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@
PART 1 Lawrence Berkeley Laboratory (LBL) Radiological Control Manual

110 Introduction

This Lawrence Berkeley Laboratory Radiological Control Manual (LBL ReM) has been prepared
by Lawrence Berkeley Laboratory to provide guidance for site-specific additions, supplements,
and clarifications to the DOE Radiological Control Manual. The guidance provided in this manual
is based on the requirements given in Title 10 Code of Federal Regulations Part 835, Radiation
Protection for Occupational Workers, DOE Order 5480.11, Radiation Protection for Occupational
Workers, and the DOE Radiological Control Manual. The information givenin this manual is also
intended to be consistent and compatible with the guidance provided in the Implementing Guides
and Technical Guides issued by the DOE-HQ EH &EP, organizations.

The LBL RCM and LBL Publication-3000, when taken in total, incorporate all of the DOE
Radiological Control Manual (DOE REM). Thus, the LBL ReM replaces the DOE RCM and will
be revised as necessary to ensure that current requirements from Rules, Orders, and the DOE ReM
are represented. The LBL ReM will form the implementation manual for the LBL Radiological
Control Program.

The system of identification of Articles used in the DOE ReM is retained in the LBL ReM.
Deviations from the DOE ReM are documented on EXCEPTION forms, copies of which can be
found at the back of the document.

111 Radiological Control Policy

A key element of the Radiation Protection Guidance to the Federal Agencies for Occupational
Exposure approved by President Reagan on January 20, 1987, and a fundamental principle
underlying this Manual is:

'There should not be any occupational exposure of workers to ionizing radiation
without the expectation of an overall benefit from the activity causing the
exposure."

The Depamnent of Energy is firmly committed to having a Radiological Control Program of the
highest quality. This applies to those DOE activities that manage radiation and radioactive materials
and that may potentially result in radiation exposure to workers, the public, and the environment.

@
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ExcellenceinRadiologicalControl ChapterI

[ [ I -

DEPARTMENT OF ENERGY RADIOLOGICAL CONTROL POLICY

ALARA

Personal radiation exposure shall be maintained As-Low-As-Reasonably-Achievable

Radiation exposure of the work force and public shall be controlled such that radiation
exposuresarewellbelowregulatorylimitsandthatthereisnoradiationexposurewithout
commensuratebenefit.

OWNERSHIP

Each person involved in radiological work is expected to demonstrate responsibility and
accountability through an informed, disciplined, and cautious attitude toward radiation and
radioactivity.

EXCELLENCE

Excellent performance is evident when radiation exposures are maintained well below
regulatorylimits,contaminationisminimal,radioactivityiswellcontrolled,and radiological
spillsoruncontrolledreleasesareprevented.

ContinuingimprovementisessentialtoexcellenceinradiologicalcontroL

I IIIIII

112 Manual Applicability and Control

Throughout _ document, DOE RCM is used to identify the DOE EH Radiological Control
Manual LBL RCM is used to identify the Lawrence Berkeley Laboratory Site Radiological
Control Manual.

The DOE RCM establishes practices for the conduct of radiological control activities underthe
auspices of DOE. The DOE RCM states DOE's positions andviews on the best courses of action
currentlyavailableintheareaofradiologicalcontrols.Accordingly,theprovisionsintheDOE
RCM shallbeviewedbyLBL asanacceptabletechnique,methodorsolutionforfulfillingtheir
dutiesandresponsibilities.TheLBL RCM shallbeusedbyDOE OfficeofNuclearSafetyin
evaluatingtheperformanceofLBL. ForLawrenceBerkeleyLaboratory,thecontractoristhe
UniversityofCalifornia.

The DOE RCM isnotasubstituteforRegulations;itisintendedtobeconsistentwithallrelevant
statutory and regulatory requirements and shall be revised whenever necessary to ensure such
consistency. Some of the DOE RCM provisions, however, challenge the user to go well beyond
minimum requirements. Following the course of action delineated in the DOE RCM will result in
achieving and surpassing related statutory or regulatory requirements.

1-4
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Excellencein RadiologicalControl Chapter 1

1. The LBLRCM is a living document. LBL intends to review andupdate provisions on a
periodic basis to incorporatelessons learnedandsuggestionsfor imprevement. The
RadiationControlManageris responsiblefor this task. Recommendationsto corrector
improvethe LBL RCMareencouragedandshould be sent to theRadiationControl
Manager.

Similarly,theAssistantSecretaryfor Environment,SafetyandHealth is responsible for
reviewingandulxlatingtheDOERCM. Recommendationsto corrector improvethe DOE
RCMareencouragedand shouldbe sentto the RadiologicalControlProgramAdvisor
(Article15I)oftheProgramSecretarialOfficer(PSO)responsiblefortheaffectedwork
activity throughDOE-SF,Directorfor EnergyResearch(ER). Informationcopies should
also be sentto the othermembersof the RadiologicalControlCoordinatingCommittee
(Article153). The ProgramSecretarialOfficer will transmitsuchrecommendationsto the
Office of Environment, Safety and Health forconsideration. The recommended wording
of the change, as well as the basis andjustificationfor the change, should be included.

2. The Department of Energyintends to incorporateby.reference the provisionsin the DOE
RCM intocontractsorregulatoryplans,asappropnate.Theseincorporatedprovisions
shallbe enforceablepursuantto the contractor underlyingregulations.No exception to or
interpretationof an incorporatedprovisionshall be made except as providedpursuantto the
contract. When incorporating a provision, DOE shall approve an implementation plan that
includesa compliance schedule. It is expected that implementationof the LBL RCM will
occur in a phased mannerover a period of time consistent with the schedules and resources
identifiedin theDOE-approvedimplementationplan.

3. In thosecases where contractorsorsubcontractorsareused to conductDOE-funded
radiologicalactivities atnon-DOEsites or facih'ties,and such organizationsdonotpossess
a U.S. NuclearRegulatoryCommission(NRC) or AgreementStatelicense for the
proposedactivity, theapplicationof thisManualis required.Thelead ProgramSecretarial
Offie_ andtheOffice of Environment,Safety and Healthshag be includedin the review
andconcurrenceprocessin these situations. In those cases at non-DOEsites or facilities
where a specific activity is being conductedpursuantto an NRC or Agreement State
license, the provisionsof the DOE RCMarenotbindingto that activity.

4. The LBL RCMshall be kept currentandshouldbe enteredinto LBL's documentcontrol
system.

5. The provisionsof the DOERCMdo notapply to facilities and activitiesof the Naval
NuclearPropulsionProgram,whicharesep.aratelycovered underExecutive Order12344
(42 U.S.C 7158, note) and patientsundergoingmedicaltreatmentat a DOE or DOE-funded
facility.

1-5
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Excellencein RadiologicalControl Chapter1

113 Compliance

1. The DOERCM sets forthDOE'sviews onthe propercourse of actionin the areaof
radiologicalcontrolwithinthe scope of DOEsponsoredactivities. If a userfully
implementsaprovision,the userwill havecomp.lied with, andmost likely exceeded, any
relatedstatutory,regulatory,or contractualreqmrement.When incorporatedinto contracts,
the provisionsof the DOERCMarebindingrequirements.The words "shall"and
"should"have the meaningbelow when a provisionis incorporatedinto a contract.

2. The word"shall_identifiesthose elements and requirementsthathave beenconsideredand
foundby DOE to be mandatoryunlesspriorapprovalof analternativeapproachis obtained
fromDOE Headquarters.Ifa contractorwishes to implementanalternativeapproach, the
contractorshallsubmitthe suggestedalternativeapproachto the lead ProgramSecretarial
Officialfor review. Priorto finalapprovalby the lead ProgramSecretarialOfficial,other
effecte.zl Program Secretalial Ot_cials and the Office of Environment,Safety and Health
shallconcuron the suggested alternativeapproach. The submittalshallcontain the
descriptionof the alternativeapproach,the technicalrationaleandbasis, thesuggested
wordingand justificationthatthe alternativewill achieveequal or improved performance
employing equalor bettertechniques,solutionsor methods.

3. The word "should"means the contractorhas the responsibilityof either following the
provisionor demonstratingtechnicalequivalencyby analternativesolution. The use of
"should"recognizesthattheremaybe site- orfacility-specificattributesthatwarrantspecial
treatmentand thatliteral compliancewith theelements and requirementsof the provision
may notachieve the _ level of radiologicalcontrolperformance.In those cases where
a contractordecides to follow an alternativetechnique,approachor methodin lieu of the
"should"provision, the following actions arerequired:

• The alternativesolutionshall be documented,with supportingtechnicalbasis,
analysisandjustificationto demonstratetechnicalequivalency.

• Priorto implementation,the approvalof the RadiologicalControlManagerand
LBL's SeniorLine Managerresponsiblefor Operationsshallbe required.DOE
approvalis not requirednorexpected.

• The documentedjustification, including the required approvals, shall be readily
retrievablefor review andaudit byDOE.

• At the conclusion of eachcalendaryearLBL shallprovide tothe DOE Field Office
Managerand the lead Program Secretarial Officer, a tabulation of ali such
equivalency determinationsapproved within the past 12months. For ease of
reference, these may be referredto as Article 113determinations.

1-6



LBL RADIOLDGICAL CONTROL MANUAL Rev. 0 January 1993

Excellence in Radiological Control Chapter 1

114 Site-Specific Manual

1. Since LBL is a single contractor multiple facility site, LBL has determined that a single site-
specific radiological control manual is the most effective method of providing consistent
guidance for implementation of the DOE RCM at the LBL site. This LBL RCM consists
primarily of the DOE PCM as written with site-specific additions, supplements, and
clarifications. The._ additions are included in the appropriatechapters and are in or directly
referenced to the corresponding Article in the DOE RCM. It is intended that the LBL RCM
address unique situatiom and provide more detailed and prescriptive direction. Any
conflicts with or significant changes to the requirements of the DOE RCM have been
identified and documented on "EXCEI_ON" forms located in AppencfixlE of the LBL
RCM.

2. This LBL PCM has been issued by the Associate Director of Operationsand endorsed by
LBL's Senior Site Executive andthe Radiation ControlManager. The contractor Senior Site
Executive is thatperson at a DOE contractor-operatedfacility or site who has final on-site
corporateauthorityand is often called President, GeneralManager, Site Manager, or Director.

3. Management policies, requirements, expectations and objectives for the site Radiological
Control Program should be clearly and unambiguously stated.

4. The Site-Specific Manual shall be kept current and entered into LBL's document control
system.

5. Subcontractors shall comply with the LBL PCM.

6. Where DOE employees are conducting the transportof nuclear devices or components, a
Program Specific Radiological Control Manual, based upon the provisions of the DOE
RCM, shall be issued and approved by the DOE Field Office Manager. Controlled copies
of such Manuals shall be provided to the lead Program Secretarial Officer.

7. The initial approval of the LBL RCM by the Senior Site Executive or designee includes
approval of the original EXCEFHONS to the DOE RCM in piace at the time of the initial
approval.

8. Future EXCEPTIONS to the DOE RCM or the LBL RCM shall receive signature approval
of LBL's Senior Site Executive or his delegate.

1-7
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115 Application of Requirements

1. LBL has organizationsthatgenerallymeet therequirementspresentedin the DOERCM. It
is not the internof theDOERCM to unnecessarilycreatenew or separateorganizationsif
those functionscan be incorporatedinto existing ones. Forexample, theRadiological
AwarenessCommitteefunctionsof Article 132.3 maybe performedby theexisting
Division safetycommittee. It is expected, however,thatthe existing Committee'scharters
be revisedto reflect the requirementsandemphasisof the DOE RCM. Similarly,titles such
asRadiologicalControlManagerandRadiologicalControlTechnicianthatareusedin the
DOERCMmaylocally be designateddifferently. A phasedapproachto transitionto the
use of the titles of positionsin the DOEPCM shouldbe adopted. Correspondingposition
descriptionsand organizationalchartsshouldbe revised to accuratelyreflect required
radiologicalresponsibilities.

Thefollowing tablelists the titlesand organizationsgiven in the DOERCMwiththe
comparabletitle andorganizationfor LBL.

LBL

Radiological.Control Organization Radiation Asses_raentGroup

RadiologicalControlManager RadiationAssessmentGroupI.e_er /
RadiologicalControlManager

RadiologicalControlTechnician Healthand SafetyTechnician

RadiologicalAwareness To be incorporatedin charterchanges to
Reports System existingsafetycommittees

RadiologicalAwarenessCommittee DivisionalSafetyCommittees

ALARACommittee _ ExecutiveCommitteeand ALARA
WorkingCommittee

While the titles for the variousorganizationsandpositions aredifferent,the corresponding
position descriptionsand organizationchartsreflectthe radiologicalresponsibilities.

2. The degreeof programformalityandextent of the associatedadministrativeproce,mare
expectedto be commensuratewith theradioactivematerialcontaminationanddose
equivalentpotentialof each LBL Facility. At low doses andlow amountsof radioactivity
some programelementsmay be satisfiedby briefp_licy statements.

1-8
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116 User Groups

1. Contractorsareencouragedto establishinformalworkingassociationsthatpromote
dialogueamongtheRadiologicalControlOrganizationsfromsimilaror comparable
facilities. User Groupsshouldincluderepresentationfromvariouscontractors.
Assignmentof membersto the usergroupsshould be on a rotatingbasis.

LBL will be participatingin informal workingassociationsthatpromotedialogue among
the RadiologicalControlOrganizationsof similarfacilities. LBLis a participantin an ER
Multi-purposeLaboratoryUser Group. The establishmentof these User Groupsis a recent
development;assignmentof membersand protocolhasyet to be developed.

2. To assistcontractorsin i_ntifying and adoptingprovenpracticesand implementing
proceAmesin a timely mannerwithin the DOE Complex,contractors,throughthe User
Groups,areencouragedtodevelopRadiologicalWorkPr,_cticesHandbooksthatcanbe
usedbyagivencategoryorclassoffacilitiesassociatedwiththeUserGroup.

SuggestedUserGroupcategories:

° .Reactors
• Uranium
• EnvironmentalRestoration/WasteManagement
• Plutonium
• Tritium "
• Accelerators
• LargeReaea_h andDevelopmentLaboratoryOperations
• SmallResearchand DevelopmentLaboratoryOperations (mmualcollectiveeffective

dose equivalentof one person-remorless)

The developmentof such Handbooksshouldbe coordinatedwith theOffice of
Environment,Safetyand Health. LBL has participatedin theAcceleratorGood Practice
handbook.

I-9
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PART 2 Leadership in Radiological Control

Superior,consis;tentperformanceis achieved,when qualifiedpersonneluse approvedprocedures,
and managementactivelymonitorstheworkplaceand assesses ongoing activities. Such activities
include, butarenot_ited to, operations,remediation,laboratoryworl_ _n and
development,andcleanup. Constantreview and informed interestby seniormanagement is
requiredto achieve a superiorRadiologicalControlProgram.Managementleads byexample.
Whatmanagementdoesspeakslouderthanwhatmanagementsays. Managementat ali levels
shouldemphasizethe needfor high standardsfor radiologicalcontrolthroughdirect
communication,instruction,and inspectionof theworkspace. TheDOE Field Office Managerand
LBL's SeniorSite Executive responsibleforthe site should have a basicknowledgeof radiation,
its effects, and radiologicalcontrolrequirements.The DOEField Office Managerand LBL's
SeniorSite Executive shouldalso be familiarwith thecurrentradiologicalperformancereco_.
Key principlescommonin a succe_ful, well-managedRadiologicalControlProgramareprovided
in this Chapter.

121 Senior Management Commitment

1. Seniormanagersareexpected to establishhigh standardsfor theperformanceof
radiologicalcontrol. Thesestandardsandmanagementexpectationsshould be frequently
communicatedto the workforce.

2. Senior managersshould statein writingtheir firmcommitmentto a Radiological Control
Programof the highestquality(see AppendixlA). Managementcommitmentand support
aredemonstratedby allocatingsufficientresourcesincludingpersonneland providingfor
trainingto ensureworkersarequalif_d for their assignedduties.

3. Managersareexpectedto ensurethatorientation,training,andindoctrinationreinforcerules
and guidelinesfor each workerto minimizeradiationexposureand controlradioactivity.

4. Managers_ expected to holdworkersand theirsupervisorsaccountablefor radiological
controlperforn3_nce.Relevantknowledge and performanceshould he _ as a
specific part_f each person'sperformanceevaluation. This assessmentshould notbe
limitedto those wb.operformradioactivework,since manyotherworkershave an impact
on theRadiologicalControlProgram.

5. Seniormanagersshould solicit feedbackfromtheir radiologicalcontrolprofessionals,line
management,and workerson radiologicalcontrolperformance.

6. Seniormanagersareexpectedto adoptandpromotea positive attitudetoward radiological
controlthatencouragesinitiativesto identifyconcernsat an earlystage, to preventproblems
fromdeteriorating,and to promotedoingthefightjob correctlythe firsttime.

7. Preventionof thespreadof radioactivityis less costly than remediation. Management
shouldhe willing to acceptchangethat will improveradiologicalcontrol and should foster
this mindsetthroughoutthe organization.

qP
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Q
8. Seniormanagersshell require and approveradiologicalimprovementgoals. Goals should

be measurable,rea;tic, auditable,andchallenging. Establishedgoals shouldnotbe
changedwithoutteclmicaljustificationand seniormanagementapproval. Senior
managementshallreviewprogresstowardthegoals at least quarterly.

9. A peffommnceindicatorprogramfor measuringandtrendingtheeffectiveness of the
RadiologicalControlLF_gram againstpredeterminedgoals shouldbe establishedand
maintained.

