2/CI) regulationsin that they do not providethe required information
CAT. II in the specifiedformat.

J. Nuclear CriticalitySafet_

CONCERN: The criticalitysafetyevaluationsperformedby the Criticality
(CS.3-I) Safety and AnalysisGroup do not always includea formal
(H3/C2) documentationof the review process.

CONCERN: The sound levelsof the criticalityalarm system in Bldg. 332
(CS.5-I) do not conformwith the recommendationsof ANSI/ANS 8.3-1986.
(H2/C2)

K. Security/SafetyInterface

CONCERN: There exist severalmechanismsby which facilitiesand equipment
(SS.I-I) may be modifiedwithoutreceivinga Security/Safetyreview to
(H2/C2) the same codes, standardsand criteria affordedthe original

design_

CONCERN: The ProtectiveForce Division EmergencyPlan does not clearly
(SS.3-I) establish lines of authorityand responsibilityunder all
(H2/C2) applicableconditions.

CONCERN: Safety limits have not been establishedas required by DOE 5480.16
(SS.3-2) for the use of securityweapons and equipmentnear safety systems
(H2/CI) and hazardousmaterial.

CONCERN: The protectiveforce trainingprogramand its implementationare
(SS.4-1) not in compliancewith SpecialOrder 86-04, Security Emergency
(H2/CI) Response Team (S.E.R.T.)_revisedJanuary22, 1987, and

DOE 5480.16.
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Tabulation of Concerns (Cont'd)

CONCERN: The protective force _raining records are not auditable, and
(SS.4-2) therefore, do not provide demonstrated evidence of officer
(H3/Cl) qualification in accordance with DOE5480.16.

CONCERN: The LLNL physical fitness training program for protective force
(SS.4-3) officers is not in compliance with 10 CFR 1046.11.(d).
(H2/CI)

CONCERN: Protectiveforce officersdo not receivetraining in the specific
(SS.4-4) safety rules and hazardsassociatedwith some facilitiesand
(H2/C2) processesat LLNL.

L. Site/Facilit_Safety Review

CONCERN: There is no fully functioningSafetyReview Committeeor
(FR.I-]) collectionof committeesprovidingindependentsafety oversight
(H2/CI) for LLNL operationsas required by DOE 5482.1B.

CONCERN: The conduct of the FacilitySafety Procedureand Operational
(FR.3-1) Safety Procedurereview and approval processat LLNL is not
(H2/C2) consistentwith the health and safety hazardpresentedby the

process being considered.

CONCERN: The annual appraisalguidance provided in the Health and
(FR.4-1) Safety Manual is not in compliancewith DOE 5480.5.
(H3/CI)

CONCERN: The LLNL Site IndependentReview and AppraisalSystem is not
(FR.4-2) in compliancewith the requirementsof DOE 5480.5,DOE 5480.IB,
(H2/CI) and generallyacceptedindustrialpractices.

CONCERN: A formal triennialreviewof the safety review system for LLNL
(FR.5-1) operationsis not conductedas requiredby DOE 5482.1Band
(H2/CI) DOE 5480.5.

CONCERN: LLNL site managementhas not implementeda safetyprogram that
(FR.6-1) ensures the timely followupand closureof all safety items.
(H2/C2)

M. RadioloqicalProtection

CONCERN: There is an insufficientnumber of operationaland
(RP.I-I) administrativeproceduresto provideguidance in the detailed
(H2/CI) implementationof programsand to control interactionsamong

the various radiationprotectiongroups.

CONCERN: Administrativeand operationalproceduresare not consistently
(RP.I-2) developed,reviewed,and approved.
(H2/C2)
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Tabulationof Concerns (Cont'd)

CONCERN: Audit plans of radiologicalactivitiesdo not ensure that all
(RP.2-1) elementsare addressed,includingthose specifiedin DOE 5482.1B,
(H2/CI) Section9.d., and DOE 5480.11,Soction9.r.

CONCERN: There is very little independencein internalradiationprotection
(RP.2-2) audit programs.
(H3/C2)

CONCERN: lhe radiationwork permit does not provide informationto the
(RP.3-1) worker on the radiologicalenvironmentof the workplace.
(H2/C2)

CONCERN: Radwastecontainersand some controlledareas are not properly
(RPo3-2) posted in accordancewith DOE 5480.11.
(HI/CI)

CONCERN: LLNl.practicessuch as wearing half-facemasks and permitting
(RP.6-1) high hood airflow velocitiesmay not properly controlpotential
(H2/C2) internalradiationexposures.

CONCERN: Emergency respiratorprotectionequipmentis not being properly
(RP.6-2) inspectedin accordancewith ANSI Z88.2.
(H2/CI)

CONCERN: The bioassay samplingfrequencyand type, in combinationwith the
(RP.7-1) air monitoringprogram,may not detect internalexposuresto all

(H2/CI) radionuclidesat the levels specifiedin the DOE draft Performance
Standardsfor InternalDosimetryPrograms.

CONCERN: The LLNL internalradiationdosimetryprogram does not meet the
(RP.7-2) requirementsof ANSI N13.30 for quality assuranceand quality
(H2/C2) control.

CONCERN: The calibrationand maintenancefor some of the fixed and
(RP.8-1) portable instrumentationdo not satisfyall requirementsin
(H2/C2) ANSI Standardsand good industrypractices.

CONCERN: The air monitoringsystemsmay not reliablyprovidethe information
(RP.9-1) needed for an effective internaldose control program.
(HI/CI)

CONCERN: Some work practices in a radiationenvironmentdo not ensure
(RP.lO-I) proper radiationcontrol.
(H2/C2)

CONCERN: Swipe countingproceduresmay allow the releaseof equipment
(RP.lO-2) above the smearabler_]easelimit specifiedin DOE 5480.11.
(H2/CI)
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Tabulation of Concerns (Cont'd)

CONCERN: The ALARAprinciples were not incorporated during the handli,=g and
(RP.II-1) processing of the samples.
(H2/C2)

CONCERN: Occupationalradiationexposure recordsare not collected,stored,
(RP.12-1) and retained in accordancewith a uniformprocedureor system.
(H3/C2)

N. IndustrialHygiene

CONCERN- Industrialhygieneprofessionalsupportto the Health and Safety
(IH.I-I) Teams has not been sufficientto ensureeffective identification
(H2/C2) and controlof potentialhealth hazardsin the workplace.

CONCERN" A significantnumber of Health and Safety Technicianshave not
(IH.I-2) been providedsufficientindustrialhygienetraining to ensure
(H2/C2) consistent implementationof the industrialhygiene program.

CONCERN: Health and Safety Techniciansare not sufficientlyinvolvedin
(IH.I-3) routine operationalresearch activitiesto minimize potential
(H2/CI) hazards or monitor the effectivenessof controls.

CONCERN: LLNL does not have controlsor effectiveprocedures in place
(IH.I-4) to facilitateconsistent interpretationand implementationof
(H2/C2) the industrialhygieneprogramacross organizationalunits.

CONCERN: LLNL has not consistentlyimplen{entedoperationalsafety procedures
(IH.2-1) to ensure that potentialemployeeexposuresto chemical and
(H2/CI) physical agents are maintainedat levels consistentwith the ALARA

goals for the main site or with DOE 5480.10.

CONCERN: LLNL has not implementeda uniformhealth hazard evaluation,
(IH.3-1) control, and tracking programfor potentialsitewide health
(H2/CI) hazards.

CONCERN: Operationsat LLNL involvingpotentialexposureto toxic agents
(IH.3-2) and chemicalcarcinogens[i.e.,metals (Be), solvents,and
(H2/C2) amine-basedcuring agents]are not evaluatedin light of current

personalprotectiveequipmentguidelines.

CONCERN: The main site has not developedcriteriafor continuous
(IH.4-1) performance-basedindicatorsfor high hazard exhaust
(H2/C2) ventilationsystems.

CONCERN" The LLNL implementationof a comprehensiveasbestoscontrol
(IH.5-1) program is not consistentwith internalLLNL guidelines and
(H2/C2) requirementsof the ALARA program.
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Tabulation of Concerns (Cont'd)

CONCERN: LLNL has not completed a sitewide review of respirator usage, as
(IH.5-2) recommendedin the prescribed DOEstandard, ANSI Z88.2.
(H2/C2)

CONCERN: LLNL has not fully implementedall elementsof the OSHA Hazard
(IH.6-1) CommunicationStandard,29 CFR 1910.1200,particularlythose
(H2/C2) aspects of the Standardrelatedto availabilityof MaterialsSafety

Data Sheet (MSDS)labelingrequirements,and maintenanceof chemical
inventory.

O. _Occ_cupationalSafety

CONCERN: LLNL has not implementedan effectiveindependentoversight
(0S.I-I) program for health and safety-relatedactivities.
(H2/C2)

CONCERN: LLNL administrativeproceduresfor recordingoccupationallyrelated
(0S.I-2) illnessesdo not ensure that all data reportedto DOE/DOL are
(H3/CI) correct.

CONCERN: Some hazardousactivitiesare performedwithoutwritten Operational
(0S.2--I) Safety Procedureseven though these are requiredby LI.NLand/or
(H2/CI) mandatory requirements.

CONCERN: Plant Engineering controls over construction activities are not
(OS.4-1) effective in ensuring that construction work conforms to OSHA
(HI/Ct) requirements in 29 CFR 1926.
CAT. II

CONCERN: The LLNL practices for ladder inspections, electrical installation
(0S.5-I) and modifications, fire extinguisher inspections, portable power
(HI/CI) tool and cord inspections, and hoist inspections have not been

effective in meeting DOE-prescribed occupational safety standards.

P. Fire Protection

CONCERN- Because the fire protection program is divided among three
(FP.I-I) separate groups, a unified fire protection program does not exist
(H2/CI) at the main site or Site 300 to meet the requirements of DOE5480.7

and industry standard practices.

CONCERN: The Life Safety Code analysis does not appear to have been followed
(FP.2-1) precisely sitewide, to address the deviations from the existing
(H2/C1) requirements of the Life Safety Code, DOEExplosive Safety Manual,

Uniform Building Code, and the LLNL Health and Safety Manual.

CONCERN: The loss by fire in the cable run areas or from sever_ exposure
(FP.4-1) from ,railers 1701, 1702, or 1703 could result in the shutdown
(HI/C2) of a facility (Bldg. 1705).
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Tabulation of Concerns (Cont'd)

CONCERN: The recommendations contained in the Factory Mutual Research
(FP.5-1) Corporation (FMRC) report are not being implemented in a timely
(H2/C2) manner. DOEhas not granted exemptions from the FMRCreport.

CONCERN: The automatic sprinkler systems at Site 300 are not fully
(FP.5-2) operational, and others cannot be considered reliable
(H2/C2) during subfreezing weather.

CONCERN" Because theSite 300 Fire Department is not fully staffed,
(FP,6-1) potential interior fire fighting activities are limited.
(H2/CI)

CONCERN: Design review and planningare incompletefor new construction
(FP.7-1) and buildingmodificationsinvolvingfire protectior_and life
(H2/CI) safety.

CONCERN: The preventivemaintenance,inspection,and testing of fire
(FP.7-2) systemsand fire alarm systems is not in compliancewith
(H2/CI) DOE 5480.7 and DOE 6430.IA.

CONCERN: The deficienciesnoted by FactoryMutual for Site 300 have not
(FP.7-3) been addressedin a timely manner.
(HI/Ct)

CONCERN: The fire protectionwater supplies are consideredinsufficient
(FP.7-4) per NFPA-13 and FactoryMutual Research Corporation(FMRC) Data Sheet
(HI/CI) 2-8N and unreliableat Site 300 due to deficienciesin the flow and

pressureavailable,and in the valve inspectionprogram. Deficiencies
in the valve inspectionprogramand the limitedaccessibilityto the
fire protectioncontrolvalvesmake the water suppliesat LLNL
unreliable.

CONCERN: The sitewidefire alarm system is deficientin meeting requirements
(FP.7-5) (NFPA-72D)for the use of listed or approvedfire alarm equipment
(H2/CI) and does not provide for automaticnotificationto building
CAT. II occupants.
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Team Compositionand Areas of Responsibility

TechnicalSafetyAppraisal
LawrenceLivermoreNationalLaboratory

EH Senior Manager Oliver D. T. Lynch, Jr.
Office of Safety Appraisals
Department of Energy

Subteam Leaders Fredric D. Anderson
Office of Safety Appraisals
Department of Energy

Richard H. Lasky
Office of Safety Appraisals
Department of Energy

Assistant Team Leaders Albert D. Morrongiello
Office of Safety Appraisals
Department of Energy

Bal M. Mahajan
Office of Safety Appraisals
Department of Energy

Organization and Administration Ar_dr'ewJ. Pressesky
Private Consultant

Lorin C Brinkerhoff
Private Consultant

Quality Verification Henry P. Himpler, Jr.
ARINC

Charles Grua
Office of Quality Programs
Department of Energy

Operations/Experimental Activities Ernest W. ,Johnson
Private Cunsul tant

Leon H. Meyer
Private Consultant

William E. Mott
Private Consultant

Maintenance Lewis Masson
SCIENTECH,Inc.
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Maintenance Charles R. Jones
SCIENTECH,Inc.

Training and Certification Richard W. Vinther
Battel I e-Northwest

Robert W. Tayloe, Jr.
Battel I e.-Co,umbus

Auxiliary Systems Woodson B. Daspit
WBDConsulting Corp.

Charles R. Jones
SClENTECH,Inc.

Emergency Preparedness George Bailey
Advanced Systems Technology

Technical Support J. Kenneth Anderson
Private Consultant

William J. Zielenbach
Bat tel I e-CoI umbus

Packaging and Transportation William Brobst
The Transport Environment

Nuclear Criticality Safety Adolf Garcia
Argonne National Laboratory-West

Security/Safety Interface Thomas L. Van Witbeck
TOMAEnterprises

Site/Ficility Safety Review Thomas L. Van Witbeck
TOMAEnterprises

Robert W. Tayloe, Jr.
Battel I e-Col umbus

Radiological Protection Wayne Knox
Advanced Systems Technology

Joseph M. Garner
Private Consultant

Industrial Hygiene Michael C. Garcia
Albuquerque Operations Office
Department of Ep_rgy

Robert D. Gilmore
Environmental Health Sciences, Inc.
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OccupationalSafety Ronald E. Alexander
EnVironmentalManagementAssociates

Robert D. Gilmore
EnvironmentalHealth Sciences,Inc.