10. The authorityand_;ponsibility to establisha comprehensiveand effectiveradiological
controltrainingprogramis expectedto be assignedto EH&Smanagersandtheir
subordinates.Trainingshouldbe providedby the EH&SDivision by knowledgeableand
trainedinstructors,bu_theresponsibilityforqualityandeffectiveness restswith theline
management.

11. Seniormanagersshould be alertto opportunitiesforminimizingthe generationof
radiologicalwasteanddischargesto the environment,controllingcontaminationatits
source, andreducingradiationexposure to workersandthe public.

12. Reportinga problemto a superior(LBLor DOE)does notabsolve themanagerfrom
promptlyfixing or mitigatinga situation.

122 Worker Attitude

Minimizingworkerradiationexposurecan be achievedonly if ali personsinvolved in radiological
activitieshave anunderstandingof, andthe properrespectfor,radiation.

1. Each workeris expected to understandthatproperradiological controlis an integralpartof
theirdaffyduties.

2. Improvingthe attitudeof the workforce shouldbe supportedby the trainingprogram. To
achieve this, trainingpersonnelneed to be knowledgeable aboutthe work environmentand
those aspects of radiologicalcontrolthat areimportantto developinga betterworkerattitude
and perspective.

3. The attitudethatconstantimprovementis requireAin radiologicalworkneedsto be
developedatali levels of managementandin theworkforce. Cooperationbetweenthe
workforce and the RadiologicalControlOrganizationhas to be developed and fostered.
Theworkersshould not look uponradiological controlsas hurdlesorrestrictionsto be
bypassed.

4. Radiologica_Conu'olOrganizationpersonnelshould be helpfulin showingworkers how to
follow the rules. This spiritof cooperationneeds to be developed without subvertingthe
controlfunctionsoftheRadiologicalControlTechnicians.A situationinwhich
radiologicalcontrolsareleftsolelyto_ RadiologicalControlOrganizationis
unacceptable.

1-11
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123 Worker Responsibifities

Trainedpersonnelshouldrecognizethattheir actionsdirectlyaffectcontaminationcontrol,
personnelradiationexposureandtheoverallradiologicalenvironmentassociatedwith their work.
Thefollowing radiologicalcontrolrulesareapplicableto each personin theworkplace. A po,_er
thatdisplaysthe workerresponsibilities,(presentedon the next page),should be producedand
displayedatappropriateaccess points and workareasat LBL.

Thisrequiredpostershould appearin a sufficientnumberof placesto permitindividualsengaged
in DOE authorizedactivitiesto observethemon the way to or fromanyparticularDOE authorized
activity locationto whichthe documentapplies, should be conspicuous,and should be replacedif
defacedor altered.

1-12
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0
OBSERVE THESER_

TO MINIMIZEYOUR RADIATIONEXPOSUREAND CONTROLRADIOACTIVHN

• Posted,writtenand oralradiologicalcontrolinstructionsandprocedures,includinginstructionson
RadiologicalWork Permits.

• "Evacuate"and "stopwork" ordersfromRadiation_t personnellxomptly.

• Loiterin radiationareas.

• Smoke, eat, drink,or chew in ContaminationAreas, High ContaminationAreas, Airborne
RadioactivityAreas,andRadioactiveMaterialManagementAreas.

• Wearpersonnelmonitoringdevices whererequiredby RadiologicalWorkPermits,signs, procedures,
orby radiologicalcontrolpersonnel.

• Reportimmediatelytheloss,damage,orunexpectedexposureofpersonnelmonitoringdevicesor
off-scale readingsof self-readingdos'm_etersto the RadiationAssessmentGroup.

• Keep trackof yourradiationexposurestatusandavoidexceeding radiologicalAdministrativeControl
Levels.

• WearPersonalProtectiveEquitznentandclothingpmtz_ly wheneverrequiredby RadiologicalWork
Permits of postings.

• bfmimize the spreadof potential radioactivespills andpromptlynotify theapprolriatepersonnelof
all spills.

• Avoid contactof skin, clothing,and equipmentwithcontaminatedsurfaces.

• Place contaminatedtools, equipment,and solid waste itemson disposablesurfaces,such asplastic
sheets, when not in use.

• Notify RadiationAssessmentpersonnel(x5251) of alarmingor fan]tyradiologicalcontrol
equipment.

• Notify RadiationAssessment,Dosimetrypersonnel(x7497) of off-site occ_ radiation
exposures sothatworker dosimetryrecordscanbe updated.

PRIOR TO ENTERING AREA
• Assure thatyou are mentally alert and _nphysically sound condition

• Limit the amount of materialtakeninto contmninat_ areas to minimiTeradioactive waste and future
decontamination.

UPONIF.AVINGAREA

• Properlyremove PersonnelPmte_ve Equipmentandclothingto minimize the spreadof
contamination.

• Friskor be friskedfor contamination(excludingTritium)when leaving postedContamination,High
Condon, or AirborneRadim_vity Areas,andassociatedRadiologicalBufferAreasandnotify
RadiationAssessmentpersonnel (x5251) whencontaminationis found.

• Serf-monitor,as a minimmn, hands and shoesafterworking with radioactivematerial,where
antomaticcountersareprovidedandwhendirectedby line managementor the RadiationAsses.qnent

1-13
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124 Radiation and Risk Communications

Due to the continuing concerns of many people relatedto low radiationexposure and health
impacts,managersshould be trained to deal with the perceptionof personnel concerningradiation
risks. Managersand first-linesupervisorsshouldbe sensitiveto the fact thatworkershaveto
understandthe fundamentalsof radiation,its risks,andtheirrole in minimizingexposure. It is not
sufficientto rely solely on regulatorylimits forestablishingor defining acceptableworkpractices
and workenvironments.

1. Appropriatepersonnelshouldreceive trainingwhich is helpfulin their dealingwith
workerswho haveanxiety aboutradiation.This trainingshould include:

a. Guidanceon handlingsuch personnelinteractions
b. Emphasison being factual
c. Fundamentalsof communicatingrisks.

2. Some personnel,such as those who mayhaveinternaldeposition of radionuclidesfrom
prioryears,areconcernedaboutfutureexposures. Such instanceswarrantspecialattention
on the partof themanager. Counselingwith suchpersonnelshould be the preferredway to
consider relevantfactors. In some cases SpecialControlLevels (Article216) should be
applied.

125 Conduct of Radiological Operations

1. This Manual is consistentwith the guidancein DOE 5480.19, "Conductof Operations
Requirementsfor DOE Facilities." The conceptsof ali chaptersof DOE 5480.19 apply to
the conductof radiologicalcontrol.

2. Managersatall levels areexpected to be involvedin the planning,schedulingand conduct
of radiologicalwork. Assuranceof adequateradiologicalsafety should not be
compromisedto achieve production,remediation,or researchobjectives.

3. Supervisorsshouldbe technicallyknowledgeableand inquisitiveand should ask questions
of the workforceconcerningradiologicalworkdetails to assureand demonstrateworker
understandingandcomprehension.

4. Line managersshould periodicallymonitorwork areasto observe personnelat work and to
identify radiological deficienciesand concerns. Frequentinspections andwalk-throughs,
including off-hoursand weekends (where appropriate),arcessential to reinforce
managementexpectationsto the work force.

5. Managers,supervisors,and workersarcexpectezlto be involved in the developmentof
accurate,clear,writtenproc_ures for performingradiologicalwork. If duringthe use of
proceduresa writtenrequirementcannotbe responsiblyfollowed, the work should be
stopped and guidanceobtained.
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6. Supervisorsand managersshouldencouragetheworkforce to identify radiologicalcontrol
deficiencies andconcems. Promptactionshouldbe takento addressand eliminate
identifiedissues andpreventrecurrence.Rewaining,indoctrination,and procedurereview
areuseful in addressingthese issues.

7. Managersand supervisorsshouldestablish workingconditions that encourageimproved
radiologicalcontrol.Thisincludestemperature,humidityand lighting as well as the more
difficultconsiderationsof _ibility. Work conditions should be considered in planning
work.

8. Cleanlinessand goodhousekeepingareessential. A good RadiologicalControlProgram
cannotexist in a sloppy,dirtyworkplace. Cleaningup afteroperations shouldbe automatic
foreach person. It is notreasonableto expect radiologicalcontrolto be separatedfrom the
workenvironment;they go together.

9. Subcontractorsand subcontractedemployees shouldbe treatedthe same as facilitystaff in
the areaof radiologicalmatters,shouldhave comparabletraining,and shall meet the same
requirementsand expectations.

10. Conditionsthatcould causeor promotethe spreadof contamination,such as a leakingroof
orpiping, should be identifiedandcorrectedon a priority basis.

0
126 Improving Worker Awareness of Radiological Conditions

In performingassigned dutieswithinradiologicalareas,workers shouldbe familiarwith the area
radiologicalconditionsandbe awareof the possibilitythatconditions maychange due to
unforeseenreasons. Although the conductof radiological surveysis viewed as a traditionalrole of
RadiologicalControlTechnicians,experience has shown thatproperlytrainedandqualified
workersarecapableof performingsupplementalradiological monitoringin the courseof work.
This processresults in exposuresavingsand improved contaminationcontrol.

Specificexamples of monitoringthatmaybe effectively performed by workers andresultin
ALARA exposurereductionsincludeserf-monitoringof doseratesduringHigh RadiationArea
entriesand themonitoringof tools and equipmentfor contaminationas a qualitativecheckduring
work in ContaminationAreas. Theperformance of legal recordsurveyssuch as release surveys
remainstheresponsibilityof qualifiedHealth and SafetyTechnicians.

127 Critiques

It is the Department'sdesireandexpectation,basedon concernfor the safety and well-being of
workers and the generalpublic,thatradiological workpracticesbe continuallyscrutinizedand
questionedso thatopportunitiesfor improvementcan be identified, _, and incorporatedinto
the DOERCMand the LBLRCM.
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A formal process should be established to obtain pertinent facts following an unusualradiological
situationor at the satisfactoryconclusion of a new or unusualoperationinvolving radiological
controls. This processcomplementsthe OccurrenceReportingSystem of DOE 5000.3A. The
processshould be used to quickly establishfacts in chronologicalorderso thattheunderlying
reasonsor causes for the success or failurearewell understood. Work force participationshould
be encouraged. Critiquesare a managementtool and should notbe used to "fix blame"or restrict
exchange of information.

128 Facility Modifications and Radiological Design Considerations

1. Radiological control performance is affected by human performance and engineered design
features. The LBL RCM primarily addresses the way people operate and use existing
facilities and sites. Many existing designs do not incorporate current radiological control
requirements. Designs for new facilities and major modifications to existing facilities
shouldbe based on the following additional radiological controldesign criteria:

a. Individual worker dose shouldbe M,ARA and less than 500 rarem per year.
b. Discharges of radioactiveliquid to the environment are covered by the provisionsof

DOE 5400.5 and should not degrade the ground water.
c. Control of contaminationshouldbe achieved by containmentof radioactive material

throughengineering controls where applicable.
d. Efficiency of maintenance,decontamination,and operations should be maximized.
e. Componentsshould be selected to minimize thebuildupof radioactivity.
f. Supportfacilities should be providedfordonningandremoval of protective

clothing and for personnel monitoring, where appropriate.
g. Neutronquality factorof 20 should be used for design purposes.

2. Facilities currentlyunderconstrictionshould be evaluatedand the abovecriteria applied
where practicable.

3. Existing facih'tydesigns that haveoffice space and lunchrooms or eating areas within
Radiation Areas, High and Very High Radiation Areas, Contaminationand High
ContaminationAreas, AirborneRadioactivityAreas,RadioactiveMaterialAreas,and
RadiologicalBufferAreas requirepriorityattention. Generally:

a. Locating lunch roomsor eatingareas,restrooms,drinkingfountains,showers, and
similarfacilities and devices is stronglydiscouraged withinthese areas.

b. Locating office spaces within these areas is strongly discouraged; to the extent that
such space is essential to supportradiological work,steps should be takento
precludeunnecessaryoccupancy. Office spaces thatexist withinRMMAshouldbe
free of radioactivematerial.
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0
PART 3 Improving Radiological Performance

131 Radiological Performance/ALARA Goals

Goals are intendedasa measureof anda motivationfor improvement,not an end in themselves.
Theseperformanceindicatorsarenotto be viewed narrowlyas numericalgoals. These indicators
shouldbe used as tools to assistmanagementin focusing theirprioritiesandattention.The
following areexamplesof goals thatmay be appropriate:

1. Person-Remof CollectiveExtmsure:This 3oal should be baseduponplannedactivities
and historicalperformancem/dshouldincludeinternaland external(Photonand Neutron).

2. _ -_fSkirtandPersonalClothin_ContaminationOccurrences:Personnel
contaminationsmay indicate a potentiaibreakdownof controlsintendedto preventthe
spreadof contamination.

3. Numberof Intakesof Radioactivity:Personnelintakes of radioactivityshouldbe
minimizedandmanagementshouldfocusattentionon any failureof the controlsthat results
in intakes.

4. Sm,sreFeetof ContaminatedArea(withinbuildinas): Operatingwith a smaller
contaminatedarearesults in less radioactive personnelWaste_ fewer contaminationsand

improvedproductivity.Thereductionof existing contaminatedareasneeds to be balanced
bythe recognitionthat thisgeneratesradioactivewaste. Goals for both should be
correlated.

5. CubicFeet of RadioactiveWaste: Minimizingthegenerationof radioactivewaste reduces
the environmentalimpactof DOE operations,helpsreducepersonnelexposure,and
reduce_costs associatedwith handling,packaging,and disposal.

6. Curiesof LiouidandAirborneRadioactiviwReleased: Minimizmgeffluentsreduces the
environmen_ impact of DOE operationsand reducesthe costsassociatedwith remediation.

132 Management of Radiological Performance/ALARA Goals

1. The LBL SeniorSite Executiveor designee shallestablish,approve,and maintaina
radiologicalperformancegoalsprogram.AnnualLBL radiologicalperformancegoalsare
statedinAppendix1C and are reviewedonanAnnualBasis.LBL radiological
performance goals are the LBL site ALARA goals.

2. The performancegoals shouldbe measurable,achievable,auditable,challenging, and
meaningfulinpromotingimprovement.

3. Performaw_MARA goals needto be developedprimarilyby those responsiblefor
performingthe work. LBL will include active participationo_the workforce through
Divisionand Facility SafetyCommittees.
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4. RadiologicalpefformanceJALARAgoals shovidbe reviewedat least annuallyandrevised
as appropriate.Normally,morestringentgoaa shouldbe set annuallyto reflect the
improvedradiologicalperformanceat the facifit),. Occasionally,a goal may be made less
stringentto accommodatechanges in workloador mission.

133 Radiological Performance Reports

1. The RadiologicalControlManagershouldprovidea periodicsummaryreportto LBL's
SeniorSite Executivefor sites which_xceedan annualcollective dose of one person-rem.
This reportwill be quarterly.This reportshouldincludeat least theradiological
performancegoals establishedin accordancewithArticle131. Examplesof indicatorsthat
providea moredetailed analysis of performanceareidentified in Table 1-1. Indicators
should be containedin the report forthe quarteras well as trackingand trendingforthe
priortwelve-monthperiod. Instructionsforpreparationof the QualityRadiological
PerformanceIndicatorreportaregiven in AppendixlD.

2. The PersonnelDosimetryOffice should provideradiationexposure information, such as
supplementaldosimeterreadings,tosupervisorsandmanagers on a frequentenough basis
to permitprioritymanagementof exposurecontrol. The frequencyshould be consistent
with thenatureof the workloadandthe radiationexposurepotential. The HazardousWaste
OperationsManagershould providewaste generationinformationin a similarmanner.

3. To promoteworkerawarenessof theirradiationexposurestatus,selected indicatorsrelated
to their workgroupshould be posted in the workplace.

4. Reportson RadiologicalPerformanceIndicatorsshallbe providedto DOE-SFannuallyon
the PerformanceIndicatorReportFormshown in Figure 1.1 of Appendix D. The report
should includestatusof progress on the RadiologicalPerformanceGoals given in Article
131 and theRadiologicalPerformance Indicatorsgiven in Table 1-1. Radiological
PerformanceIndicators which do notapply to a contractorshould be marked "Not
Applicable."

5. ThefollowingcriteriashouldbeusedinreportingthestatusoftheRadiological
performanceGoalsandIndicators:

-facialcontaminationisconsidereddetectablecontaminationonthefaceonorinsidethe
sealing areaof a full-facerespirator.

-positive bioassay as a PerformanceIndicatoris consideredto be a confLrmedintake
resultingin a doseequalto or greaterthantheInvestigationLevel as defined in the Internal
DosimetryProgramimplementationGuide.

--airborneevent is anevent thatleads to a detectionof airborneradioactivematerialother
thannaturalradioactivityin anareanot ccntrolledand postedas an AirborneRadioactivity
Area.
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Table 1__ LBL Radiological PerformanceIndicators

Exposure control

a. Collectivedose
b. Averageworkerdose
c. Maximumdose to a worker
d. Number of unplanned exposures resulting in doses greaterthanthe

AdministrativeControlLevel
e. Numberof dose assessmentsforlost or damageddosimeters
f. Maximumneutrondosetoa worker

Personnel contamination

a. Numberof skinandpersonalclothingcontaminations
b. Numberof contaminatedwounds
c. Numberof facialcontaminations

Control of internal exposure

a. Number of positive bioassays
b. Numberof airborneevents

c. Numberof alarmson airbornemonitors(actualand false)
d. Numberof AirborneRadioactivityAreas

Control of contaminated areas in operational areas

a. Numberof ContaminationandHigh ContaminationAreas
b. Areaof ContaminationAreasin SquareFeet
c. Numberof spills

Minimization of radioactive waste

a. Volume and activityof radioactivewaste in cubicfeet and Curies,respectively
b. Numberof cubic feet notsubjectto volumereductionby incineration,

or other means

Control of radioactive discharges

a. Activity of liquidradioactivitydischargesin Curies
b. Activity of airborneradioactivitydischargesin Curies
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134 Assessments

Assessment,as used in the DOE RCM andtheLBL RCM, refersto the processof providing
independentfeedbackto seniorlinemanagersto indicatethe adequacyof the RadiologicalControJ
Program.

1. Inspections,audits, reviews, investigationsandself-asse_ments arepartof the numerous
checksand balancesneededin a goodRadiologicalControlProgram.Internalauditsof the
Radiological ControlProgramshallbe conductedsuchthat overa 3-yearperiod, all
functionalelements are_ forprogramperformance,applicability,contentand
implementation. These shouldbe performedby theRadiologicalControlOrganization,the
Office of Assessment andAssurance,andother organizations.

2. Managers,supervisorsand workersshould look uponassessments as helpful. It is
desirableto approachassessmentswithnothingto hideand with theRadiological Cotitrol
Program as an open book. Results of assessments shouldbe incorporatedinto the ongoing
process of improvingradiologicalcontrol.

3. Managersshouldencouragethe positiveview thatidelltifyingeven minordeficiencies
representsan opportunityforfurtherimprovement.Thenumberof deficiencies do not in
themselves measurethe overallqualityof the RadiologicalControlProgram.A
prioritizationsystem to implementactionsfor resolvingthe deficienciesshouldbe
implemented.

4. In developing correctiveactionplansfor assessmentactivities, managers should address
basic underlyingreasonsforthe identifieddeficiencies or concerns, not just thespecific
symptomsidentifiedby the reviewer.

5. Feedbackon findings fromassessments,root-causeanalyses, statusof corrective actions,
andadherenceto action plan_hodules should be frequentlyprovidedto management.

135 Workplace Awareness

1. Managementinitiativesto facilitatetheexpre_on of concernson the partof the work
force, to addresssuch concernsandto solve themarestronglyencouragedto ensurethe
properrespectfor andunderstandingof radiation.

2. A RadiologicalAwarenessReportssystem should beestablishedaspartof Division's
SafetyCommitteesandsupportedby management. To enhanceworkforce awareness,the
programshould encouragecontinuousevaluationand improvements,trackresolutionof
concerns,provide feedbackto employees,and post resultsand trends. This system may be
integratedwith similarreportingsystemsfor otherthanradiological concerns.
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136 Internal Exposures

Controland preventionof internalexposurefromlong-lived radionuclidesin the workplacepresent
specialchallengesto a RadiologicalControlProgramand warrantparticularattention. Even though
internalexposure is measu._ in the sameunitsas externalexposure andcarriesthe sameriskper
uniteffective dose equivalent,theperceptionexists thatit is of greatersignificancesince the
exposure is the resultof radioisotopesretainedwithinthe body.

Admires"tration of internaldose assessmentis costly in dollarsand workertime. Controland
analysisof samplesis also morecomplicatedthantheelements of externaldosimetry.

In orderto minimizeinternalexposures,managersshouldtakedeliberateactionsto control
contaminationat the sourceandreduceAirborneRadioactivity,ContaminationandHigh
ContaminationAreas. Work shouldbe plannedso theroutineuse of respiratoryprotectiondevices
is not required. Internalexposuresshouldbe reducedto theminimumpracticablelevel and the
following should be considered:

o Workersmaybe exposed to unanticipatedlevels of elevatedairborneradioactivity. For
instance,duringthe periodnecessaryto collect representativeairborneradioactivitysamples
and for techniciansor automatedinstnlmentsto determinethe airborneconcentrationof
radionuclidesit may occur that thereis a contributionto the workerintakeof radioactivity.

o Ifcontrolsfail, internaldepositions of radionuclidescan occurin a shortperiodof time.

o The continuedexposureof workersto airborneradioactivityoverextendedperiods of time
can createworkerconcerns.

o Doses fromsome internalradionuclides aredifficult to measure. Althoughsome
radionuclides,such as cesium and tritium,can be readilymeasuredat levels thatproduceonly
a few mrem,some long-lived radionuclides,like plutonium,requireyears for accurate
measurementsof hundredsof mrem.

o Medical intervention,such as the administrationof blocking andchelatingagents,to mitigate
internaldepositionadds risksby introducingadditionalchemicalsinto the body.

o Samplingof body excretions andwhole-bodyor organ counting techniquesencourage
worker perceptionsof internal exposuresignificance.
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137 Neutron Exposures

Neutronexposureshavethefollowing characteristicswhichrequireattention:

o The specific biologicaleffects of neutronsarenot aswell understoodas theeffects of
gammas.

o The humanbody may notrepairdamagefromneutronsas well as it repairsdamagefrom an
equivalentdose of gammaradiation.

o Neutrondose equivalentis more difficultto assess than gammadose equivalent.

As a result,those sites andfacilitieswith neutronradiationshouldfocus particularattentionon
minimizingcollective neutrondose throughsettingaggressivegoals (Article 131).
138 ALARA Committee

The As-Low-As-Reasonably-Achievable(ALARA)processof reducingradiationexposures is.a
fundamentalrequirementof every radiologicalcontrolprogram.Thereis considerableleeway m
determininghow faris reasonable. Reducingexposureis desirablebecauseof the directrelation to
the health andsafetyof workersand the public. Reducingradiationexposureimprovesthe quality
of the workplaceand in the long runsaves resources.

An ALARA ExecutiveCommitteeshouldbeestablished.The membershipshould include
managersand workers fromthe line organizations,the technicalsupportorganizationand the
RadiologicalControlOrganization.The Directorof Operations,R_h, or Maintenanceshould
serve as the Chair.

A workingALARACommitteeconsisting of linemanagers, safety representatives,andthe
RadiationControl Managershould be established. The workingcommittee'sfunction shouldbe to
screenandmakerecommendationsto theALARAExecutiveCommittee.The ALARAExecutive
Committeeshould makerecommendationsto managementto improveprogresstowardminimizing
radiationexposure and radiologicalreleases. TheCommitteeshouldevaluate items such as
constructionanddesignof facilitiesand systems,plannedmajormodifications or workactivities,
as well asexperimentaltestplansfor exposure,waste and release minimization.The Committee
should also receive, as a minimum,theresults of alireviews and audits,both internal and external,
andshould review the overallconductof the RadiologicalControlProgram.
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0
PART 4 LBL Radiological Control Organization

141 Radiological Control Organization

1. A RadiologicalControlOrganizationshallbe establishedto providerelevantsupportto line
managersandworkers. To effectively function_the RadiologicalControlOrganization
shouldbe independentof theline organizationalelement resP0nsiblefor woduction.,
operation,orresearchactivities and should havean equivalentreportinglevel A stag.re,
dedicatedRadiologicalControlOrganizationforthe site sholddbe sufficient. The semor

• linemanagerresponsiblefor operationsata LBLfacih'tyshouldhave assigned radiological
controlpersonneldedicatedto the operation.Consistencyof radiologicalcontrolis critical.
It_ thei_tent of thisManualto specify organizationalstructurefor RadiologicalControl
and to use pc_-sonnelin the most effective mannerin workplacesituations.

2. Ra_ologi¢_l controlpersonnelshallmonitoradherenceto theLBL RCMandbe availableto
the t-a_.'ty line managersforradiologicalsupportto the work_rce. To effectively function
in thisvapaci_, theyshould receivetheirday-to-clayprioritiesxromthe RadiationControl
Organize'or.Managers. To ensureindependencein makingcorrectradiologicaldecisions,
the R._diologicalControlOrganizationshouldbe accountableto the RadiologicalControl
Manager.

3. TheRadiological ControlManagerheads the RadiologicalControlOrganizationand is
resporsible for and should establisha highqualityRadiologicalControlProgram.

: 4. The Radiological Ccntrol Manager shallhave access to the SeniorSiteExecutive through
the Associate _ratoty Director of Operationsfor radiologicalcontrolmatters. The
organization_!chart (Appendix 1B) shows the LBL reporting structure.

142 Radiological Control Manager Qualifications

1. TheRadiological ControlManagershould be anexperiencedprofessionalin radiological
= controlandbe familiarwith the designfeaturesand operationsof the site that affectthe

potential for exposuresof personsto radiation.

2. The RadiologicalControlManagershouldhave the technicalcompetenceand experienceto
establish l_liological controlprogramsandthe supervisorycapabilityto directthe-

imple,mentationandmaintenanceof radiologicalcontrolprograms.

3. The RadiologicalControlManagershould have a mi_" un__of a bachelor'sdegreeorthe
equivalent in scienceor engineering,includingsome formaltrainingin radiologicalcontroL
Advancedacademicdegrees cancountasexperiencewhere coursework relatedto
radiological contro! is revolved. At leastthreeye_,s of professionalexperienceshouldbe
in appliedradiologicalcontrolwork. Certificationby the AmericanBoard of Health
Physics providesequivalency to the above.
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4. In situationswherethe mosteffectivemanagerfor ridspositiondoes notsatisfythe above
qualifications,special arrangementsshouldbe made.

5. Managementshould providepersonsassignedto or being consideredforthe Radiological
ControlManagera suucmredprogramleadingto certificationbythe AmericanBoardof
Health Physics.

143 Radiological Control Organization Functions and Staffing

1. The seniorstaffof the RadiologicalControlOrganizationshould includehea_thphysicists
and otherprofessionalswithfour-yeardegreesin science or engineering. A continuing
trah,ingprogramshallhe established. Pursuitof certificationby the AmericanBoardof
Health Physics for seniorand professionalstaffmembersis encouraged.

2o Radiologicalsupportpersonnelprovidehealthphysics and radiologicalengineering,
dosimetry,bioassay, independentoversight,insmunentation,and calibrationfunctions.
These personnelshould havetechnicalqualificationspertinentto their assigned duties.

144 Relationship Between Radiological Control Teehniciam_ and Workers

RadiologicalControlTechniciansand their supervisorsperformthe functionsof assistingand Q
guidingworkers in the radiologicalaspects of thejob.

1. Radiologicalworkersshouldbe sufficientlyqualifiedto recognizethesymptomsof
deterioratingradiologicalconditionsandseek advice fromRadiologicalControlTechnicians
and their supervisors.

2. RadiologicalControlTechniciansand theirsupervisorsshall have theresponsibilityand
authorityto stopworkor mitigatethe effect of an activityif they suspect thatthe initiation
or continuedperformanceof ajob, evolution,ortest will resultin theviolationof
radiologicalcontrolstandardsorresultin imminentdangerorunacceptablerisk. Any
wo_ex throughtheir supervisoralso hasstopwork authorityinaccordancewithArticle
345.

3. The actions or presenceof radiologicalcontrolpersorme!does not absolvethe workersof
theirresponsibilityfor properlyconductingradiologicalaspects of thejob. Radiological
control personnelarenotpresentto compensatefor poormanagementof the workforce
and shouldnot be requiredto do so. A poorlytrainedworkforce should participatein an
acceleratedtraininginitiative.

145 Marginal Radiological Control Performance

1. Whenradiologicalcontrolperformanceis less thanadequate,considerationshouldbe given
to strengtheningline managementmadtheRadiologicalControlOrganizationto provide
adequa_ radiologicalcontrol
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2. In cases wheretheworkforcedoes nothave the requiredlevel of sensitivityfor
radiological_vorkpractices,additionalmanagementattentionis neededto assurethe proper
outcome. Line managementshouldbeheld accountablefor implementationof the
Radiological ControlProgram.Initialactionsshould include:

a. More directline supervisionin theworkspace
b. Curtailmentof work schedules
c. Deferralof work
d. Additionof extraradiologicalcontrolpersonnel
e. Conductof additionaltraining.

3. When the workersandsupervisorsachieve the properlevel of radiologicalperformance,
the numberof radiologicalcontrolpersonnelshouldbereevaluated.
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PART S DOE Management

151 Program Office

I. ProgramSecretarialOfficersareresponsiblefortheestablishmentandmaintenanceof
radiological controlprogramsfor activitiesundertheircognizance,andareaccountablefor
the qualityand performanceof radiologicalworkconductedat theirassigned sites.

2. EachProgramSecretarialOfficershalldesignate a personwho can be the ProgramOffice
focal pointon radiologicalcontrolmatterswith theDOEField Office Managers,
counterpartswithinDOE and LBL organizations.Thispersonis referredto inthisManual
astheRadiologicalControlProgramAdvisor.

152 Field Office

1. Field Office Managers,areresponsiblefor the linemanagement function of conductingday-
to-dayoversight of LBL activities, includingmonitoringthe qualityand performanceof
radiologicalwork.

2. FieldOffice Managersshall designatea person to beresponsiblefor providingradiological
controlprogramoversight,which includes appraisals,surveillance,and monitoringof
performance,interactingroutinelywith theRadiologicalControlProgramAdvisors of the
affectedDOEProgramOffices, assistingthe DOEfield line organizationin the use of the
RCM,and interactingona periodicbasis with counterpartsat othersites.

153 Department Policy

The AssistantSecretaryfor Environment,Safetyand Health (EH)is responsiblefor promulgating
andmaintainingthe overallDOEpolicy andstandardswith _ to radiolo.gicalheal_ and
safety. EH is also responsiblefor periodicallyrevising the DOERCM to mare correcuonsor
improvementsto the document. Subject matterexpertswithinEH for areassuch as radiological
healtheffects, health physics, dosimetry,instrumentation,training,and radiological controls
shouldbe relieduponby otherDOEelementsfor technicalsupportin addressingproblemsor
unique situations.

154 Department Independent Radiological Control Performance Oversight

TheOffice of Nuclear Safetycarriesout its responsibilitytoprovide independentradiological
control performanceoversight, on behalf of the Secretaryof Energy,throughvarious means,
including:

1. Uses the DOE RCM as its basis document.

0

1-26



LBL RADIOI.DGICALCONTROL MANUAL Rev.0 January1993

ExcellenceinRadiologicalControl ChapterI

2. Assesses DOEProgramandFieldOffice performanceof theirline management
responsibilitiesfor implementingandmaintainingradiologicalcontrolsasdetailedin the
RadiologicalControlMannal.

3. Assesses LBL performanceagainst the requirementsof the LBL RCM.

lSS Radiological Control Coordinating Comw_t:ee

1. The DOE HeadquartersRadiologicalControlCoordinatingCommitteeshall, as a minimum,
consist of the Radiological Control ProgramAdvisors fromthe Offices of NuclearEnergy,
Defense Programs,EnvironmentalRestorationand Waste Management,and Energy
Research,along with a representativefromthe OWlcesof Environment,Safety and Health
and Nuclear Safety. A charterforthis committeeshah be approved and its performance
monitored by the SeniorNuclearManagersGroup.

2. The RadiologicalControlCoordinatingCommitteeis expectedto receiveand review
suggestions, concerns,and comments fromits individual members,Field OR3cesand
contractors.The Committeeshallfunctionin a collective mannerto promotea consistent
anduniformemphasisin the directionand implementationof theDOERCM.
Communicationswith theRadiologicalControlCoordinatingCommitteeshouldfollow
standardadministrativeand reportingchannels.

3. The RadiologicalControlCoordinatingCommitteeshouldmeet atleast quarterlyand more
frequentlyduringperiodsof transition. A Chairpersonshall be designatedby the Under
Secretaryand should be appointedfor a minimumof one year.

4. RadiologicalControlCoordinatingCommitteemeetingsshouldinclude representatives
fromField Offices and recognizedindustryexpertsfromoutsidethe Department.The
interactionwith non-DOEprofessionalsenhancesthe awarenessof state-of-the-art
technologyandpractices.

156 DOE Employees in the Workplace

DOE employeesinvolved in ormonitoringradiologicalworkactivitiesat a site orfacility operated
bya DOE contractoraresubjectto and shalladl_re to the provisions of the DOERCM and the
LBL RCM.
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PART 6 Summary of Responsibilities

161 Department of Energy

1. Assistant Secretary for Environment, Safety and Health (EH):

• Review and update RCM provisions and incorporate lessons learned and proposed
changes for improvement by Contractors and DOE Field Offices.