Fire Protection George Weldon
PrivateConsultant

CharlesW. McKnight
WestinghouseIdaho Nuclear Co., Inc.

Medical Services BernardS. Zager,M.D.
PrivateConsultant

Report Support and Liaison:

AppraisalCoordinators Mary Meadows
Office of SafetyAppraisals
Departmentof Energy

Fran Kimball
Office of SafetyAppraisals
Departmentof Energy

Rita A. Bieri
Los Alamos NationalLaboratory

AssistantCoordinatorsin Training Dee Young
Office of Safety Appraisals
Departmentof Energy

Heidi Coblentz
Office of Savannah River Restart
Departmentof Energy

Peggy Lewis
Office of QualityPrograms
Departmentof Energy

Report TechnicalEditors John W. Klinglhoefer
BatteIIe-CoIumbus

Pamela Gurwell
Battelle-Northwest

SAN Liaison Scott Samuelson
San FranciscoOperationsOffice
Departmentof Energy

DP ProgramLiaison Roy Lee
WeaponsSafety and Operations
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DP Program Liaison Roy Lee
WeaponsSafety and Operations
Departmentof Energy

C-4



APPENDIXD
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Technical Safety Appraisal
Lawrence Livermore National Laboratory
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NAME: Oliver D. T. Lynch,Jr.

AREA OF RESP: EH Senior Manager

ASSOCIATION: U.S. Departmentof EnergyHeadquarters,Office of Safety
Appraisals

EXPERIENCE: 26 years

o U.S. Departmentof Energy,Germantown,Maryland

- Director,Safety InspectionsDivision,OSA

o U.S. NuclearRegulatoryCommission,Rockville,Maryland

- RadiationMeasurementsand Health EffectsSection Chief
- Standardizationand DecommissioningSectionChief
- Safeguardsand Non-PowerReactorsSection Chief
- RadiationProtectionSection Leader
- Senior OperatingReactor ProjectManager
- EnvironmentalAssessmentSection Chief, TMI Program

Office
- TMI Special InquiryGroup (Rogovin)

Senior EnvironmentalProjectManager

o InternationalAtomic EnergyAgency

- TechnicalWorking Group Leader,Vienna,Austria
- Instructor,Cairo, Egypt

o GeneralDynamics,ElectricBoat Division,Groton,
Connecticut

- Chief, RadiologicalControlHealth Engineerin_

o U.S. Atomic Energy Commission,Las Vegas, Nevada

-. RadiologicalSpecialist

o San Diego State University,San Diego, California

- AssistantRadiologicalSafetyOfficer

EDUCATION: B.S. Applied Physics,San Diego State University
M.S. Nuclear Physics,San Diego State University

OTHER: Member, Health PhysicsSociety
Member,American ForestryAssociation
Sigma Pi Sigma
Author, Textbooksand TrainingManuals,Small Craft Safety,

Operations,and Navigation
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NAHE: Fredric D. Anderson

AREAOFRESP: Health and Safety SubteamLeader - Main Site LLNL

ASSOCIATION: U.S. Department of Energy Headquarters

EXPERIENCE: 36 years

o TeamLeader - Office of Safety Appraisals, Departmentof
Energy

o Private Consultant - Nuclear Safety of Power/Research
Reactors
- Technical Specifications
- PrudencyReviews for Public Utility CommissionHearings
- Preparation andReview of Safety Analysis Reports
- Verification and ReadinessReviews of PowerPlants for

Licensing
- EmergencyPlanning and Rad Protection Programs

o U.S. Nuclear Regulatory Commission
- Senior Reactor Engineer: Technical

Specifications/Westinghouse PowerPlants
- Senior Nuclear Engineer: Regulatory Requirements/Siting

Policy and Practices

o U.S. Atomic Energy Commission
- Lead Reactor Engineer: Operating Reactor Project

Leader/Radiation Physics Specialist
- Nuclear Engineer: Special Safety Concernsfor Power

Reactors; SNAP/ROVER/PLUTOSafety Reviews

o Atomics International
- Senior ResearchEngineer: Managerof SNAPReactor Safety

Programs (Experimental andAnalytical)
- Research Engineer: Shield Analyst for OMRand SGR

Programs(E×perimental and Analytical): Waste Disposal
SystemsandHot Cells Design

o U._,,. Public Health Service
- C_,_issioned OCficer: Radiological Health Instructor and

Editor of Publications; Operation RedwingMonitoring Team
Member

o N.C. State University- Physics Instructor

EDUCATION: B.S.Math/Physics,PurdueUniversity
M.S. EngineeringPhysics,N.C. StateUniversity

OTHER: Marquis'Who'sWho inthe East
LeadersinAmericanScience
Dictionaryof InternationalBiographies
SigmaPi Sigma
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NAME: RichardH. Lasky

AREA OF RESP: Health and Safety SubteamLeader - HEAF and Site 300

ASSOCIATION. U.S. Departmentof EnergyHeadquarters

EXPERIENCE: 16 years

o U.S. Departmentof Energy

- TSA Team Member, LBL, TSTA, ATR and Pantex
- TSA Team Leader

o U.S. Nuclear RegulatoryCommission

- ElectricalEngineer,Instrumentationand Control Systems
- EquipmentQualificationand Test Engineer,Environmental

QualificationInspections

o U.S. Departmentof the Navy, NorfolkNaval Shipyard

- Nuclear/electricalengineer,Nuclear Engineering
Department

- Senior Engineer: PrimaryPlant instrumentation,Primary
Plant Controls,NuclearInstrumentations,Steam Generator
Water Level Control,TemperatureMonitoring,Reactor
Protectionand Alarms, RadiationMonitoring,SG Chemical
Cleaning (Electrical)

EDUCATION: B.S. ElectricalEngineering,Norwich University

OTHER: Member, Instituteof Electricaland ElectronicEngineers



NAME: Albert D. Mor_'Dngiello

AREA OF RESP: AssistantTeam Leader - Main Site LLNL

ASSOCIATION: U.S. Departmentof Energy Headquarters

EXPERIENCE: II years

o U.S. DOE- AssistantTeam Leader in Safety Inspection
Division

o U.S. NuclearRegulatoryCommission- Resident Inspector

o EnvironmentalProtectionAgency - Health Physicist

EDUCATION: B.A. Chemistry,Universityof Rhode Island
M.S. Biology,Universityof Richmond
M.S. ProfessionalManagement,FloridaInstituteof Technology
AdditionalStudiesat RutgersUniversity- Departmentof

RadiationScience
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NAME: Bal M. Mahajan