• Promulgate and maintain the overall DOE policy and standardswith regard to
radiological health and safety. (153)

• Revise the RCM to incorporate corrections or improvements. (153)

2. Office of Nuclear Safety (NS):

• Provide independent oversight for radiological programs. (154)

• Assess DOE Program and Field Office perform_:_e of their line management
responsibility in radiation protex-fionand implementation of the RCM. (154.2)

• Assess LBL performance in radiological wotection against the requirements of LBL
RCM. (154.3)

3. Program Secretarial Officer (PSO):

• Establish and maintain radiological control programs for activities under their
cognizance. (151.1)

• Assume accountability for quality and performance of radiological work performed at
LBL. (151.1)

• Designate a Radiological Control Program Advisor. (151.2)

4. DOE F'_ld Off'r,c Manager:.

• Conduct oversight of LBL activities as line management. (152. l)

° Designate a person to provide radiological control program oversight and act as contact
and coordinator.
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162 Senior Site Executive

1. At theendof eachcalendaryearprovideto thecognizantDOE field office and PSO a
tabulationof allequivalency/Article113determinationsmade duringthe past twelve
months. (113.2)

2. Issue and endorsea site-specific RM.

3. Maintainandkeep a documentcontrolsystem. (114.3)

4. Establish,approve,and maintaina radiologicalperformancegoals program. (132.1)

5. Review radiologicalperformancegoals at least annuallyand revise as appropriate.(1232.4)

6. Havean establishedRadiological ControlOrganization.(14 I.1)

7. Ensureaccess by theRadiological ControlManagerfor radiologicalcontrolmatters. (141.4)

8. Ensurethatthe Radiological Controlmanageris qualifiedperArticle 142 of the LBL PCM. (142)

9. Hold line managementaccountablefor implementationof the RCMProgram. (121, 145.2)

163 Line Management

1. Establish andcommunicatehighstandardsfor performanceof EH&S. (121.1)

2. Documenta commitmentto excellence in radiologicalcontrol. (121.2)

3. Assess KH&Sknowledgeand performanceas a specificpartof each person's performance
evaluation. (121.4)

4. Requireand approveradiologicalimprovementgoals. (121.8)

5. Review progressof radiologicalimprovementgoals atleast quarterly. (121.8)

6. Review andtrackthe LBLperformance indicatorprogram. (121.9)

7. Ensurethata comprehensiveandeffective radiologicalcontrol trainingprogramis
implemented. (121.10)

8. Controlcontaminationat site origin. (12I.11)

9. Minimizeradiationexposur_ to workersand the public. (121.11)

10. Produceand displaythe "WorkerResponsibilities"rules atappropriateaccess pointsand
work areas. (123)
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11. Periodic_dlymonitorworkareas,observework practices,andidentify radiological
deficiencies andconcerns. (125.4)

12. Involve workersin the developmentof proc_ures for performingradiologicalwork. (125.5)

13. Encouragethe workforce to identifyradiologicalcontroldeficienciesand concernsand
providecorrectiveaction. (125.6)

14. Ensth-ethatsubconlxactorsand subcontractedemployees aretreatedthe same asLBL staff,
thatthey havecomparabletraining,and thatthey meet thesame requirementsand
expectations. (125.9)

15. Identifyandcorrect,on a prioritybasis, conditions thatcould causeor promotethe spread
of contamination. (125.10)

16. Establisha formalprocess to obtainpertinentfacts following an unusualradiological
occurrenceorat the satisfactoryconclusion of a new or unusualoperationinvolving
radiological controls. (127)

17. Implementa self-_ent programand prioritizecorrectactions to resolve deficiencies. (134.3)

18. Addw_ basicroot causes in developingthe correctiveactionplan(CAP) for assessment
activities. (134.4)

19. Providea mechanismto back,analyzecorrectiveaction,CAP and prove statusof these
actions to management. (134.5)

20. Establisha RadiologicalAwareneasReportsSystem throughDivision SafetyCommittee.

21. Ensurethat the EH&SContaminationControlProgramis effective in reducing
contaminationand minimizingradiologicalareas. (136)

22. Plan work to avoidroutineuse of respiratoryprotectiveequipment. (136)

23. Reduceinternalexposureto the minimumpractical. (136)

24. Establish an _ Committee. (138)

164 Radiological Control Manager

1. Ensurecompliancein the applicationof the designcriteriaof Article 128to new facilities
and to majormodifications to existing facilities. (128.1)

2. Use performanceindicatorsas a tool to focus managementprioritiesand attention.(131)

3. Providea periodicreportto the SeniorSite Executiveon the status of the radiological
performance goals. (133.1)
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4. Ensureradiationexposuredataandotherpertinentinformationis providedto program
supervisorsandmanagers. (133.2)

5. Post in the appropriatelocationradiationexposureindicatorsrelatedto specific work
groups. (133.3)

6. CausefunctionalauditsforRadiologicalprotectionofProgramsandinternalauditsofthe
RadiationAssessment Cn'oup.

7. Ensureadherenceto the LBL RCM. (141.2)

8. Be availableto line managersfor radiologicalsupportto the work force. (141.2)

9. Establishand be responsiblefor a highqualityRadiological ControlProgram. (141.3)

10. Establisha continuingtrainingprogramfor theseniorstaffof theradiologicalcontrol
organization. (143.1)

11. EnsurethatHealthand SafetyTechniciansandtheirsupervisorshavethe responsibilityand
authorityto stop work. (144.2)

165 ALARA Committee

1. Makerecommendationsto managementto improveprogresstowardminimizingradiation
exposure andradiologicalreleases.(138)

2. Evaluateconstructionanddesignoffacilitiesandsystems,plannedmajormodificationsor
work activities, and waste andreleaseminimization. (138)

3. Review the conductof the Radiological Control Program. (138)

166 Quality Assurance Organization

1. Oversightof LBL AssessmentProgram. (134.1)

2. Develop LBLOAA Program.(134)

167 Employees

1. Be responsiblefor understandingthatproperradiological controlis an integralpartof the
daffyduties. (122.1)

2. Observethe"WorkerResponsibilities"postedrules. (123)

3. Stop workand obtainguidanceif a writtenrequirementin a procedurecannot be
responsiblyfollowed. (125.5)
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Appendix lC

Radiolosieal Performance Goals FY 93

I. AnnualCollective PersonnelExposure < 15 personrem

2. Skin andpersonal clothing contamiantion
oc_urences < 5 perannum

3. Intakesof Radioactivity < 250 raremper annumt

4. Squarefeet of ContaminatedAreas <1000 squarefeet

5. Cubicfeet of RadioactiveWaste
(includesliquidwaste solidified) < 1000 cubic feet

6. EnvironmentalReleases

Liquid Alpha* ** < 5X10"9_tci/ml
Beta* < 5XlO"8[tci/ml

Aerosol < 125 ci per annum

t includes routinetritiumol_rations, weekly bioassays
* sanitarysewer
** limit of sensitivity
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Appendix lD

Instructions for Preparation of Quarterly Radiological Performance
Indicator Report

Exposure Control

a. CollectiveDose

1. Collectivedeep dose equivalentreceivedby all workersmonitoredfor external
exposurein a given period. (Workers assigneda multi-purposedosimeter).

2. Collectivecommittedeffective dose equivalent asses,_ onan annualbasis during
the calendaryear(fourthquarteronly).

3. Sum of items I and 2.

b. AverageWorkerDose

1. Average deepdoseequivalentreceivedbyali workersmonitoredforexternal
exposureon a quarterlyfrequencyormorefrequentbasis forwhom a measurable
dose was recorded.

2. Numberof monitoredworkers(external).
3. Numberof monitoredworkers(internal).

c. Maximum Dose to aWorker

1. Deep dose equivalenL
2. Effective doseequivalent.

d. Numberof unplannedexposuresresultingin doses greaterthantheAdmires"wative Control
Level.

e. Number of Assessments forlost or damageddosimeters.

f. Maximumneuron dose to a worker.

Personnel Contamination

a. Number of Skin and PersonalClothingContaminations

1. Skincontaminationeventsreportedin accordancewithDOE 5000.3A.
2. Clothingcontaminationevents reportedin accordancewith DOE5000.3A.
3. Numberof skin and clothingcontaminationevents for whicha recorddose was

assigned.
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b. Numberof ContaminatedWounds

c. Numberof FacialContaminations

1. Skinscontaminationsrecordedin itema.1 (above) involvingcontaminationof the
face withinthe areathatwould be coveredby a full-facerespirator.

Control of Internal Exposure

a. Numberof PositiveBioassays

1. Confirmedintake(s)resultingin a doseequalto or greaterthantheInvestigation
Level as defined in the InternalDosimetryProgramImplementationGuide.

b. Numberof AirborneEvents

1. Eventsin which airborneradioactivematerial,excludingnatumUy-occurringradon,
is detectedin anareathatis notpostedandcontrolledas anAirborneRadioactivity
Area.

c. Numberof Alarmson AirborneMonitors:

1. Actualalarms
2. Falsealarms

Control of Contaminated Areas in Operational Areas

a. Numberof ContaminationandHigh ContaminationAreas

1. AreasnormallyintendedforoccupancythatarepostedasContaminationAreas.
(NOTE:Do not includethe interiorvolumes of proceasspacessuch as ducts,tanks,
canyons, etc., unless routineaccess is established.)

2. Areasnormallyintendedfor occupancythatareposted as HighContamination
Areas.

b. Area of Contamination_ in SquareFeet

I. AreaofContaminationAreasidentifiedina.I (above).

c. Number of Spills

1. Events involvingthespreadof radioactivecontaminationreportedinaccordance
withDOE Order5000.3A.
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Minimization of Radioactive Waste

a. Voiume andactivityof radioactivewaste in cubicfeet anu Ou_ies,respectively.

1. Volume
2. Acdvity

b. Numberofcubicfeetnotsubjecttovolumereductionbyincineration,compactionorother
means.

1. Thatportionof the radioactivewaste volume in a.l above disposedwithoutvolume
reductionefforts.

Control of Radioactive Effluents

a. Liquid Effluents

1. Volume(L)
2. Activity(Oi)

b. Gaseous effluents

J. Activity(Ci)
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Appendix lD (continued)

LBL RCM RA Performance Indicator Report

Figure 1.1

Exposure Control

a. CollectiveD_se

1. CollectiveDeepDose Equivalent
Period Dose

2. CollectiveCommittedDoseEquivalent
Annual Dose

3. AnnualSummation

Year . Dose

b. Averv_eWorkersDose
Period ,, Dose

c. Maximum Dose to aWorkc_r

o_Period Dose

n Period Dose,

d. Unplannedexposures
> 100mrem Period #

> 500 mrem Period #

e. Assessments for lost or damagedbadges
Period ,.. #

Internal Exposure Control

a. Positive Bioassay
Period .... # ,.,

b. Numberof AirborneEvents> 10%DAC
Period ..... #

c. Number of Alarmson airbornemonitors
Period #

d. Number of AirboneActivityAreas #
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Personnel Contamination

a. Numberof Skin andPersonalClothingContaminations
Skin Period . #
Clothing Period #

b. Con_aninatedWounds
Period #

c. FacialContamination(breathingzone)
Period #

Control of Contamination, Operations

a. ContaminationAreas #.

b. High ContaminationAreas #

c. Areaof ContaminationArea ft2

d. Spills > 5000.3A reportinglevels# ____ F_lities

Radioactive Waste Minimization ,,

a. Volume ft3 Activity . d

b. Volumenotsubjectto volume reduction ft3

Control of Radioactive Effluents

a. Liquid
Period Volume Activity ,d

b. Gaseous

Period , Activity .......
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Appendix lE

Article 113 Determinations/Expections

None at this time.
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PART 1 Administrative Control Levels and Dose Limits

TheDOE'scbjectiveis to maintainpersonnelradiationexposurewell below regulatorydose limits.
To accomplishthisobjective,challengingnumericalAdmires"trafiveControlLevels areestablished
at levels below theregulatorylimits to administrativelycontrolandhelpreduceindividualand
collective radiationdose. _ controllevels aremulti-tieredwith increasinglevels of authority
requiredto approvehigherAdminiswativeControlLevels.

Withissuanceof thisManual,thecommiuedeffective doseequivalents1_11be used to assign
internaldose receivedby personnelatDOE facilities. The committedeffectivedose equivalentis
the resultingdose committedto thewhole body frominternallydepositedradionuclidesovera fifty
yearperiod afterintake.

211 Administrative Control Levels

1. A DOE AdministrativeControlLevel of 2,000 mremperyearperpersonis establishedfor
all DOE activities. Approvalby theProgramSecretarialOfficial (PSO)or designee shallbe
requiredpriorto allowing a personto exceed 2,000 mrem.

2. AnnualLBL AdministrativeControlLevels havebeenestablishedandarepresentedin
Table 2-1. The selectionof the specific valueshallbe more restrictivethantheDOE
AdministrativeControlLeveL Based uponhistoricaland projectedradiationexposures,
workload, and mission,the LBL RCMAdministrativeLevels shallbe reevaluated
annually. Thechoice of a low level for one _,earshallnot precludechoosing either a higher
or lower level in a subsequentyear.

3. Approvalauthoritiesto exceed the multi-tieredAdministrativeControlLevels aregiven in
Table 2-1. Approvalsshall be documented.

4. No personshallbe allowed to go abovethe site AdminisuativeControlLevel withoutthe
priorapprovalof theAssociate LaboratoryDirectorof Operationsand theRadiological
ControlManager.

212 Lifetime Control Level

1. To administrativelycontrola worker'slifetimeoccupationalradiationexposure,a Lifetime
ControlLevel of N rem shall be establishedwhere N is theage of the person in years.
Formalapprovalbymanagementidentifiedin Table 2-1 shallbe requiredto exceed the
LifetimeControlLevel. SpecialControlLevee (Article216) shall be establishedfor
personnel who have doses exceedingN rem.

2. The internalcontributionto lifetime dose shouldcontinueto be _ as further
bioassay resultsandimprovedmethods for _ing internaldose become available.
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213 Radiological Worker Dose Limits

1. Dose limitsareprovidedin Table2-2 andshall not be exceeded. These regulatorylimits
areconsistentwith the "RadiationProtectionGuidanceto FederalAgencies for
OccupationalExposure"signed by the President.

2. RadiologicalworkersfromotherDOEor DOEcontractorfacih'tiesmayreceiveoccupational
exposureas a radiologicalworkerif they:

a. Providerecordof currentRadiological WorkerIor H standardizedcoretraining.
b. Receive site-specificRadiologicalWorkerI or IItrainingat the facilitieswhere they

will be working.
c. Providetheirradiationdose recordsfor previousyears and writtenestimatesforthe

currentyear.

3. Proposeduse of the lO-remPlannedSpecialExposureas specifiedin DOE 5480.11 shall
be appliedonly in extraordinarysituationsandwhen thefollowing requirementshave been
met:

a. The proposedactivityhas beenreviewedby the Radiological ControlManagerand
submittedby the seniorsite executive to the leadPSO for approval.

b. Theproposedactivityhasbeenjointly approvedby thePSO and the Assistant
Secretaryfor Environment,Safetyand Heath.

4. Emergencyexposurelimits arenotPlannedSpecialExposurelimits. Guidelinesfor
emergencyexposures areprovidedin Appendix2A.

Table 2-1Administrative Control Levels

m_m

Whole Body Skin and Lens of Eye Any Organ ApprovaltoExceed This
Extremity Level

2,000 DOE,--PSO
100" (1) 1000" (10) 500* (5) 1000" (10) Level 1, Line Manager,

Radiological Control
Manager

500 (5) 5,000 (50) 500 (5) 5,000 (50) Level 2, ALI) Operations,
Line Manager,Radiological

ControlManager
Age X 1,000= LifetimeCumulativeDose Equivalent Level 2, ALD Operations,

LineManager,Radiological
ControlManager

I

* May be authorizedas partof LBL,RWP/UseAuthorizationPermitSystem (Chapter3)
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Table 2-2 Summary of Dose Limits

Exposuresshallbe well below the limits in this tableandmaintainedas low as reasonably
achievable. TheAdmires"uafive ControlLevels for limitingexposure aredescribedin Article211.

i ANNUAL

]

TYPE OF EXPOSURE LIMIT
_-_ . III °

tc_diologtc__lWorke_. Whole Body (intema+ ex_mal) 5n_tu
l_Ad_iologicalWorko¢:I_¢nsof Eye 15r_m

Radiological Worker:.Extw.mity(handsand armsbelow theelbow; feet 50 rem

_d legs below t_ k_-s) [RadiologicalWorker. Any organor tissue (otherthanlens of eye) and 50 rem igkln

DeclawA PregnantWorker: Embryo/Fetus 0.5 rem in ninemonths I

M_ors _d Studen_ (,nder age 18) Whole body (internal+ external) 0.1 rem [visitors* and mbLic.Whole Body (intern_al+ external) 0.1 rem

*Applies to visitorswho havenot completedtrainingin accordancewith Articles632 or 633, or
havenotmet the specialconsiderationsof Article657.

Notes:

1. Internaldoseto the whole bodyshall be calculatedas committedeffectivedose equivalent.
The committedeffective doseequivalentis the resultingdosecommittedto thewhole body
frominternallydepositedradionuclidesovera 50-yearperiodafterintake. See Appendix
2B forthe weightingfactorsto be usedin convertingorgandose equivalent to effective
dose equivalent for the whole body dose.

2. Background,tbempeutic,anddiagnosticmedical exposuresshall not be included in either
personnelradiationdoserecordsor assessmentof dose againstthe limits in this Table.

3. See Appendix2C for guidanceon non-uniformexposureof the skin.

214 Visitor Dose Limit

Visitors to theLBL Site shall be limitedto an annualradiationdose equivalentof 100 mremfrom
the sum of internaland externalradiationsourcesunless theyeitherqualify as radiological workers
in accordancewith Article632 or633, or meet thespecial considerationsof Article657.
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21 S Embryo/Fetus Dose Limits

Aftera femaleradiologicalworkervoluntarilynotifiesherLBL supervisorin writingthatshe is
pregnant,forthe purposesof feta_embryodose protection,she is considereda declawA pregnant
worker.

1. LBL shaUprovidethe optionof a mutuallyagreeableassignmentof worktasks,without
loss of pay orpromotionalopportunity,suchthatfurtheroccupationalradiationexposure is
unlikely.

2. Fora declaredpregnantworkerwho chooses to continueworkingasa radiologicalworker:.

a. The dose limitfor the embryo/fetusfromconceptionto birth(entiregestation
period) is 500 mrem.

b. Effortsshouldbe madeto avoidexceeding50 mrempermonth to thepregnant
worker.