AREA OF RESP: AssistantTeam Leader - HEAF and Site 300

ASSOCIATION: DOE/Headquarters,Office of Safety Appraisals

EXPERIENCE: 27 years

o U.S, Departmentof Energy,Germantown,Maryland

- AssistantTeam Leader for TechnicalSafety Appraisalsof
DOE Facilities

- Team Member on FMPC TSA

o National Instituteof Standardsand Technology

- PrincipalInvestigatorfor Experimentaland Theoretical
Researchin:

Gas AbsorptionKinetics, Evaluationof IndoorAir
Qualityand Air Cleaning Equipment
Hydraulicsof Water Supply and Drainage Systems.
NaturalConvectiveHeat and Mass Transfer
Hazard Analysisand TechnicalRationalefor developing
Test Protocolsand Safety PerformanceStandardsfor
variousproductsand equipment

o Universityof Maryland

- Teaching: Power Plant Design and Operations,HVAC
Systems,Heat Transfer,Thermodynamics,and Mechanics

- Research: Fluid Jet Mixing, Pollutionfrom Power Plants,
and Emissivityof Gas ParticleMixtures

EDUCATION: B.S. PhysicalSciences,Panjab University,India
M.S. MechanicalEngineering,Universityof Maryland
Ph.D. MechanicalEngineering,Universityof Maryland

OTHER: ProfessionalEngineer,State of Maryland
Member of ASME, ASHRAE,ATM, and World Safety Organization
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ItaJ'lE: Ronald E. Alexander

AREA OF RESP: OccupationalSafety

ASSOCIATION: EnvironmentalManagementAssociates

EXPERIENCE: 20 years

o EnvironmentalManagementAssociates

- HazardousMaterialManagementConsultantprovidingOSHA
complianceassistance,hazardouswaste assistance,
environmentalliabilityassessments,Safety Analysis
Reports,permitting assistance,and TechnicalSafety
Assessmentassistance

o Mason & Hanger - Silas Mason Co., Inc.

- DepartmentalScientistresponsiblefor managing 34
professionalsin the areas of health physics, industrial
hygiene,environmentalprotection,and waste management

- Senior Health/Physicist/IndustrialHygienistresponsible
for supervisionof healthphysics, industrialhygiene and
environmentalprotectionpersonnel

- Area Safety Engineerresponsiblefor performing
industrialsafety and explosivesafety compliancereviews
of weapons assemblyarea

EDUCATION: B.S. Texas Tech University
GraduateWork - West Texas University
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It_lE: J. Kenneth Anderson

AREAOF RESP: Technical Support

ASSOCIATION: PrivateConsultant

EXPERIENCE: 38 years

o Manager, Safety Assessment Office, Westinghouse Hanford

o Manager,NuclearSafety,WestinghouseHanford

o ExecutiveSecretaryand member,WestinghouseHanford
Safeguards(NuclearFacilitySafety Review) Council

o NuclearFacility (reactorand nonreactor)design analysis,
operationsanalysis,and safety analysisat Hanford

o Member of six DOE-.HQTechnicalSafety AppraisalTeams

o ClassificationOfficer (2.5 j_._o_.),WestinghouseHanford

EDUCATION: B.A. Physics,Universityof Utah
Graduatecourses in physics,mathematics,and reactor design

analysis,Universityof Idaho
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NAME: George P. Bailey

AREA OF RESP: EmergencyPreparedness

ASSOCIATION_ Advanced SystemsTechnology,Inc.

EXPERIENCE: 25 years

o Advanced SystemsTechnology, Inc.

- Manager, EmergencyPreparedness

o Stone & WebsterEngineeringCorp.

- Senior EmergencyPlanningAnalyst

o Public Serviceof Indiana- Marble Hill NGS

- Senior EmergencyPreparednessLicensingEngineer

o LouisianaPower & Light - Waterford3 SES

- Site EmergencyPlanningCoordinator

o Nuclear EnergyServices,Inc.

- Manager, ProtectiveServices

EDUCATION: Universityof Philippines
Texis CommunityCollege
Hartford State VocationalCollege
NET Course, SandiaBase, New Mexico
Disaster PreparednessInstructorCourse
CBR Warfare InstructorCourse
Nuclear WeaponsBasic Course
Nuclear WeaponsAdvanceRecertification

OTHER: AIF - Subcommit'Leeon Siting, Licensingand Emergency
Preparedness

AIF - Subcommitteeon Safeguards
Society of Fire ProtectionEngineers



NAME: Lorin C. Brinkerhoff

AREAOF RESP: Organization. and Administration

ASSOCIATION: Private Consultant

EXPERIENCE." 36 years

o Nuclear Safety Technical Expert under contract to EG&G
Idaho, Scientech, and Oak Ridge Associated Unive_'sities

o Technical Safety Appraisal Team Leader, DOE, Office of
_;_fety Appraisals

o Reactorand NuclearFacility.SafetySpecialist,AEC/ERDA/DOE

o Senior Nuclear Engineer,Aerojet GeneralCorporation,
NuclearRocket DevelopmentCenter (NevadaTest Site)

o Reactor Foreman,Ph._.lipsPetroleumCo., Idaho Test Site

o Graphite ResearchAnalyst,Hanford Test Site, General
Electric Company

EDUCATXON: B.S. Chemical Engineering,Universityof Utah

OTHER: Past member of ANS-15 StandardsCommitteeon Research Reactor
Safety

Past Member of ANSI N-16 StandardsCommitteeon Nuclear
Criticality Safety

Listed in:
Who's Who in the East
Who's Who in the World
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NAME: WilliamA. Brobst

AREA OF RESP: Packagi,_gand Transportation

ASSOCIATION: The TransportEnvironment,Inc., Kitty Hawk, NC

EXPERIENCE: 39 years

o The TransportEnvironment,Inc. - President

- Technicaland managementconsultingin the field of
hazardousmaterialstransportationsafety

o Departmentof Energy - Directorof TransportationManagement

- Developedand managedthe agencyprogram for R&D and risk
managementin energy/fuelstransportation

- Set policy and managed transportationoperations

o Atomic Energy Commission- Chief of Transportation

- Developedand directedAEC's first centralized
transportationmanagementand R&D program

- Set up a major package,vehicle,and safety system
testing and risk analysisprogram

o Departmentof Transportation- Deputy Director,Office of
HazardousMaterials

- Directedthe DOT's technicalprogram for hazardous
materials safety regulatorydevelopment

o U.S. Navy: NuclearWeaponsOfficer

- Radiologicalphysicsand dosimetry

EDUCATION: B.S. Chemistry,NorthwesternUniversity
Graduatework in Nuclear Engineering,Universityof Nevada and

in Mathematics,Universityof Chicago

OTHER: Certifiedby American Board of Health Physics NationalAcademy
of Sciences'Committeeon Transportationof Hazardous
Materials (formerChairman)

Past Chairmanof the TransportAdvisoryGroup, IAEA DOE
IndependentReview CommitteeMember,TRU Waste Program
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NAME: Woodson B. Daspit

AREA OF RESP: AuxiliarySystems

ASSOCIATION: W.B.D. ConsultingCorporation

EXPERIENCE: 39 years

o Consultant

- Provideconsultingservicesto DOE in the areas of
reactoroperations,auxiliarysystemsand technical
support