3. If the dose to theembryo/fetusis determinedto have alre_y ex_ 500 mremwhen a
workernotifies heremployerof herpregnancy, the workershallnot be assignedto tasks
whereadditionaloccupationalradiationexposureis likely duringtheremainderof the
gestationperiod.

4. Fordeclaredpregnantworkersali dose informationand OccupationalAssignmentsshallbe
enteredinto theworker'smedical records.

216 Special Control Levels

Certainsituationsrequirelower individualizedexposurecontrol levels. In addition to considering
recommendationsfromseniorradiologicalcontroland medical officials, the LBL seniorsite
executive or designee mayobtainadvice fromprofessionalsin otherdisciplinessuch as human
reso_ andlegal in establishingSpecialControlLevels. The LBL seniorsite executive or
designee maywish to establishthese Special ControlLevelsusing a radiologicalhealth advisory
group,e.g. ALARA Executive Committee.

1. A SpecialControlLevel for annualoccupationalexposureshallbe establishedfor each
personwith a lifetimeoccupationaldose exceedingN rem, where N is the age of the person
in years. The SpecialControlLevel shallnotexceod I rem and shall allow the person's
lifetimeoccupationaldose to approachN rem as additionaloccupationalexposureis
received.

2. LBL Management should be attentiveto specialcircumstancesof employees, such as those
undergoingradiationtherapy, andestablish Special ControlLevels as appropriate.
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3. An employee who receivesradiationexposureduetoa medicalexposureshallreportthe
exposureto his orhermanagementandto theRadiologicalControlOrganization.Medical
exposuresmayincluderadiationtherapyor administrationof radioactive.mat_."_underthe
controlof a physician. Ifnecessary,theRadiologicalControlOrganizauonsnail ensure
thatthe individualreceivesa temporarydosimeter.TheRadiologicalControlOrganization
shouldalso makerecommendationson workrestrictionswhile the individual's condition
affects the radiationdose.

4. Employeesshall notwearassignedperso_el dosimetersduringmedical(,r_li."ationtherapy
or diagnosticproc_ures) andden_ radiationexposures, en_,ployeessnauuuorm the
RadiologicalControlorganizationif suchexposureaccidenmuyoccurs.

5. Employees shouldnot wearpersonneldosimetersoff theLBL site.
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PART 2 Contamination Control and Control Levels

Controlof radioactivecontaminationis achievedby using engineeringcontrolsand worker
performanceto containcontaminationatthesource,reducingexisting areasof contamination,and
promptlydecontaminatingareasthatbecomecontaminated.

221 Personnel Contamination Control

1. PersonnelexitingContaminationAreas,High ContaminationArms, AirborneRadioactivity
Areas,or RadiologicalBufferAreasestablishedfor contaminationcontrolshall performa
personalsurveyor be surveyedby a Heath and SafetyTechnician. This does not applyto
personnelexiting areascontainingonly radionuclides,such astritium,that cannotbe detected
using hand-heldor automaticsurveyequipment.

2. Monitoringfor contaminationshouldbe performedusing surveyequipmentthatunder
laboratoryconditionscan detecttotalcontaminationof atleastthe valuess_ed in Table 2-3.
Use of automaticmonitoringunitsthatmeet the above requirementsis encouraged.

3. Personnelfound withdetectablecontaminationon theirskin or personalclothing, otherthan
noblegases or naturalbackgroundradioactivity,shouldbe promptlydecontaminatedas
describedin Article541.

4. Individualsshallverify that thehand-heldsurveyinscumentor automaticpersonnelmonitoris
operablebefore each use forpersonnelcontaminationsurvey.

5. Trainingfor personalcontaminationmonitoringis given in LBLRAD IWorkerTraining.

222 Contamination Control Levels

1. A surfaceshallbe consideredcontaminatedffeitherthe removableor totalradioactivityis
detectedabove the levels in Table2-3. If an areacannotbe decontaminatedpromptly,then it
shallbe posted as specifiedin Article235. Thisdoesnot includecontainersof radioactive
materialunlesscontaminationis removablefromthe externalsurfaces.

2. Surfacesexceeding the values of Table2-3 fortotalcontaminationmay be coveredwith a
fLxativecoating to preventthespreadof contamination.However,managementshouldnot
substitutepaintingof surfacecontaminationin lieu of cost-effective decorttaminationefforts.

. 3. In additionto the postingcriteriain Article235, the conditionsfor establishing and
maintainingFixedContaminationAreasinclude:

a. Radiologicalsurveysshall be performedto detectcontaminationthat may bexome
removableover time.

b. A formal inventory shall be maintainedof FixedContamination_.
c. Markingsshall be kept legible.
d. Removablecontaminationshouldbe reducedto below detectablelevels before a

fixative coaling is applied.
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e. Painted-overcontaminatedsurfacesshouldbe coveredby a yellow undercoatandat
least two coats of a differentfinishcolor.

f. Markingshouldincludethestandardradiationsymbol be clearlyvisible from all
directionsandcontrastwiththecolors of the surfacecoatings.

g. Additionalcoatingshouldbe appliedwhen the bottomcolor appears.
h. A plan for identifyingand addingto the inventoryof existing areasof fixed

contaminationnot includedin theinitialinventoryshouldbe developed.

4. A FixedContaminationAreamay be locatedoutsideControlledAreasunlessunrestricted
aeceas is likely to resultin a dose to anypersongreaterthan 100 mremin a year.

5. A FixedContaminationAreais exemptfrom thegeneralpostingrequirementsof Article231
andentryand exit requirementsof Chapter3.

6. Forcontaminatedsoil thatis notreleasablein accordancewithDOE 5400.5, a Soil
ContaminationAreashah be establishedthat:

a. is postedas specified in Article235. Postingshould includeinstructionsor special
warningsto workerssuchas "ConsultWith RadiologicalControlOrganizationBefore
Digging"or "SubsurfaceContaminationExists."

b. meets the requirementsof Article 231.1 through231.8.

7. Soil ContaminationAreasmaybe locatedoutsidea RadiologicalBufferArea.

223 Airborne Radioactivity Control Levels

1. Personnelshould notbeexposed unnecessarilyto airborneradioactivity.Use of
engineeringand administrativecontrolsto reducethe potential for internalexposureshould
be evaluatedbeforeallowing personnel,with or withoutrespiratoryprotection,to enter
areaswith airborneradioactivity.LBL currentlyhas no airborneradioactivityareas.

2. Occupiedareaswith airborneconcentrationsof radioactivitythataregreaterthanor
potentiallygreaterthan 10 percentof a DerivedAirConcentrationshallbe postedas
specifiedinArticle235.Formostradionuclides,aircontainingI0percentofaDerivedAir
Concentrationresultsinacommittedeffectivedoseequivalentofapproximately10mrem if
inhaledcontinuouslyforoneworkweek.ValuesofDerivedAirConcentrationsare
providedinDOE 5480.11.
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Table 2-3 Summary of Contamination Values

q

' REMOVABLE TOTAL (FIXED +
NUCLIDE (dpm/100 cm z) REMOVABLE) I(See Note 1) (See Notes 2 & 3) (dFm/100 cm z)

U-natural,U-235, U-2_8 and associateddecay
products 1,000 alpha 5,000 alpha II
Transuranics,Ra-226, Ra-228 Th-230, Th-228, IPa-231, Ac-227, 1-129, 1-125 20 500
Th-nat, Th-232, Sr-90, Ra-223, Ra-224, U-232, II
1-126, 1-131, 1-133 200 1:000 q
Beta-gammaemitters(nuclideswithdecay modes d
otherthan alphaemission or spontaneousfiasion)
except Sr-90 andothersnotedabove. Includes 1,000 beta-gamma 5,000 beta-gamma
mixed fL_sionproductscontainin_Sr-90. ....
Tritiumorgamccompounds,surfaces
contaminatedby HT, HTO, andmetal tritide 10,000 10,000
aerosols

Notes:

1. The values in thisTable applyto radioactivecontaminationdepositedon, butnot
incorporatedinto theinteriorof the contaminateditem. Wherecontaminationbyboth
alpha-and beta-gamma-emittingnuclidesexists,the limits establishedfor thealpha-and
beta-gamma-emittingnuclidesapply independently.

2. The amountof removableradioactivematerialper 100 cm2of surface areashouldbe
detemfix_ by swiping the areawith dryfilteror soft absorbentpaperwhile applyin,g
moderate pressureand thenassessingthe amountof radioactivematerialonthe swtpe with
an appropriateinstrumentof knownefficiency. For objectswith a surfacearealess than
100 ¢m2,theentiresurfaceshould be swiped, and the activityper unitareashould be based
on the actualsurfacearea. Except for transuranics,Ra-228, Ac-227, Th-228,Th-230, Pa-
231, andalphaemitters,it is not necessaryto use swiping techniquesto measureremovable
contaminationlevels ff directscan surveysindicatethatthetotal residualcontamination
levels arebelow the values for removablecontamination.

3. The levels may be averagedoverone squaremeterprovidedthe maximumactivity in any
areaof 100cm2is less thanthreetimes the values in Table2-3.
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O
PART 3 Posting

231 Posting Requirements

1. Radiologicalpostingshallbe usedto alertpersonnelto the presenceof radiationand
radioactivematerialsandto aidthemin minimizingexposuresandpreventingthespre_ of
contamination.Boundariesused for radiologicalcontrolpurposesaredepictedin Figure2-1.

2. Signs shallcontainthe standardradiationsymbolcoloredmagentaorblackon a yellow
background.Letteringshall be eithermagentaorblack. Ma..gen.tais _e .pre.ferredcolor
overblack. Standardized signs, as describedin the stancmrmze_core warning,snomaoe
used wherepracticable.

3. Radiologicalpostingsshouldbe displayedonly to signify actualorpotentialradiological
conditions. Signs usedfor trainingshould be clearlymarked,such as "ForTraining
PurposesOnly."

4. Posted areasshould be as small as practicablefor efficiency.

5. Postingsshouldbe ma_:'_dnedin a legible condition andupdatedbasedupon the resultsof
themost recentsurveys.

6. Ifmorethanoneradiologicalcondition(suchascontaminationand high radiation)existsin
thesamearea,eachconditionshouldbeidentified.

7. Inareasofongoingwt,rkactivities,thedoserateandcontaminationlevelorrangeofeach
shouldbeincludedonorinconjunctionwitheachpostingasapplicable.

8. Entrancepointstoareasofongoingworkactivitiescontrolledforradiologicalpurposes
shouldstatebasicentryrequirements,suchasdos_etry,RadiologicalWork Permit
(RWP),andrespiratorrequired.

9. Rope,tape,chain,andsimilarbarriersusedtodesignatetheboundariesofpostedareas
shouldbeyellowandmagentaincolor.

10. Physicalbarriersshouldbeplacedsothattheyareclearlyvisiblefromalldirectionsandat
variouselevations.Theyshallnotbeeasilywalkedoverorunder,exceptatidentified

points.Thesebarriersshallbesetupsuchthattheydonotimpedetheintendeduse
ofemergencyexitsorevacuationmutes.

11. Postingofdoorsshouldbesuchthatthepostingsremainvisiblewhendoorsareopenor
closed.

12. A radiologicalpostingthatsignifi._pthepresenceof.an,in_rmittentradiologicalcondition.
shouldincludeastatementspecifyingwhentheradiation_spresent,sucnas t;Aul_uPq.
RADIATION AREA WHEN RED LIGHT ISON."

2-II_



LBL RADIOI£X3ICALCONTROLMANUAL Pev. 0 January 1993

RadiologicalStandards Chapter2

232 Posting Controlled Areas

1. Areaswifltin thesite boundary._ould be clearlypostedto alertpersonnelto thepresenceof
rad/ationandradioactivematerialsabovenaturalbackgroundlevels. _ areasshallbe
designatedControlledAreas. P_sons who enteronly the ControlledAreawithoutentering
Radiation,Contamination,AirbomeRadioactivity,orRadiologicalBufferAreas arenot
expectedto receivemorethan I00 mremin a year.

2. Thecontractormay select thetypeof signused to avoidconflictwith !ocal sect_i.ty
requirements.Thi_'selection shouldbe approvedby the AssociateLatXntory I.mexxorfor
Operations,the Radiolo#cal ControlMmmger,andDOE-SF. The signs used for posting
shouldbe consistentthroughoutthe LBL Site to ensureapplicabilityof the trainingmaterial
andmaximum employee recognition.The '_ontrolled Areafor Radiological Protextion"
shall be blue letteringonwhite.

233 Posting Radiological Buffer Areas

A RadiologicalBufferAreashallbe establishedwithinthe ControlledAreato providea second
boundary to minimize the spreadof contamination. The RadiologicalBuffer Areais intended for
use where ongoing work activities may createairborneradioactivityor the spread of contamination.

It is notexpectedthatRadiologicalBufferAreas be establi_ed aroundinactiveor secm_ /ContaminationAreas. The need forRadiologicalBufferAreas in conjunctionwithRadioactive
MaterialManagementAreasshouldbe evaluate_

1. Thesize of the RadiologicalBufferAreashouldbe commensuratewith thepotentialfor the
spreadof contaminationoutsideContamination,HighContaminationand Airborne
Radioactivity _ At a minimum,the RadiologicalBufferAreashould include the area
adjacentto anyexit fromandentranceto Contamination,High Contamination,and
AirborneRadioactivity Areas.

2. A RadiologicalBufferArea is notrequiredfor HighContaminationAreasthatare
completelywithinContaminationAreas.

3. A RadiologicalBuffer Areashouldsurroundor be contiguouswith Radiation,High
Radiationand Very HighRadiationAreas. The boundaryfor the RadiologicalBufferArea
andthese radiationareasmaybe one in the same.

4. Postingof RadiologicalBufferAreasshall be in accordancewith Article231 andshall
containthewording "CAUTION:RADIOI£X3ICALBUFFERAREA." Radiological
BufferAreasthathave the sameboundariesasradiationareasdo nothave to be postedas
radiologicalbuffer areas.
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Figure 2-1
Establishing Control Areas

_m_ry

0
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234 Posting Radiation Areas

I. Areasshag be posted to alertpersonnelto the presenceof externalradiationin accordance
withTable 2-4 and Article231.

2. Dose ratemeasurementsused to determinecriteriaforRadiationAreasshouldbe madeata
distanceof 30 centimetersfromthe radiationsourceor fromany surfacethroughwhichthe
radiationpenetrates. ForVery High RadiationAreas,the measurementshould be madeat
100 cm.

3. Contactreadingsshould be used to determinethe presenceof Hot Spots.

4. Postingof Hot Spotsis notrequiredin High RadiationAreaswith generalareadoserates
greaterthan I rem/hrorin Very High RadiationAreas.

5. The type of personneldosimeterusedby the facility shouldbe includedon the signif the
personneldosimeteris nota Tbennol_t Dosimeter(TLD).

6. The requirementfor an RWPshould be includedeitheron orin conjunctionwith the
posting.

7. Dose receivedin an hourmay be used as the criterionforposting (Column 2 of Table 2.4).
In this table, the unit"rad"is as_ withdose ratesthatpose an immediatedanger.

Table2-4 Criteriafor PostingRadiation Areas
I I I i|ii

AREA' DosE RATE POSTING
CRITERIA

RadiationArea 0.005 < H < 0.1 rem/h '_AUHON, RADIATIONAREA"
"tLDRequiredforEa.7"

"DANG_ HIGHRADIATIONAREA"
High 0.1 < H < 500 rad/hP 'WLD,SupplementalDosimeterandRWPRequired

RadiationArea . for Entry"*

Very High D > 500 rad/hp "DANGER,VERYHIGHRADIATION AREA"
RadiationArea "SPECIALCONTROLS REQUIREDFOR

ENTRY"*

5 timesgeneralareadose '_AUTION, HOT SPOT'
Hot Spot rate and > 0.1 rem/hP

* Access requirementsmay be deletedor modified ff personnelaccess is specificallyprohibited.
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235 Posting Contamination, High Contamination, and Airborne Radioactivity
Areas

I. Areasshallbe postedto alertpersonnelto contaminationin accordancewithTable 2-5 and
Article 231.

2. The requirementfor anRWPshouldbe includedeitheron orin conjunctionwitheach
posting as applicable.

3. DerivedAir Concentration(DAC)valuesfor usewith Table2-5 arefoundin DOE
5480.11.

4. Withrbeexceptionof outdoorlocations,alicontaminationandhighcontaminationareas
shouldbe circumscribedby a rope,chain,fence, wall, orother physical barrierto prevent
inadvertententry. Postingof areasdefined bychainor radiationrope shallbe visible from
anyreasonableapproach.Signs shouldbe no furtherthan 30 m apart.

Table 2-5 Criteriafor Posting Contamination,High Contamination
and Airborne Radioacl_vityAreas

AREA ...............CRITERIA ................... POSTING .....
III III I I I Illl

Contamination Levels (dpm/100cm2) > 1 time
but < 100 times Table 2-3 values "CAUTION,CONTAMINATIONARF_A"

Levels (dpm/100cm 2) "DANGER,HIGH CONTAMINATION
High > 100 times Table 2-3 values AREA"

Conc_ainafion ,,, "RWPRequiredfor Entry"
No removablecontaminationand

F'_e.d totalcontaminationlevels "CAUTION,FIXED CONTAMINATION"
Contamination>Table2-3Column3 values

Soil Contaminatedsoiln0ireleasablein .....
ContaminationaccordancewithDOE 5400.5 "CAUTION,SOILCONTAMINATION

AREA"
'Aidmrne Concentrations(uCi/cc) > 10%of "CAUTION,AIRBORNE

Radioactivity any DAC value RADIOACTIVITYAREA"
.... "RWPRequi_zl for Entry"
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236 Posting Radioactive Material Management Areas

1. Areaswhereradioactivematerialsareused,handledor storedshouldbe posted
"CAUTION,RADIOAC'ITCEMATERIALMANAGEMENTAREA (RMMA)." The
posting shallmeet the requirementsin Article231. Posting of areasin whichinstrument
check or low-level countinginsmanent catibrationsourcesare locatedis not required.