- Provideconsultingservicesto Bechteland Westinghouse
on design of new low pressure,D20 moderatedproduction
reactor

o Du Pont, SavannahRiver Plant

- SeniorReactorAssociatefor advanced studies
ProcessAssociatefor advancedstudies: procedure
enhancement,training,and simulatorprocurement

- Chief Supervisorfor reactorphysics: hydraulics,heavy
water technology,productionreactorcharge design,test
reactortechnicalassistance,and productioncalculations
(manualand automated)

- Site EmergencyResponseCommittee
-. Responsiblefor mechanical,electrical,and instrument

assistancegroups
- Area Assistance: assignedin reactor buildingproviding

direct assistanceto operatingpersonnel,wrote incident
reports,reviewedjob plans, process improvements,etc

- Shieldingand InstrumentationGroup Leader
- ExperimentalPhysics: startupof critical facility;

constructioncheckouts;planningand performing
experimentsfor applicationto productionreactors

o U.S. Naval Ordnance Test Station

- High explosiveresearch includinguse of very high speed
photography

EDUCATION: B.S. Physics,LouisianaState University
M.S. Physics,LouisianaState University

OTHER: American NuclearSociety
Sigma Xi
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NAME: Adolf S. Garcia

AREA OF RESP: NuclearCriticalitySafety

ASSOCIATION: ArgonneNational Laboratory

EXPERIENCE: 14 years

o CriticalitySafety.Representativefor the Reactor
Experimentsand ExaminationsDivision

o Served as the NuclearCriticalitySafety member of the
Technical SafetyAppraisalof the SavannahRiver Plant-
UraniumCanyon and LLNL PlutoniumResearchLaboratory

o Member of ANL CriticalityHazardsControlCommittee

o Member of the ANL NuclearFacility SafetyCommittee

o Member of the ReactorExperimentsand ExaminationsDivision
Safety Review Committee

o NuclearCriticalitySafety and Fuels ManagementEngineer for
the Hot Fuels ExaminationFacilities,ANL

o ReactivityWorth of Materialwork with the Zero Power
PlutoniumReactor,Applied PhysicsDivision,ANL

o Nuclear MaterialSafeguardsand Security for the Hot Fuels
ExaminationFacilities,ANL

o Consultantto the U.S. DOE, Office of NuclearCriticality
Technologyand SafetyProject

EDUCATION: B.S. Physics and NuclearEngineering,LouisianaState
University

M.S. Nuclear Engineering,LouisianaState University

OTHER: .Memberof the SteeringCommitteeof DOE's Nuclear Criticality
Safety AnalyticalMethodsResource Center

Member of the SteeringCommitteeof DOE's NuclearCriticality
InformationSystem
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I(AJ(E: MichaelC. Garcia

AREA OF RESP: IndustrialHygiene

ASSOCIATION: DOE - AlbuquerqueOperationsOffice

EXPERIENCE: 16 years

o Industrial Hygienist, Pepartment of Energy, Albuquerque
Operations Office

o Manager,Healthand Safety,GeneralElectricCo.,Aircraft
EngineGroup

o IndustrialHygienist,GeneralElectricCo.,AircraftEngine
Group

o ProjectOfficer,NIOSH,CriteriaDocumentsDevelopment
Branch

o IndustrialHygieneChemicalTechnician,LANL,HSE-5

o IndustrialHygienist,U.S.Navy Reserve

EDUCATION: B.S.Universityof NewMexico
M.S.CentralMissouriState
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NAME: Joseph M. Garner

AREA OF RESP: RadiologicalProtection

ASSOCIATION: PrivateConsultant

EXPERIENCE: 43 years

_o Health Physics Private Consultant

o Monsanto Research Corporation, Mound Laboratory

- Provided field evaluations of in process radiation
protection activities at the Rocky Flats Plant

- Captainof US DOE RadiologicalAssistantTeam and Broken
Arrow RadiologicalResponse

- Supervised25 to 35 health physicstechniciansand
decontaminationworkers

EDUCATION: LindsayWilson Jr. College, 1939-41
Universityof Dayton, 1947-50

OTHER: Health PhysicsSociety
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NAME: Robert D. Gilmore

AREA OF RESP: PersonnelProtection

ASSOCIATION: EnvironmentalHealth Sciences, Inc. (EHS)

EXPERIENCE: 15 years

o President, EHS

- Engineering and technical services firm specializing in
environmental and safety sciences

o Participatedin TSAs at the FMPC, Y-12, PANTEX,Hanford,
WDP, LLNL, SNL, ATR, RFP, GEND and Kansas City facilities

o Hanford EnvironmentalHealth Foundation

- Director of Operationsand Planning: Providing
comprehensiveoccupationaland environmentalhealth
servicesincludingprograms in occupationalmedicine,
nursing, psychology,research,and environmentalsciences

- DepartmentManager: For industrialhygieneservices,
environmentalmonitoring,and analyticalchemistry

o Union CarbideCorporation

- CorporateStaff: Headquartersstaff providingtechnical
directionand programguidance to multi-national
operatingcomponentsin health, safety,and environmental
affairs

- Manager of IndustrialHygiene Department: Oak Ridge
Gaseous DiffusionPlant

o U.S. Atomic Energy Commission/U.S.ERDA

- Safety and IndustrialHygiene Engineer;Richland
OperationsOffice

EDUCATION: B.S. EnvironmentalHealth,Chemistry;Universityof Washington
M.S. IndustrialHygiene,Universityof Washington

OTHER: Certified in ComprehensivePracticeof IndustrialHygiene by
the _nerican Board of IndustrialHygiene

/
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NAIIE: Charles Grua

OF RESP: Quality Verifications

ASSOCIATION: U.S. Departmentof Energy Headquarters,Office of Quality
Programs (OQA)

EXPERIENCE: 32 years

o Quality Assurance Engineer, OQA/DOE

- Participate as a team memberor team leader in DOEQA
Appraisals, TSA and Tiger Teams appraisals

o Environmental Control Technology Specialist, ERDA/DOE

o Program Manager, Department of Interior, Office of Coal
Research

o Acting Chief, Plant Engineeringand ProjectManagement
Division,Departmentof Interior,Office of Saline Water

o ResidentManager, VariousSites of Office of Saline Water,
Departmentof Interior

o MaintenanceEngineerSection,National Instituteof Health,
Departmentof Health,Education,and Welfare

o HoneywellApplicationsEngineering

o Third AssistantEngineer,Lykes BrothersSteamship

o U.S. Navy-AtlanticFleet-Boilerand MachineryOfficer

EDUCATION: B.S. Marine Engineering,U.S. MerchantMarine Academy

OTHER: American SocietyMechanicalEngineers
American Societyfor QualityAssurance
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NAME: Pamela L._Gu_ell

AREAOF RESP: Report Technical Manager

ASSOCIATION: Battelle-NorthwestGivision

EXPERIENCE: 7 years

o Battelle-NorthwestDivision

- Supervisor,TechnicalCommunications
- Editor-in-residence,Materialsand Chemical Sciences

Center
- Technicaleditor for DOE Restart ReadinessReview of

High-Flux IsotopeReactor,Oak Ridge NationalLaboratory
- Technicaleditor for DOE Safety Evaluationsof N Reactor,

PUREX, and SavannahRiver Reactors
- Technicaleditor for BrookhavenTSA
- Lead editor,public commentvolume, HanfordDefenseWaste

EnvironmentalImpactStatementand Surplus Production
ReactorDecommissioningEnvironmentalImpactStatement

EDUCATION: B.A. English,Universityof'Rochester
M.A. English,Universityof Virginia
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NAME: Henry P. Himpler,Jr.