2. RadioactiveMaterialManagementAreasshouldbe locatedwithinControlledAreas.

3. Postingfor RadioactiveMaterialManagementAreas is not requiredwhen the radioactive
materialis insidea Contaminationor AirborneRadioactivityArea.

4. Thedefmitionof radioactivematerialand therequirementsforlabelingradioactivematerial
arecontainedin Chapter4.

237 Posting Underground Radioactive Material Management Areas

1. UndergroundRadioactiveMaterialManagementAreasshall be establishedto indicate the
presenceof undergrounditems that containradioactivematerialssuchas pipelines,
radioactivecribs,covered ponds,coveredditches, catch tanks, inactive burialgrounds, and
sites of known, covered, unplanned releases (spills).

2. UndergroundRadioactiveMaterialManagementAreashallbe posted "UNDERGROUND
RADIOACTIVEMATERIAL."Theposting shall meetthe applicablerequirementsof
Article231.

3. UndergroundRadioactiveMaterialManagementAreascan be locatedinsideoroutside
ControlledAreasand areexemptfromthe entryand exit requirementsof Chapter3.
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PART 4 Summary of Responsibilities

241 Department of Energy

ProgramSecretarialOfficer(PSO)

• Providepriorapprovalfor anyindividualexceeding 2000 mrem in one year. (211.1)

• Approveeach use of the 10-remPlannedSpe_al Exposure. (213.3b)

AssistantSecretaryfor Environment,Safetyand Health. (EH)

• Approveeach use of the 10-remPlannedSpecial Exposure. (213.3b)

242 Senior Site Executive and Associate Laboratory Director for Operations

• Establishanannualfacih'tyAdministrativeControlLevel and reevaluateannually. (211.4)

• Providepriorapprovalfor any individualexceeding thefacility Admires"trove
Control Level. (211.4)

• Submiteach proposeduse of the 10-remPlannedSpecialExposureto the leadPSO
for approval. (213.3a)

• EstablishSpecialControlLevels for use in specialcircumstances. (216)

• Approve thetype of sign used to post Controlled Areas. (232.2)

243 Line Management

• Establish a LifetimeControlLevel of N rem to controla worker'slifetime
occupationalradiationexposure. (212.1)

• Establish SpecialControlLevels for personnelwho have exceededN rem lifetime
dose. (212.1)

244 Radiological Control Manager

• Review each proposed use of the 10-remPlanned SpecialExposure. (213.3a)

• Approvethe applicationof fixative coatingsfor contaminationcontrol (222.2)

• Providepriorapprovalfor any individualexceeding the facility Admires"trative
Control Level. (211.4)
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245 Employees

• Notify the RadiologicalControlOrganizationof medical exposuresto radiation,
radioactivematerial,oraccidentalexposureof dosira_ to medicalradiation
sources. (216.3,4)

• Conducta personalsurveywhenexiting ContaminationAreas,High Contamination
Areas,Airbome RadioactivityAreas, or RadiologicalBufferAreas. (221.1)

• Verifyoperabilityof hand-heldsurveyinstrumentor automaticpersonnel
contaminationmonitorpriorto use. (221.5)
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Appendix2A

Guidelines for Control of Emergency Exposures

In extremelyrarecases, emergency exposureto radiationmay be necessaryto rescuepersonnelor
to protectmajorproperty.The dose limits forpersonnelperformingtheseoperationsare listed
below.

DOSE LIMIT ...... i
(Whole Body) ACTIVITY PERFORMED CONDITIONS

5rem Ali...............
10 rem Protectingmajorproperty Wherelowerdose limitnotpracticable|
25 rem Lifesavingorprotectionof large Wherelowerdose limitnotpracticablei

populations [
>25rem Lifesavingorprotectionoflarge Onlyonavoluntarybasistopersonnel
. populations .... _y aware of the risks involved

Notes:

1. Thedose limitto thelens of the eye shouldbe threetimes the listedvalues.

2. The dose limit tothe skin of the whole body and theextremitiesis ten times the listed
values.
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Appendix 2B

Weighting Factors for Organs and Tissues
i

ORGANS OR TISSUES WEIGHTING
FACTOR

Gonads 0.25
Breasts 0.15
ReA bone marrow 0.12
Lungs 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.30

Notes:

1. Weightingfactorsasdefined in ICRPPublication26 andNCRP Report91 am used to
convertorgan ortissue dose equivalentto _f_tive dose equivalentfor the whole body.
The effective doseequivalentis obtainedby multiplyingtheorgandose by theweighting
factor. Forexample, a 5 remdose to the thyroidwould be multipliedby the weighting
factor0.03 to yield 0.15 rem.

2. "Remainder"means the five otherorgansor tissues with the highest dose (e.g. liver,
kidney,pancreas, stomach, small intestineandupperlarge intestine). The weightingfactor
of 0.3 resultsfrom 0.06 for each of the five remainderorgans.
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Appendix 2C

Non.Uniform Exposure of the Skin

Non-uniform exposures of the skin from x-rays, beta radiation and radioactive materials on the
skin, including hot particles shall be _ and recorded as specified in the table below:

AREA OF Mi_THOD OF AVi_RAGING, ADDING TO OTHER DOSES
SKIN RECEIVED, AND RECORDING NON-UNIFORM SKIN DOSE

IRRADIATED

Averaged over the 100 ¢m2 of skin receiving the maximum dose

> 100 cm2 Added to any uniform dose equivalent also received by the skin

R__o_ as _ armu_ extremity or skin (shallow) dose equivalent (I-I)
Averaged over the Icm 2of skin _ving the maximum dose (D), reduced
by the fraction (f) which is the irradiated area in cm2 divided by 100 cm2 (i.e.

< 100 cm2 H-fD)

Added to any uniform dose equivalent also received by the skin

Recor_dedas the annnal extremity or skin (shallow) dose equivalent
Averaged over the 1 cm2 of skin receiving the maximum dose

< 10 cm2 Not added to any other dose equivalent, extremity, or shallow dose
equivalent (skin) re_rded for the annual dose equivalent

Recorded in a person's radiation dose record as a special entr_
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PART I Planning Radiological Work

311 Requirements

Technicalrequirementsfor theconductof work,including construction,modifications,operations,
maintenance,anddecommissioning,shallincorporateradiologicalcriteriato ensuresafety and
maintainradiationexposuresALARA. To accomplishthis, the designandplanningprocesses
shouldincorporateradiologicalconsiderationsin the earlyplanningstages. The checklist in
Appendix3A is helpfulin reducingoccupationalradiationexposure.

312 Planning for Maintenance, Operations, and Modifications

1. M_tintenanceand modificationplansand procedme_shall be reviewedto identify and
incorporateradiologicalrequirements,such asengineeringcontrolsanddose and
contaminationreductionconsidera'_ons.Performanceof thisreview is the responsibilityof
line management,with supportariaconcurrencefromthe RadiologicalControl

: Organization.

2. Forroutinetasks,such as surveillance,toursan _minornonradiologicalmaintenance,

O performanceof theabovereview and document_ttionof identifiedradiological requirementsmaybe conductedaspa_ of the Radiological WorkPermitprocess(see Article321).

3. TheLBL Site tfig_vt levels req_g formalradiological review of nonroutineor complex
workactivitiesare:

a. F_stimatedindividualor collective dose greaterthan I000 person-mrem,
b. PwAictedairborneradioactivityconcentrationsin excess of one times the DACor an

integratedexposureof 400 DAC-hours,
c. Work arearemovablecontaminationgreatert_ _a100 times thevalues in Table2-2,
d. Entryinto areaswheredose rates exceed 1 remin a given hour,
e. Potentialradioactivereleases to theenvironmentthatexceed 1mrem.

: 4. Taskswiththepotentialto exceed the abovetriggerlevels shallundergoa formal,
documentedradiologicalorALARA review. At a minimum,this review shouldconsider:

a. Inclusionof Radiological ControlHold Pointsin thetechnical workdocuments,
b. Eliminationor reductionof radioactivitythroughlineflushing and decontamination,
c. Use of work processesand special toolingto reducetime in theworkarea,
d. Use of engineeredcontrolsto minimizethe spreadof contaminationand generation

of airborneradioactivity,
e. Specificationof specialradiologicaltrainingor monitoringrequirements,
f. Use of mock-upsfor high exposure or complex tasks,
g. Engineering,design anduse of temporaryshieldingto reduceradiationlevels,
h. Walkdownor dry-mnof the activityusing applicableprocedures,
i. Stagingandpreparationof necessarymaterialsandspecial tools,

Maximizationof prefabricationand shopwork,O J"
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k. Potential acxidentsituationsor unusualoccurrencesand areview of abnormaland
emergency proceduresandplans,

1. Identificationof pointswhere signaturesandsecondpartyor independent
verificationsarerequired,

m. Establishmentof s_ or completioncriteria,withcontingency plansto anticipate
difficulties,

n. Developmentof a pre-jobestima_ of collective expcmneto be incurredfor thejob
o. Provisions for waste minimization and disposal.

5. Radiologicalrequirementsidentifieda_partof the aboveradiologicalreviewshould be
documentedin thejob plans, procedures,or workpackages.

6. Radiologicaltasksanticipatedto exceed individualorcollective dosecriteriaestablishedin
Article312.3 should be reviewedand approvedby thesite ALARACommittee.

7. Optimizationtechniques,includingcost-benefitanalysis,representa fundamentalpartof
radiologicaldesignanalysisandwork review. Forreview of minoractivitieswith low
associateddoses, a cost-benefitevaluationis an intrinsicpartof theengineeringreview
processand a detailedevaluationis not necessary. For review andplanningof majortasks
involving highercollective doseexpenditures,a detailed anddocumentedevaluation shall
be performed.

313 Inh'equent or First-Time Activities

At those facilitieswith routine,recurringprocessoperations,specialmanagementattentionshould
be directedto radiologicalactivitiesthatareinfrequentlyconductedor relnesentfirst-time
operations. Planningfor suchactivities should include:

1. Formalradiologicalreview in accordancewithArticle312.4

2. Seniormanagementreview directedtowardanticipationof concernsandemphasisand
specificationof protectivemeasures

3. Review and approvalby thesite's _ Committee

4. Enhancedline and RadiologicalControlmanagementoversightduringthe initiationand
conductof thework.

314 Temporary Shielding

1. The installation,use, and removal of temporaryshieldingshall be controlledbyprocedure.

2. The effects of the additionalweight of temporaryshieldingon systems andcomponents
shallbe evaluatedandestablishedto be withinthe design basis priorto installation.

3. Installedtemporaryshielding shouldbe periodicallyinspectedand surveyed to verify
effectivenessand integrity.

3-4



LBL RADIOI./XHCALCONTROLMANUAL Rev. 0 Janmu'y 1993

Conductof RadiologicalWork Chapter3

0

4. Radiationsurveysshouldbe performedduringthealterationorremovalof installed
temporaryshielding.

5. Installedtemporaryshielding shall be visiblymarkedor labeled with the following or
equivalentwording: "TemporaryShielding- Do Not RemoveWithout Permissionfrom
RadiologicalControL"

6. Installedtemporaryshieldingshouldbe periodicallyevaluatedto assess the need for its
removal or replacementwithpermanentshielding,orremoval of the radioactivesource
throughdecontaminationor componentreplacement.

7. Shieldingused as partof bench-top activities(e.g., vial shields, shadowshields used in
hoods, etc.) areexempt fromtherecommendationsof thisarticlerequirementunless
specificallyaddressedin the RWPor technicalworkdocument.

315 Technical Work Documents

1. Technical work documents, such as procedures,workpackages, orjob or researchplans,
should be used to controlhands-onworkwith radioactivematerials. Technical work

O dQcumentsarenotrequiredfor incidentalorroutineworkactivities thatinvolvea lowpotentialof workerexposure orworkplacecontamination,such as thecollection of washor
used protectiveclothing.

2. Technicalwork documentsused to controlradiologicalwork activities should be reviewed
andapprovedby the RadiologicalControlOrganization.

3. RadiologicalControlHoldPointsshouldbeincorporatedintotechnicalworkdocuments
for stepsthatrequireactionby the RadiologicalControlOrganizationto preventradiation
exposuresin excess of AdminiswativeControlLevels, high airborneradioactivity
concentrations,orthe release of radioactivityto the environment.

316 Minimization of Internal Exposure

The mh_ation andcontrol of internalexposureas discussedin Article 136shouldbe conducted
in accordancewiththe followinghierarchyofcontrols:

1. Engineering controls,includingcontainmentof radioactivematerialat thesource wherever
practicable,should be the primarymethod of minimizingairborneradioactivityand interim1
exposure to workers.

2. Administrativecontrols, including accessrestrictionsand the useof specific work practices
designedto minimize _ contamination,shouldbe used as the secondarymethod to

workerinternalexposure.

Q

3-5



LBLRADIOIX)GICALCONTROLMANUAL Rev. 0 January 1993

Conductof RadiologicalWork Chapter3 0

3. Whenengineeringandadmires"uafive.c0ntrolshave.beenat_,lied and,_e. l_._n "ualf_r
airbom¢radioactivitystill exists, respwatoryprotecuonsnauoe usea m aimt tamm
exposures. Use of respiratoryprotectionshall be considered un_r the following
conditions:

a. EntryintopostedAirborneRadioactivityAreas,
b. Duringbreachof contaminatedsystems or components,
c. Workin areasoron equipment with removable contaminationlevels greaterthan

100 times the valuesin Table 2-2,
d. Duringworkoncontaminatedor activatedsurfaceswith the potentialto generate

airborneradioactivity.

4. Theselection of respiratoryprotectionequipmentshouldincludeconsiderationof worker
safety, comfortandefficiency. Positive pressurerespiratoryprotectiondevices shouldbe
used whereverpracticableto alleviatefatigueandincreasecomfort.

5. In specific situationsthe use of respiratoryprotectionmay becontrain.dicateddueto
physical limitationsor the potentialfor significantlyincrease_externatexposure. In such
situations,writtenauthorizationshouldbe obtainedfromthe line organizationmanagerand
the RadiologicalControlManagerpriorto incurringinternalexposure. Specific
justificationof theneedto acceptthe exposure,includinga descriptionoi_measurestakento
mitigate the airborneradioactivity,shouldbe documentedaspartof the authorization
process.

6. Thefollowing controlsareapplicablefor activitiesauthorizedin accordancewith the above:

a. Staytime controlsto limitintakeshouldbe establishedfor the entry,
b. Evaluationof workplaceairborneradio_tivity levels shouldbe providedthrough

theuse of continuousair monitorsor air-samplerswith expeditedassessmentand
analysis of results.
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PART 2 Work Preparation

321 Radiological Work Permits

TheRWPis anadministrativemechanismused to establishradiologicalcontrolsfor intendedWork
activities. The RWPinformsworkersof arearadiologicalconditionsandentryrequirementsand
providesa mechanismto relateworkerexposureto specific workactivities. The RWPshould
includethefollowing information:

1. _ption of work

2. Authorizedpersonnelandlocations

3. Work arearadiologicalconditions

4. Dosimetryrequirements

5. Pre-jobbriefingrequirements,asapplicable

6. Tr_dng requirementsfor entry

7. Protectiveclothingandrespiratoryprotectionrequirements

8. RadiologicalControlcoveragerequirementsand staytimecontrols,as applicable

9. Limitingradiologicalconditionsthat mayvoid the RWP

10. Specialdoseor contaminationreductionconsiderations

11. Specialpersonnelsurveyconsiderations

12. Technicalworkdocumentnumber,orOSP reference,as applicable

13. Uniqueidentifyingnumber

14. Date of issue and expiration

15. Authorizingsignatures.

322 Use of Radiological Work Permits

1. RWPsshallbe used to controlthe following activities:

a. Entryinto High andVery High RadiationAreas,
b. Entryinto High ContaminationAreas,

c. Entryinto AirborneRadioactivityAreas.
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2. RWPsshouldbe used to controlthe following activities:

a. Entryinto RadiationAreas,
b. Entryinto ContaminationAreas,
c. Any workwithradioactivematerials.

3. Job-_ific RWPsshall be used to controlnonroutineoperationsorwork in areaswith
changingradiologicalconditions. The job-specificRWPshallremainin effect only forthe
durationof thejob.

4. GeneralRWPsmay be used to controlroutineorrepetitive ac4ivities,such as toursand
inspectionsor minorworkactivities,in areaswith well-characterizedandstableradiological
conditions. GeneralRWPs shouldnotbe approvedfor periodslongerthan 1 year.

5. Radiologicalsurveysshall be routinelyreviewedto evaluateadequacyof RWP
requirements.RWPsshallbe updatedff radiologicalconditionschangeto the extent that
protectiverequirementsneed modification.

6. RWPsshouldbe postedat the access point to the applicableradiologicalwork area.

7. Workersshall sign that they have read,understand,and will comply with the RWPpriorto

initialentryto theareaand afterany revisions to the RWP.

8. Workerpocketor electronicdosimeterreadingsshould be recordedin a formatthat
identifiesand provides linkageto theappl/cableRWP.