AREA OF RESP: QualityVerification

ASSOCIATION: ARINC ResearchCorporation

EXPERIENCE: 34 years

o Health and Safety SubteamMember - Mound Tiger Team

o TSA Team Member - N Reactor, PFP, Hanford Tank Farm, NPR,
SPR, BNL, and HFIR

o Test and EvaluationSystemsEngineering,Managementand
Design - WestinghouseCorp. and RaytheonCo.

o QA ProjectEngineerand ProjectManager - Westinghouseand
GeneralElectricCo.

o Consultantto DOE in QA ProgramPlanningand Auditing -
ARINC ResearchCorporation

o Consultantto U.S. Navy Weapon Systems/ProjectManagement,
Planningand Auditing - ARINC ResearchCorporation

o ElectronicSystemsDesign Engineering- Westinghouse
Corporation

EDUCATION: B.S. ElectricalEngineering,Johns Hopkins University
B.S. IndustrialTechnology,RogersWilliams College
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NAME: Ernest W. Johnson

AREA OF RESP: Operations

ASSOCIATION: Private Consultant

EXPERIENCE: 25 years

o TechnicalExpert under contractto Oak Ridge Associated
Universitiesand EG&G Idaho

o Participanton nine TechnicalSafetyAppraisals,Rocky Flats
Plant (707, 771, and 776/777),PANTEX,LANL TA-55, LLNL-332,
FMPC, WVNS, and GEND

o Consultantto DOE in Aerospace and FacilityNuclearSafety

o Consultantto EG&G-MAT in numeroustechnicaland
programmaticareas

o Part-timeInstructor,Universityof Dayton

o Monsanto ResearchCorporation,Mound Facility

- Aerospaceand TerrestrialHeat Source Design, Testing,
and SafetyAreas

- Plutonium-238and .-23gtechnicalstudiesfor NRC and DOE
- SAR and SARP generation for variousplutonium-23Bsystems
- ProjectManagerfor numerous heat-sourceprojects
- BuildingManager for plutoniumfacilitiesat Mound

EDUCATION: B.S. Chemistry/Mathematics,WisconsinState College
M.S. PhysicalChemistry,Iowa State University
Ph.D. PhysicalChemistry,State Universityof Iowa

OTHER: American ChemicalSociety
American Societyfor Metals (ASM International)
Alpha Chi Sigma
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NAME: CharlesR. Jones

AREA OF RESP: AuxiliarySystems and Maintenance

ASSOCIATION: SCIENTECHInc.

EXPERIENCE: 23 years

o SCIENTECHInc.
- Senior Consultant: Providesenior level consultingfor

nuclearplant safetyevaluationsand reliabilitystudies.
Team coordinatorfor independentCriticalitySafety
Assessmentat Rocky Flats Plant. Oversightof Savannah
River Site ReactorSafety ImprovementProgram.

o Tenera Corporation
•- Senior ProjectManager" Assisted commercialnuclear

plants in safety system functionalassessments,technical
troubleshooting,and operationreliabilityand safety.
Evaluatedsafe shutdownand fire protectionrequirements
for nuclearplants.

o U.S. Departmentof Energy
- TechnicalAdvisor: On loan from Navy NuclearPropulsion

Programto Naval AdvancedWeapons Programfor
troubleshootingand Comprehensivenuclear safetymatters.

o U.S. Navy, Nuclear PropulsionMobile Training'Team
- Participatedin team inspectionsof nuclear plants for

Pacific Fleet Surfaceships, auditing normal and
emergencyoperations,chemistry and radiological
controls,maintenanceand administration.

o Nuclear PoweredCruiserBainbridge
- OperatingOfficer

o Nimitz PrecommissioningUnit
- Reactor MechanicalAssistant

o USS Enterprise
- Station Officer

EDUCATION: B.S.U.S. Naval Academy
O.E. MIT

M.S. MechanicalEngineering,MIT

OTHER: Member,American NuclearSocietyCertifiedNuclearChief
Engineer (Naval Reactors)
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NAME: John W. Klingelhoefer

AREA OF RESP: TechnicalEditor

ASSOCIATION: Battelle - ColumbusOperations

EXPERIENCE: 18 years

o BattelleColumbusOperations

- ProjectsManager: Participatedin TSAs for HanfordTank
Farm, PortsmouthGaseousDiffusionPlant, and Lawrence
LivermoreNational Laboratory; security Inspectionsfor
U.S. DOE weapons productionfacilities

- Nuclearfuel cycle safety and security studiesfor U.S.
NRC fuel productionfacilitiesand protectionof s_.nt
fuel and high level waste in transit

o WashingtonPublic Power SupplySystem

- ManagerSafeguards' Safety and security systemsdesign
and integration,emergencypreparednessplanningand
safeguardscontingencyplanning

- Responsiblefor personnel,administrativeand physical
protectionof commercialnuclearreactors

o NUSAC, Inc.

- SeniorTechnicalAssociate: Developeddesign criteria
and specificationsfor integratingsafeguardsand
securitysystemsfor DOE and NRC facilities

o Captain,Field Artillery

- Commandednuclearweaponsdetachment,responsiblefor all
nuclearsafety and securityrequirements

EDUCATION: B.S. Engineering,U.S. MilitaryAcademy

OTHER: CertifiedProtectionProfessional,A_erican Societyfor
IndustrialSecurity

Member, IEEE Subcommitteeon PhysicalSecurity



NAME: Wayne HarrisonKnox

MEA OF RESP: RadiologicalProtection

ASSOCIATION: Advanced SystemsTechnology,Inc.

EXPERIENCE: 25 years

o Advanced Systems Technology, Inc.: Senior Health
Physicist/EmergencyPlanner -- Providedspecialconsultation
to the NRC in the developmentof RegulatoryGuide in health
physics, th_ developmentinspectionplans and the evaluation
of emergencypreparednessprograms. Providedconsultation
to nuclearpower plants in the developmentand
implementationof health physics and emergencypreparedness
programs.

o Instituteof NuclearPower Operations-- ProjectManager of
EmergencyPreparedness-- Developedguidelines for
developmentand evaluationof emergencypreparedness
programs.

o BattelleNorthwest-- InternalRadiationSafety Auditor --
Conductedradiationsafety inspections.

o WestinghouseHanford -- OperationalHealth PhysicsAnalyst -
developedradiationsafety programsand evaluated safety
conditions. RadiationTech Supervisor- managed radiation
safety program.

o U.S. Army Reserve-- NuclearMedicineScientist

o USAF -- Radiation& Optical PhysicsProjectManager

EDUCATION: B.S. Physics,Clark College
M.S° NuclearEngineering/HealthPhysics,Georgia Instituteof

Technology

OTHER: Health PhysicsSociety
American NuclearSociety
ANSI CertifiedLead QA Auditor



llAHE: Lewis S. Masson

AREAOF RESP: Maintenance

ASSOCIATION: SCIENTECH,Inc.