9. An alternativeformalmechanism,such aswrittenproceduresorexperimentauthorizations,
may be used in lieu of an RWPas theadminiswativecontroloverradiologicalwork
activities. If analternativemechanismis used, it should meet the requirementsof this
Articleand Articles 321and323.

323 Radiological Work Permit Preparation

1. The responsibilityfor ensuringadequateplanningandcontrolof work activitiesresides
with linemanagement. The lead work groupresponsiblefor the plannedactivity or for the
areashould initiatethe preparationof the RWPby preparinga projectReview Form,OSP
or similardocumentthat_bes the project.

2. Proceduresshall be reviewed and approvedby the Radiological ControlOrganization,who
will perform a hazardsassessment and preparethe RWP.

3. The RWP shall be based oncurrentradiologicalsurveys and anticipatedradiological
conditions.

4. The RWPshall be approvedby the supervisorresponsible forthe work or area, the
Division Directorand the Radiological ControlManager. Revisions or extensions to
RWPs.
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324 Pre-Job Briefings

1. At a minimum,pre-jobbriefingsshouldbe held priorto theconductof workanticipatedto
exceed the triggerlevels identifiedin Article312.3.

2. Ata minimum,thepre-jobbriefingshould include:

a. Scope of workto be performed,
b. Radiologicalconditions of the workplace,
c. Proceduraland RWPrequirements,
d. Specialradiologicalcontrolrequirements,
e. Radiologicallylimitingconditions,suchas contaminationorradiationlevels that

may void theRWP,
f. RadiologicalControlHold Points,
g. Communicationsandcoordinationwith othergroups,
h. Provisionsfor housekeepingand final cleanup,
i. Considerationof potentialaccidentsituationsor unusualoccurrencesanda review

of abnormalandemergencyproceduresand plans,
j. Emergencyresponse provisions.

3. Pre-jobbriefingsshouldbe conductedby the cognizantworksupervisor.

4. Workersand supervisorsdirectlyparticipatingin the job, cognizantRadiologicalControl
personnel,andrepresentativesfrom involvedsupportorganizationsshould attendthe
briefing.

5. A summaryof topics discussedand attendanceat the pre-jobbriefingshould be
documented. This documentation shouldbe maintainedwith the technical work document.

325 Personal Protective Equipment and Clothing

1. Personnelshall wearprotectiveclothing duringthe following activities:

a. Handlingof contaminatedmaterialswith removablecontaminationin excess of
Table2-2 levels,

b. Workin Contamination,High Contamination,andAirborne Radioactivity Areas,
c. As directedby theRadiologicalControlOrganizationor as requiredbythe RWP.

2. Protectiveclothingandshoes designatedfor radiologicalcontrolshall be:

a. Markedin accordancewith Article461,
b. Used only for radiological control purposes.

3. Protectiveclothingdress-outareasshouldbe establisheddirectlyadjacentto the work area.
Workersshouldproceeddirectlyto the radiological workareaafterdonningPersonal
ProtectiveEquipmentandclothing. Dress-outareasfor RadioactiveMaterialsManagement

O Areas arenormallynot applicableatLBL. Ifrequiw_ dress-outarearequirementswill bestipultatedin a RWP.

3-9



LBLRADIOIXK3ICALCONTROLMANUAL Rev. 0 January 1993

Conductof RadiologicalWork Chapter3

4. PersonalProtectiveEquipmentand clothing shall be selectedas prescribedby the
controllingRWP. Cw.neralguidelines for protectiveclothing selection and use areprovided
in Appendix 3C and in Table 3-1.

5. Theuse of lab coats as radiologicalprotectiveclothingis appropriateforlimited
applicationssuch as those discussedin Appendix3C wherethepotential for personal
contaminationis limited to the hands, arms,and upperfrontportionof the body. Labcoats
should not be used as protectiveclothingfor performingphysicalwork activities in High
Contaminationor AirborneRadioactivityAreas. The decisionto use laboratorycoats as
protectiveclothingin ContaminationAreasshouldbe basedon theactivitiestobe
performed(e.g., walk-throughinspections, tours).

6. Instructionsfor donningandremovingprotectiveclothingshallbe postedat thedress-out
and step-off pad areasas requiredin section 325.1.

7. Theuse of PersonalProtectiveEquipmentor clothing(includingrespiratoryprotection)
beyondthat authorizedby the RadiologicalControlOrganizationdetractsfromwork
performanceand is contraryto _ principlesandwasteminimizationpractices. Such
use should notbe authorized.

8. Company-issued clothing, such as workcoveralls and shoes, shouldbe consideredthe
same as personalclothing. Company-issuedclothingshouldnotbe used for radiological
controlpurposes.
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PART 3 Entry and Exit Requirements

331 Controlled Areas

Successfulcompletionof VisitorOrientationorGeneralEmployeeRadiological Trainingis
requiredfor une_orted entryintoControlledAreas.

332 Radiological Buffer Areas

1. Minimumrequirementsfor _rted entryinto RadiologicalBufferAreasshallinclude:

a. Radiological WorkerI training,
b. Personneldosimetry,as appropriate.

2. Personnelwho exit a RadiologicalBufferAreacontainingContaminationAreas,High
ContaminationAreas,or AirborneRadioactivityAreasshall performor obtaina surveyas
specified in Article338.

333 Radioactive Material Management Areas

1. RadiologicalWorkerI trainingshallbe requiredforunescortedentryinto Radioactive
MaterialManagementAreascontainingeither:.

a. Sealed radioactivesources,or
b. Radioactive materiallabeledand packagedin accordancewith Articles412 and413.

2. Entryinto Radioactive MaterialManagementAreaswherewhole body dose rates exceed 5
mr/bror removablecontaminationlevels exceed Table2-2 values shallbe in accordance
with the requirementsof Articles 334.1 and 335.1, respectively.

334 Radiation, High Radiation, Restricted High Radiation, and Very High
Radiation Areas

1. Minimumrequirementsfor tmescortedentryinto RadiationAreasshallinclude the
following:

a. Radiological WorkerI training,
b. Worker'ssignatureon the RWP as applicable,
c. Personneldosimetry.

2. Physicalcontrolsto preventinadvertentorunauthorizedaccess to High, RestrictedHigh,
andVery High RadiationAreasshallbe mainte.inedin accordancewith Appendix3B.
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3. Minimumrequirementsfor _orted entryintoHigh RadiationAreasshall include:

a. RadiologicalWorkerH training(orRadiologicalWorkerI trainingwithspecialized
High Radiationareatrainingin accordancewith Article632.5),

b. Worker'ssignatureon the RWP
c. Personnelandsupplementaldosimeters,
d. Surveymeteror dose rateindicatingdevice availableatthe work area.

4. Minimumrequirementsfor unescortedentryinto High RadiationAreaswheredose rates
exist such thata workercouldexceed a whole body dose of one remin onehourshall
include those items listedin Article334.3 and:

a. A determinationof the worker'scurrentexposure, basedon primaryand
supplementaldosimeterreadings,

b. Pre-jobbriefing,as applicable,
c. Review anddeterminationbytheRadiological ControlOrganizationregardingthe

requirexilevel of RadiologicalControlTechniciancoverage.

5. Workersshallbe preventedfromentryto Very High RadiationAreaswhen the radiation
sourceis exposedandvery highradiationfields arepresent. In additionto the controls
requiredin Articles334.2 and334.3, a surveyshall be madeprior to the firstentryto the
areaafterthe sourcehas beensecuredor shieldedto verify thevery high radiationfield has
beenterminated.

6. Facilityoperationspersonnelshould be notifiedpriorto personnelentryto _ where
operationalor systemchanges made byoperationspersonnelcould resultin significandy
increasedareadose rates.

7. The number, issue, anduse of keys shallbe strictlycontrolledwherelocked entrywaysare
used to controlaccess to High, RestrictedHigh, and Very High RadiationAreas.

8. The RadiologicalControlOrganizationshouldmaintainan inventoryof Highand Very
High RadiationAreas.

9. A detailed,rigoroustestof the physicalaccess controlsto RestrictedHigh andVery High
RadiationAreas(interlocksystemas describedin theHealth Physics Manualof Good
PracticeforAccelerators,SLAC-327)should be conductedevery 6 months.

10. Weeklyverificationof the physicalaccess controlsto High andVery High RadiationAreas
should be madeto verify controlsareadequateto preventunauthorizedentry. Such checks
shouldbe conductedduringmaintenanceor shutdown periods only.

335 Contamination, High Contamination, and Airborne Radioactivity Areas

1. Minimumrequirementsfor unescortedentryinto ContaminationAreasshallinclude:

a. RadiologicalWorkerH training,
b. Worker'ssignatureon the RWP, asapplicable
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c. Protectiveclothing,
d. Personneldosimetry,as appropriate.

2. lVlinimumrequirementsforunescorteAentryintoHigh Contaminationor Airborne
RadioactivityAreasshallinclude:

a. RadiologicalWorkerH training,
b. Worker'ssignatureon the RWP, ....
c. Protectiveclothing andrespiratoryprotection,asspecified oy the trwt-,
d. Pre-jobbriefingforHigh Contaminationor AirborneRadioactivityAreas,as

applicable,
e. Personnel dosimetry,as appropriate.

3. Personnelexiting Contamination,High Contamination,or AirborneRadioactivityAreas
shall:

a. Remove protectiveclothing.asspecifiedin Appendix3C,
b. Performwhole body surveyingto detectpersonnelcontaminationin accordance

with Article338,
c. Tools orequipmentbeing removedfrom theareashallbe monitored for releasein

accordancewith Article421 or forretention in thecontarainatedtool crib in
accordancewith Article442.5.

4. Exitpoints fromContamination,High Contamination,or AirborneRadioactivityAreas
shallinclude:

a. Step-off padlocatedoutside theexit point, contiguouswith the areaboundary,
b. Step-offpadsmaintainedfreeof radioactivecontamination,
c. Labeledcontainersinsidethe areaboundaryfor the collectionof protectiveclothing

and equipment,
d. Contaminationmonitoringequipmentlocatedas close to the step-offpad as

backgroundradiationlevels permit.

5. Multiple step-off padsshouldbe used at theexits fromHigh ContaminationAreas. Use of
multiple step-offpadsis de.scribedin Appendix 3C.

6. Protective clothingandmonitoringrequirementss..t_cifi.Ce_benchtopwork,laboratoryfumehoods, samplestations,and gloveboxes are idenun in Article 347.

336 Visitor Entry Requirements

1. Site proceduresshallidentifyareaentryrequirementsand access restrictionsfor visitors.

2. Visitorswith a demonstratedneedto enterthefollowing areasmaybe allowedaccess if
such access is controlledwith a combinationof trainingand the useof escortstrainedfor
thespecificarea:
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a. RadiologicalBuffer
b. Radiationand High RadiationAreas,
c. ContaminationAreas,
d. RadioactiveMaterialManagementAreas.

3. Visitorsshall be preventedfromenteringVery High RadiationAreasin accordancewith
Article334.5 andshouldbe prohibitedaccess to HighContaminationand Airborne
RadioactivityAreas.

4. Trainingrequirementsforvisitors areidentifiedin Articles622 and 657.

337 Controlling the Spread of Contamination

The following measuresshouldbe usedtO prevent the spreadof contaminationacross the
boundaryof ContaminationAreas,HighContaminationAreas,and AirborneRadioactivityAreas.

1. Use solid barriersto enclose areaswhereverpracticable.

2. Markand secureitems suchas hoses and cords thatcross the boundary.

3. Controland directairflowfromareasof lesser to greaterremovablecontamination
potential.

4. Use engineeringcontrolsand containmentdevices such as glovebags, g],-veboxes,and
tents.

338 Monitoring for Personnel Contamination

1. Personnelshall performa whole body friskunder the following conditions:

a. ImmediatelyuponexitingContaminationAreas,High ContaminationAreas,and
AirborneRadioactivityAreas,

b. As directedby theRWPor theRadiologicalControlOrganization.

2. In additionto the above,personnelexiting aRadiologicalBufferAreacontaining
Contamination,High Contamination,or AirborneRadioactivityAreasshould, at a
minimum,performa handandfoot survey. This surveyis optionalif the Radiological
Buffer Areaexit is immediatelyadjacentto the locationwheretheexitingworkerhas
alreadyperformeda whole body survey.

3. Wheresurveyscannotbe performedat the exit fromContaminationAreas,High
ContaminationAreas,or AirborneRadioactivityAreasdue to highbackgroundradiation
levels, personnelshall:

a. Remove aliprotectiveequipmentandclothingat the exit,
b. Proceed directlyto thenearestdesignatedmonitoringstation,
c. Conducta whole body survey.

3-14



LBLRADIOIX_ICAL CONTROLMANUAL Rev. 0 January1993

Conductof RadiologicalWork Chapter3

4. Personnelsurveysshallbe performedafterremovalof protectiveclothingand priorto
washing or showering.

5. Personnelsurveysshall be performedusing imtruraentsthatmeet theminimum..detection
requirementsof Article221.2. Guidelinesfor personnelsurveyingareprovioectin
Appendix3D.

6. Automatedpersonnelcontaminationmonitorsshouldbe used wherepractical.

7. Personal items, such asnotebooks, papers,and flashlights,shallbe subjectto the same
surveyrequirementsas the personcarryingthem.

8. Instructionsfor personnelsurveyingshouldbe posted adjacentto personnelsurveying
instrumentsor monitors.

9. The personnelsurveyingrequirementscon"tah_ in thisArticlearenotapplicableat those
facilities thatcontainonly radionuclides,such as tritium,thatcannotbe detectedby
currentlyavailable.hand-heldorautomatedsurveyinginstrumentation.At _.ch facilities,
additionalemphasisshouldbe placedon workerbioassayprogramsano rouune
contaminationand airsamplingprograms.
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PART 4 Radiological Work Controls

341 Requirements

1. Radiologicalworkactivitiesshallbe conductedasspecifiedby thecontrollingTechnical
Work DocumentandRadiologicalWork PermiL

2. Prerequisiteconditions,such as tag-outsandsystem isolation,shouldbe verif_l in
accordancewith thetechnicalwork documentsbeforeworkis initiated.

342 Work Conduct and Practices

1. Contaminationlevels causedby ongoingwork shallbe monitoredandmaintainedALARA.
Work should be curtailedand decontaminationperformedatpre-establishedlevels, taking
into accountworkerexposure.

2. Tools and equipmentshouldbe inspectedto verify operabilitybefore being broughtinto
Contamination,High Contamination,or AirborneRadioactivityAreas.

3. The use of radiologicaUycleantools or equipmentin Contamination,High Contamination,
or AirborneRadioactivityAreasshouldbe minimizedbythe implementationof a
contaminatedtool crib in accordancewithArticle442.5. Whensuch use is necessary,as in
the case of portableradiologicxdsurveyinsm_nents,tools, or equipmentwith complex or
inaccessibleareasshould be wrappedorsleeved to minimizecontamination.

4. Engineeringcontrols,such as containmentdevices, portableot auxiliaryventilationand
temporaryshielding,should be instafledin accordancewith the technicalwork documents
and inspectedpriorto use.

5. Hoses andcables enteringthe work areashouldbe securedto preventthe spreadof
contaminationor safety hazards.

6. The identity of components andsystems should be verif_d priorto work.

7. Workactivitiesand shiftchanges shouldbe scheduledto preventidle time in radiation
areas.

8. Where practicable,partsand componentsshouldbe removed to areaswith low dose rates
to performwork.

9. Upon identificationof radiologicalconcerns,such as inappropriateworkcontrolsor ,
proc_ural deficiencies,workersshouldimmediatelyreportthe concernto line supervision
orthe RadiologicalControlOrganization.

10. Requirementsfor areacleanupshouldbe includedin the technicalworkdocuments. Work
activitiesshouldnot be consideredcomplete untilsupportmaterialand equipmenthave been
removedand the areahas beenreturnedto at least prework status.
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11. To minimize intakesof radioactivematerialby personnel,smoking,eating,chewing, or
drinking,exceptas specifiedbelow, shall notbe permittedin Contamination,High
Contamination,or AirborneRadioactivityAreas. Whena potentialexists forpersonnel
•he_tstress,drinkingmaybe permittedwithina ContaminationAreaunderthe following
conditionsand controls:

a. The potentialfor heatstresscannotbe reducedby theuse of administrativeor
engineeringcontrols,

b. Ali drinkingis fromapprovedcontainersor so_,
c. At a minimum,worker'shandsandfaces aremonitoredfor contaminationpriorto

drinking,
d. Participatingworkersaremonitoredas partof the bioassayprogram,
e. Theapplicablerequirementsand controls aredescribedin approvedprocedures.

343 Logs and Commuaications

1. RadiologicalControl personnelshouldmaintainlogs to document radiologicaloccurrences,
statusof work activities,andotherrelevantinformation.

O 2. Duringcontinuousorextendeddaily operations,oncomingRadiologicalControlpersonnelshouldreview logs andreceivea turnoverbriefingfrom the personnelthey are relieving.

3. Communicationsystems requiredby theRWPor technicalworkdocumentshouldbe
checkedfor operabilitybeforebeing broughtinto the workareaandperiodicallyduring
work.

4. Workersshould keepRadiologicalControlpersonnelinformedof thestatusof work
activitiesthataffectradiologicalconditions.

344 Review of Work in Progress

1. As partof theirnormalworkreview, worksupervisorsshould periodicallyreview ongoing
jobs to ensurep_.scnbed radiologicalcontrolsarebeing implemented.