EXPERIENCE: 37 years

o SCIENTECH, Inc.

- Senior Associate: provide technical assistance to U.S.
DOEand U.S. NRCin the fields of mechanical and nuclear
engineering

o EG&GIdaho, Inc.

- Technical support Lo Office of Defense Energy Projects
- Program Manager for the Fusion Engineering Program
- Division Mana!ler for the Loss-of-Fluids Test (LOFT)

Engineering Support Division

o Aerojet NuclearCompany

- Manager, SpecialReactorProjects,Design Engineering

o General ElectricCompany

- Manager, engineeringactivitiesfor advancednuclear
propulsionsystems

- Projectengineerduring recovery of the damaged SL-I
reactor at INEL

- Manager of test facilitiesand activitiesfor Aircraft
Nuclear PropulsionProgram

_DUCATION: B.S. MechanicalEngineering,Universityof California,Berkeley
M.S. Nuclear Engineering,Universityof Idaho

OTHER: Member of America NuclearSociety and Fusion Energy Divis:,on
Executive Committee
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NAME: CharlesW. McKnight

AREA OF RESP: Fire Protection

ASSOCIATION: WestinghouseIdaho Nuclear Company

EXPERIENCE: 9 years

o WestinghouseIdaho NuclearCompany

- ProjectManager, Fire ProtectionUpgrade Projects:
Responsiblefor coordinatingall phases of a projectto
upgradeexistingand installnew fire protection
equipment.

- Senior Fire ProtectionEngineer: Conductedplant
inspectionsfor fire protection;developed preventive
maintenanceprogram for fire protection systems;provided
fire protectionand safetydesign input; _nd design new
and test existingfire protectionsystems.

o FactoryMutual Engineering,Bellevue,Washington

- Loss PreventionConsultant: Conductedfield inspection
and analysisof various industriesthroughoutthe Pacific
Northwestand WesternCanada for protectionagainstfire,
flood, collapse,and earthquake.

o HKM AssociateEngineering,Billings,Montana

- AssistantEngineer: Conducteddam safety studies;
developedcomputer programfor continuouscenter pivot
irrigation;and designeddrainage interceptsystem.

EDUCATION: B.S. AgricultureEngineering,MontanaState University

OTHER: Member, NPSE, NFPA, and ICBO.
RegisteredFire ProtectionEngineer,State of Montana
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NAME: Leon H. Meyer

AREA OF RESP:Experimental Activities/Operations

ASSOCIATION= President,The LHM Corporation

EXPERIENCE: 37 years

o Technical expert under contract to Oak Ridge Associated
Universities and EG&GIdaho; served on 26 Technical Safety
Appraisals for DOE/EH

o Savannah River Plant, E.I. Du Pont de Nemours & Company,
Aiken, SC

- ProgramManager: Responsibilityfor Safeguardsand
Security,Long-RangePlanning,Budget Coordination,
QualityAssurance,EnvironmentalControl, Energy
Conservation,and Away-from-ReactorSpent Fuel Storage

o Atomic EnergyDivision,E. I. Du Pont de Nemours & Company

- ProgramManager,TechnicalDivision:Responsibilityfor
the DefenseWaste ProcessingFacilityand the LWR Fuel
ReprocessingDesign Project

o SavannahRiver Laboratory,E. I. Du Pont de Nemours &
Company,Aiken, SC, AssistantDirector

o SavannahRiver Laboratory,E. I. Du Pont de Nemours &
Company,Aiken, SC, Director,SeparationsChemistryand
EngineeringSection

o SavannahRiver Laboratory,E. I. Du Pont de Nemours &
Company,Aiken, SC, ResearchManager, SeparationsChemistry
Division

o SavannahRiver Laboratory,E. I. Du Pont de Nemours &
Company,Aiken, SC

- ResearchSupervisor,SeparationsEngineeringDivision.
Responsibilitiesin areas of chemicalseparations;
plutonium,uranium,and thoriumprocessing;and tritium
technology

- ResearchEngineer,SeparationsEngineeringDivision

EDUCATION: B.S. ChemicalEngineering,Georgia Instituteof Technology
M.S. Chemistry,Georgia Instituteof Technology
Ph.D. PhysicalChemistry,Universityof Illinois
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NAI(E: William E. Mott

AREAOF RESP: Operations

ASSOCIATION: Private Consultant

EXPERIENCE= 36 years

o PrivateConsultant

- Participated in DOETechnical Safety Appraisals of the
Lawrence Berkeley Laboratory and the Naval Petroleum
Reserve No. I, and in a series of firearms safety
appraisalsat variousDOE facilities

o U.S. Departmentof Energy,Germantown,MD

- RetiredAnnuitant: Served as technicalsafety expert to
the Director,Office of OperationalSafety,on oversight
and appraisalactivitiesrelating to safeguardsand
security and the packagingand transportationof
hazardousmaterials

- Deputy and SeniorTechnicalAdvisorto the Director,
Office of OperationalSafety

- Director,Divisionof Environmentaland Safety
Engineering

- Director,Divisionof Public Safety

o U.S. Energy Researchand DevelopmentAdministration,
Germantown,MD

- Director and AssistantDirector for Nonnuclear Programs,
Division of EnvironmentalControlTechnology.

o U.S. Atomic Energy Commission,Germantown,MD

- AssistantDirectorfor TechnicalPrograms,Division of
IsotopesDevelopment

o Gulf Researchand DevelopmentCompany, Pittsburgh,PA

- Research Scientistand Manger of NuclearApplications

EDUCATION: B.S. Physics,Collegeof Wooster
M.S. Physics,Carnegie-MellonUniversity
Ph.D. Physics,Carnegie-MellonUniversity

OTHER: Author or coauthorof 96 publicationsand reports
Eight patents
American PhysicalSociety,AmericanNuclear Society, Sigma Xi,

and Phi Beta Kappa
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NAME: AndrewJ. Pressesky

AREA OF RESP: Organizationand Administration

ASSOCIATION: PrivateConsultant

EXPERIENCE: 43 years

o Consultant to U.S. Department of Energy

- Participatedin TechnicalSafety Appraisalsat Y-12
(ORNL),HFBR (BNL), EBR-II (ANL),ATR (EG&G),Strategic
PetroleumReserve and Feed Materials ProductionCenter;
design reviews for the N- Reactor, HFIR (ORNL) and SRP
(SRL);managementreviewof ORNL and followupof Y-12 and
ATR appraisals

o Consultantto ArchitectEngineer

- ReviewedNuclear QualityAssuranceProgram at company
headquartersand at three commercialreactorsunder
construction

o Consultantand staff assistantto the American Nuclear
SocietyCommitteeon the Source Term

o U.S. Departmentof Energy (DOE)

- Director,Office of QualityAssurance,Safety and
Safeguards,Office of AssistantSecretaryfor Nuclear
Energy

o Milletron, Inc.

- Vice President,Engineering

o WestinghouseElectricCorporation

- Manager, ScientificSupport,WestinghouseTesting Reactor

o IsotopeProducts,Ltd.

- TechnicalDirector

o NationalResearchCouncilof Canada

- Manager, Critical ExperimentsProgram

EDUCATION: B.E. EngineeringPhysics,Universityof Saskatchewan,Canada
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NAME: Robert W. Tayloe,Jr.

AREA OF RESP: EmergencyPreparedness/Trainingand Certification

ASSOCIATION: Battelle - ColumbusOperations

EXPERIENCE: 10 years

o Battelle,PrincipalResearchScientist

- CriticalitySafety and Training
- RadiationSafety
- Dosimetry
- Participatedin six Security Inspectionsand Evaluations

of DOE Facilities
- Participatedin eight previousTechnicalSafety

Appraisals

o PortsmouthGaseousDiffusionPlant, NuclearCriticality
Safety Staff

- Member of NuclearSafety Committees
- Conductedaudits,training,analysis,interfacewith

operationsand engineering,instrumentation,anc_.
resolutionof inventorydifferences

- Developedemergencydrills,participatedin Emergency
ManagementExercises,Member of EmergencyPreparedness
Committee

EDUCATION: B.S. NuclearEngineering,North CarolinaState University
Completedcourse work toward M.S. in Nuclear Engineering,Ohio

State University

OTHER: Lecturedon "Safetyin Handling UF.," 1983-1985for DOE OfficeO

of NuclearSafety seminaron Prevent!on of Siqnificant
Nuclear Events

ProfessionalEngineer,State of Ohio
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NAME: Thomas L. Van Witbeck

AREA OF RESP: Site/FacilitySafety Review and Security/SafetyInterface

ASSOCIATION: TOMA Enterprises

EXPERIENCE: 30 years

o TOMA Enterprises
- GeneralManager: provide servicesto government and

commercialnuclear industryin the areas of operations,
maintenance,and safety

o SCIENTECH,INC.
- Providedprojectmanagementand technicalconsulting

servicesto governmentagenciesand the utility industry

o PLD Energy _ervices
- Vice President: supportednuclearplant operations

o Energy Incorporated
- Vice President: providedmaintenancemanagement systems,

plant operationsand quality assuranceservices
- Director: management and qualityassuranceaudits and

technicalsupportof nuclearutilities
- Group Manager: onsite team to assess the Three Mile

Island accident
- PrincipalConsultant: technicalsupportof commercial

reactors and DOE facilitiesand programs

o WestinghouseElectricCorporation
- Shift Supervisor/SupervisoryEngineer:commercialnuclear

plant start-upand testing

o Oregon State University
- Reactoroperatnrand health physicist

o U.S. Navy
- Petty Officer in charge of water chemistryand

radiologicalprogramsaboard USS BainbridgeDLGN25.
- InstructorU.S. Navy Nuclear Power School

EDUCATION: U.S. Navy EngineeringLaboratoryTechnicianSchool
U.S. Navy Nuclear Power School
B.S. Nuclear Engineering,Oregon State University

OTHER: Registered ProfessionalEngineer'
LicensedReactorOperator (0P-2315)
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NAME." RichardW. Vinther

MEA OF RESP: Training and Certification

ASSOCIATION: Battelle-NorthwestDivision

EXPERIENCE: 13 years

o Battelle-NorthwestDivision

- NRC CertifiedContractexaminer for operator licensing
program

o UNC Nuclear Industries,Inc.

- Certifiedreactoroperator,N Reactor
- Systemscertificationinstructorfor N Reactor
- N Reactor lead simulatorinstructor
- Superviseddevelopmentand trainingprograms for N

Reactor

- Conductedappraisalof training and certification
activitiesfor the TSA at Brookhav_r,National Laboratory
(DOE)

- Conductingevaluationof SavannahRiver Restart program
; for DOE-HQ

EDUCATION: B.A. BusinessAdministration,Universityof Puget Sound
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NAME: George E. Weldon

AREA OF RESP: Fire Protection

ASSOCIATION: PrivateConsultant

EXPERIENCE: 37years

o FactoryMutual ResearchCorporation,Norwood Mass

- Served on TechnicalSafetyAppraisalsfor FFTF, N
Reactor, SavannahRiverPla_t ProductionReactors,
LivermorePlutoniumand Tritium Plants, Idaho Chemical
ProcessingPlant and PlutoniumFinishingPlant, Sandia
Albuquerque,Allied Signal Kansas City, and Mound
Laboratories.

- M_nager of SpecialHazards Section.
- EngineeringSpecialist,SpecialHazards. Responsiblefor

fire and =xplosionhazardsconnectedwith major
industrialoccupancies,chemica_and nuclearfacilities.

- Concurrentwith all of the above, MAERP Reinsurance
AssociationEngineeringManager for approximatelythe
past 15 years.

- Chairman of NFPA Atomic Energy Committeefor about 12
years and member since its inception.

EDUCATION: B.S. Chemistrywith minors in Physicsana Mathematics,
NortheasternUniversity

OTHER: RegisteredProfessionalEngineer (Fire Protection),
Massachusetts
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NAME: BernardS. Zager, M.D.

AREA OF RESP: Medical Services

ASSOCIATION: PrivateConsultant

EXPERIENCE: 36 years

o MedicalOfficer - Mobile Army SurgicalHospital (MASH),
Korea

o Privatepracticemedicine and surgery

o Chief Physician,AutomotiveAssemblyDivision, Ford Motor
Company

o MedicalDirector and ManagerHealth and Safety Operation,
GeneralElectricCompanyNuclearEnergy Operatinn

o ConsultantOccupationalMedical Programs

EDUCATION: B.A. Wayne State University
M.D. NorthwesternUniversity
Internand Resident,Detroit Grace Hospital

OTHER: CertifiedOccupationalMedicine,A_erican Board of Preventive
Medicine

Fellow AmericanCollegeOccupationalMedicine
Fellow AmericanCollege PreventiveMedicine
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I_AME: William J. Zielenbach

AREA OF RESP: TechnicalSupport

ASSOCIATION: Battelle - ColumbusOperations

EXPERIENCE: 33 years

o Battelle

- TechnicalAssuranceManager, DaD BattelleColumbus
NuclearMaterialFacilities

- Staff Scientist: Security Evaluations(3) and Technical
Safety Appraisals(]0) of DOE facilities;nuclear package
QA

- ProjectManager: Nuclear fuel cycle case studies and
facilitysafety analysis

- Project Leaderand Team Member: Variousprograms for
design and operationof irradiationexperimentsfor
MaterialsTestingReactor, EngineeringTest Reactor,
BattelleResearchReactor, ExperimentalBreeder Reactor-
11, Universityof Michigan Reactor (fueledand nonfueled)

- Researcher" Developmentof high-temperatureair frame
bearingsand seals,and naval bearings. Materials
developmentfor aircraft nuclearpropulsionprogram

EDUCATION: B.S. Chemical Engineering,Universityof Pennsylvania
M.S. Nuclear Engineering,Ohio State University

OTHER: Member, AmericanNuclear Society

I
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