2. RadiologicalControlpersonnelshouldconductfrequenttoursof theworkplaceto review
theade_aacy of radiologicalwork practices,posting,and areacontrols.

3. Duringthe performanceof jobs for whicha pre-jobdoseestimatewas ma&, the
RadiologicalControlOrganization,in cooperationwith line management,should
periodicallymonitorcollective dose accumulationandcompareit with the pre-jobdose
estimate. Differencesshould be reviewed to identifycausesand assess theneed for
correctiveactions.

O
t

3-17

m

kil. ., ,• _lW ii , m,,, ,m, roll .... ,



LBL RADIOI£X3ICALCONTROLMANUAL Pev. 0 January 1993

Conductof Radiological Work Chapter3 aL

345 Stop Radiological Work Authority

I. RadiologicalControlTechniciansand theirsupervisors,line supervision,and anyworker
throughtheirsupervisorhas theauthorityandresponsibilityto stop radiologicalwork
activitiesfor any of the followingreasons:

a. Inadequateradiologicalcontrols,
b. Radiologicalcontrolsnotbeingimplemented,
c. Radiological ControlHoldPointnot being satisfied.

2. Stop radiologicalworkauthoritygh_ll be exerci_A_in a ittstifiahleand responsiblemanner.

3. Once radiologicalwork hasbeen stopped, it shall notbe resumeduntil properradiological
control has been reestablished.

4. Resumptionof radiologicalworkrequiresthe approvalof the linemanagerresponsiblefor
the workandthe RadiologicalControlManager.

346 Response to Abnormal Situations

1. Standardresponses to abnormalradiologicalconditionsshallbe adoptedand incorporated
into RWPs,technicalwork documents,areaandbuildingemergencyplans, or radiological
workertrainingprogramsas appropriate.See PUB-3000 and/orbuildingemergency plans
for the appropriateLBL response.

2. ResponsetoaContinuousAirMonitoralarmshall includethefollowingactions:

a. Stop work activities,
b. ImmeAiatelyexit the area,
c. Notify RadiologicalControlpersonnel

3. Responseto increasingorunanticipatedradiationlevels, as identifiedbya supplemental
dosimeterorAreaRadiationMonitorAlarm,shallincludethe followingactions:

a. Stopwork activities,
b. Alert others,
c. All personnelimmediatelyexit the area,
d. Notify RadiologicalControlpersonneL

4. Response to a personnelcontaminationmonitoralarmshall include the followingactions:

a. Remain in the immeAiatearea,
b. Notify Radiological Controlpersonnel
c. Take actions thatmay be av'_,_lableto mininfizecross-contamination,such asputting

a glove ona contaminatedhand,
d. Takefonow-upactionsin accordaw_with Article541. ab,

W
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5. Responseto a spill of radioactivematerialshallincludethe following actions:

a. Stop or securethe operationcausingthe spill,
b. Warnothersin the area,
c. Isolate the spill areaif possible,
d. Minimizeindividualexposureandcontamination,
e. Secureunfilteredventilation,
f. Notify RadiologicalControlpersonneL

Forspills involvinghighlytoxicchemicals, workers shall immediately exit the areawithout
attempting to stop orsecurethe spill Theyshallthenpromptlynotify theIndustrial
Hygiene orHazardousMaterialteamandRadiologicalControlpersonnel.

347 Controls for Benchtop Work, Laboratory Fume Hoods, Sample Stations,
and Gloveboxes

Thefollowing requirementsareapplicableto radiologicalwork in localizedbenchtopareas,
laboratoryfume hoods,sample stations, andglovebox operationslocatedin areasthat are
otherwisecontaminationfree.

1. A RWPshahbe issued to controlradiologicalwork in localizedbenchtopareas,laboratory

fume hoods, sample
sinks, and gloveboxes.

2. The following controlsapplyto localizedbenchtopand laboratoryfumehood operations:

a. Protectiveclothing shall,at a minimum,includelab coats and gloves. Gloves
shouldbe securedat the wrist asnecessary.

b. Shoecoversshould be consideredbasedon the potentialfor floorconcu_ination.
c. Workersshallperiodicallymonitortheir handsandareabeforeand duringwork.
d. Upon completionof work or priorto leaving the area,workersshah monitorthose

areasof theirbody thatarepotentiallycontaminated.At a minimum,this includes
hands,arms,and front portionsof the body. Workersshould performa whole
body survey.

3. The following controlsapply to samplestationoperations:

a. Protective clothing shall,at a minimum,includelabcoats and gloves. Gloves
should be securedat thewrist as necessary.

b. Shoexovers should be consideredbased onthe potentialfor floorcontaminafi:.on.
c. If there is a potential forsplashingor airborneradioactivity,such as when taking

pressurizedsamples,additionalcontrolssuch as rubberaprons,face shields, full
PCs, orrespiratoryprotectionshould be instituted.

d. Workersshould periodicallymonitortheirhands and the areabefore andduring
work.

e. Upon completionof workor prior to leaving the area,workersshall monitor the
areaand thoseareasof theirbodythatarepotentiallycontaminated.At a minimum,
this includes hands, arms,and frontportions of the body. Workersshould perform
a whole body survey.
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4. The following controlsapplyto glovebox operations:

a. Gloveboxes shouldbe..inspectedfor integrity,operability,and monitoredpriorto
USe.

b. Gloveboxes should bemarkedwithor surveymeasurementsshouldbe postedto
identifywhole body and extremitydose rates.

c. Protectiveclothing shall at a minimum, include labcoatsandgloves. Gloves
should be securedatthe wristas necessary.

d. Shoecoversshould be consideredbasedon thepotentialfor floorcontamination.
e. Workersshould periodicallymonitor theirhandsand areabeforeand duringwork.
f. Upon completionof work orpriorto leaving the area,workers shallmonitor the

areaandthoseareasof their body thatarepotentiallycontaminated.At a minimum,
this includes hands,arms,and feet. Workersshould performa whole body
survey.

348 Controls for Hot Particles

Hot particlesaresmall,discrete,highlyradioactiveparticlescapableof causing extremelyhigh
doses to a localizedareain a shortperiodof time. Hotparticlecontaminationmay be presentor be
generatedwhen contaminatedsystemsareopened orwhen operationssuch as machining,cutting, _lk
or grindingareperformedonhighly radioactivematerials.

1. Hot particlesaresmall(typicallyless than 1 mm in diameter),generally insolubleparticles
which, when locatedonthe surfaceof theskin, arecapable of producinga shallow dose,
equivalentgreaterthan 100mremin one hour.

2. Measuresfor continUinghotparticles,as identifiedin items 3 through7 of thisArticle,
should be implementedunderthefollowing conditions:

a. Upon identificationof hot particles.
b. Duringnew or nonroufineoperations witha high potentialfor hot particles,based

on previous history.
c. Upon directionof the RadiologicalControlOrganization.

3. A.re_ or operationswith thepotentialfor hotparticlecontaminationshouldbe surveyedin
accordancewithArticle554.7.

4. ContaminationAreapostingshould be annotatedto specificallyidentifythe presenceof hot
particles.

5. Access to hot particleareasshouldbe controlledby ajob-_c RWP. The following
controlsshould be consideredfor inclusion on theRWP:

a. Periodicpersonnelmonitoringduringthework activity at a frequencybasedon the
potentialmagnitudeof skin exposure.

b. AdditionalPersonalProtectiveEquipmentand clothing
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0
c. DirectRadiologic.alControlcoverageduringworkor assistanceduringprotective

clothingremoval
d. Use of sticky padsor multiplestep-off pads.

6. PersonalProtectiveEquipmentandclothingused inCon.faction _ .wi.thhot .particles
shouldbe segregatedfromotherradiologicalprotectiveeqmpmentanociotmngaurmg
launderingand surveyedpriorto reuse.

7. Responseto hotparticleskin contaminationof personnelshouldinclude:

a. Immediateremovalandretentionof the hotparticlefor subsequentanalysis
b. Analysisof theparticle
c. Assessmentof workerdose
d. Evaluationof workcontroladequacy.
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PART $ Evaluation of Performnce

Duringthe conductof radiologicalworkandthe handlingof radioactivematerials,abnormalevents
may occurthatcouldindicatea weaknessor areaof programmaticbreakdownof radiological
controls. Prompt,consistentgatheringof facts relatedto such eventsis requiredto satisfy
reportingandinvestigationrecluirementsandto formulatecorrectiveactions to preventrecurrence.
In addition,successfulperformanceorcompletionof uniqueactivitiesshallbe evaluatedto identify
andincorporateappropriatelessons learned.

Analysis of thefactsshouldreveal areaswhereimprovementscanbe madeor identifymethodsto
preventthe recurrenceof undesiredresults.

351 Conduct of Critiques

Critiquesaremeetingsof the personnelknowledgeableaboutanevent (eithera s_ or an
abnormalevent) to documenta chronologicallistingof the facts. The purposeof thecritique is not
to assign blame,butto establishand recordthe facts.

1. Critiquesshouldbe conductedfor successes and abnormalevents

2. Critiqueleadersshouldbe trainedin the requiredelementsof the critiqueprocessand the Q
appropriatemethods of conductingand controllingthe critique.

3. Critiquemeetingsshould be conductedas soon as practicableaftertheevent or situationis
stabS, oraftera succe_ful evolutionis completed. Critiquesof abnormalevents
shouldpreferablybe conductedbefore involved personnel leave for the day.

4. At a minimum,thegeneralcritiqueprocessshouldincludethe following elements:

a. Formalmeetings,chairedby acritiqueleader
b. Attendanceby aliwho can contribute
c. Personalstatement forms completedby selected personnelbefore themeeting
d. Attendancerecords
e. Minutes,recordedand signedby the critiqueleaderandali contributors
f. Personalstatements,signedand attachedto the meetingminutes
g. A listing of the factsin chronologicalorder
h. Supportingmaterials, including documents,records,photograph, parts,and logs,

maintainedby thecritiqueleader.

5. Evaluationof complex evolutionsorevents may requiremultiplecritiques.

352 Post-Job Reviews

Post-jobreviews shallbe performed forjobs or tasksthatexceed the triggerlevels establishedin
article312.3.
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353 Lessons Learned

Lessons learned are available from post-job reviews and reports of past radiologicalevents on site
and at otherfacilities. The RadiologicalControlOrganization,in conjunctionwithline
management,shouldevaluatelessons learned,providepromptdistribution,andincorporatethe
lessons into theLBL Site RadiologicalControlProgram,the radiologicaltrainingprogram,and
relatedoperations.
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PART 6 Special Applications

ThisPartprovides supplementalinformationto augment the basic requirementsof the ManuaL
Articles361 through365 provide informationtobe usedin developingthe LBL Site Radiological
ControlManual. Writtengui'danceand requirementscontainedwithinDOE documents,consensus
standards,or Federalregulationsthatdelineatespecificsfor each applicationarereferenced.

Articles 361 and 362 of thisPartarenotapplicableto LBL. ThisPartis not intendedto applyto
facilities thatuse the subjectradionuclidesin limited ortracer amounts,such as analytical
laboratories.

363 Tritium Operations

The following chm'actefi_'csof tritiumrequireconsiderationin the implementationof the
RadiologicalControlProgramattritiumfacilities:

1. Tritiumemits low energybetaparticleswhichcannotbe monitoredusingexternal
dosimeters,consequentlyrequiringthe useof bioassaymeasurementsto evaluateworker
dose.

2. Workerexposureto tritiumas watervaporcauses a muchgreaterdosethanexposureto
elementaltritiumgas.

3. Normalpersonnelsurveyingtechniquesare ineffectivefor tritium. Consequently,a high
reliance is placedonworkerbioassay androutinecontaminationand airmonitoring
programs.

4. Due to its high permeability,tritiumis difficultto contain. Specialattentionshallbe
directodto theselectionof PersonalProtectiveEquipmentandclothing.

For the abovereasons, guidancecontainedin the document,"Heath Physics Manual of Good
PracticesatTritiumFacilities," MLM-3719,should be consideredwhen developingproceduresfor
tritiumoperationsat the LBL Site. This manualprovidesspecific guidancerelatedto internal
dosimetry,contaminationandgood practicesairmonitoring,tritiumcontainmentpracticesand
techniquesand PersonalProte_ve Equipmentand clothingselection. The guidancefor conducting
workat LBL in the NationalTritiumLabelingFacilityis containedin the NTLFOSP.

364 Accelerator Operations

Specialconsiderationsassociatedwith acceleratorfacilitiesinclude the presenceof extremelyhigh
dose rates, highenergyand heavyparticles,the generationof activationproductsand detectionand
monitoringdifficultiesassociatedwith pulsedor high energyradiation. For these reasons:

1. In additionto the provisionsof thisManual,guidancecontainedin the document, "Health
Physics Manualof Good Practicesfor Accelerator Facilities," SLAC-327, should be
consideredfor acceleratoroperationsat the LBL Site. Thismanualof goodpractices
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providesspecificguidancerelatedtoradiologicalmonitoring,dosimetry,shieldingdesign,
use of interlocks, and procedmmsand administrativecontrols.

2. Considerationshould be given to the.informationprovidedin ANSI N43.1, "Radiological
Safetyin the Designand Operationof ParticleAccelerators,"when developingplansand
proceduresfor acceleratoroperationsat the LBLSite.

3. Safety devices and interlocksshallbe operationalpriorto andduringoperationof a beam.
Operationalstatusshall be verifiedby testing.

36S Radiation-Generating Devices

Specialconsiderationsassociatedwith the use of radiationgeneratingdevices (RGD) include the
presenceof extremelyhighdose ratesandthe potentialfor uncontrolledexposures. Operationof
these devices requirestringentphysicalandadministrativecontrolsto preventoverexposureto
operatingand supportpersonneland those in adjacentworkareas. In additionto requirementsfor
RGD operationscontainedin thisdocument,requirementsfor RGDs used for industrialand are
based primarilyon ANSI standardsmandatedby DOE 5480.4 and Pub-3000.

1. ANSIN543 entitled"GeneralSafety Standardfor InstallationsUsing Non-MedicalX-Ray
and Sealed Gamma-RaySources,Energiesup to 10MEV,"and LBLPUB-3000 shall be
used for operationsinvolvingtheirradiationof materials.

2. ANSI N43 entitled,"RadiationSafety for X-RayDiffractionand FluorescenceAnalysis
Equipment,"shall be used for operationsinvolving analyticaldiffractionand fluorescence.

3. The site organizationresponsibleforRGD designand operationshallinclude:

a. A QualifiedExpertwho provides guidanceand approvalon the safe operationof
RGD installations.TheQualif'tedExpertshallbe appointedby line management
and approvedby the RadiologicalControlOrganization.New ormodified RGD
installationsshall notbe routinelyoperateduntil the Qualified Expertreviewsand
approvesthe designormodification,andpre-operationalinspectionand survey
results.

b. The X-raySystem Supervisoror facility supervisorprovidescontrolof RGDs and
RGDinstallations.The supervisorshouldbe appointedby line managementand
approvedby the RadiologicalControlOrganization.

The Supervisorshould:

• Maintain controlof alikeys, combinations,or codes necessaryfor operation
of the RGD installation,

• Maintaincurrentas-builtschematics,including diagrams of the interlocks,

O * MaintaLna fistof RGDsealed source&if applicable,
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• Provide initialtrainingto qualifystaffasRGD operatorsandprovides
rewainingevery two years,

• Ensurethatoperatingproceduresareavailableand up-to-dateat each RGD
installation,

• Maintaina list of aliqualifiedRGDoperators,

• TrainRGDoperatorsevery two yearsin site job-specific procedures,

• Ensurethatinspectionsandradiologicalsurveysareconductedpriorto
operationof new or modifiedRGD installations,and ensuresthatperiodic
inspectionsandsurveysareconducted annually.

c. RadiationGeneratingDevice Operators

Line ManagementcertifiesqualifiedRGDOperators. The X-raySupervisorshould
approvequalifiedRGDOperators. RGDOperatorsshallbe qualifiedas a minimum
as RadiologicalWorkerI and shallreceiveevery two yearsjob-specific (RGD
installation)training.The level of trainingshall be commensuratewith theRGD
Operator'sjob assignment.

The RGD Operatorshould havea workingknowledgeof:

• methods used in the limitingexposuresto as low as reasonablyachievable,

• methods for definingradiationareasandfor controllingaccess to these
al'oas,

• access control devices, including interlocks,

• warningdevic._s,

• fixed and portablemonitoringdevices,

• applicablel_,sgnnel monitoringdevices,

• operating, wansporting,calibrating,and maintainingRGDs in the
installation,

• methodsfor inspectingRGD instanations,

• methodsused for radiologicalsurveysof the RGDinstallationsand adjacent
areas,

• maintains logs and records,and,

• minimumactions andpersons to be contactedin theevent of response to
abnormaloperations.
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d. RadiologicalControlOrganization

TheRadiologicalControlMangerwill ensurethatdesignatedRadiologicalControl
Organizationstaffprovideoverviewfor RGDinstallations.

The RadiologicalControlOrganizationstaff assignedto RGDinstallationsshould:

* Conductpre-operational,annual,andunscheduledinspections

. Conductpre-operational,annual,andunscheduledradiologicalsurveys

, Periodically review logs andrecords

5. Devices formedicaluseshallbe registeredwith the appropriateregulatoryagencyif
applicable.

6. On-siteoperationsconductedby off-sitecontractorsshall be approvedby linemanagement
in coordinationwith thesite RadiologicalControlOrganization. These shouldinclude
verificationof contractorNRC or Statelicensesand thatoperationaland emergency
proceduresarecurrent.

7. A physicalradiationsurveyshouldbe conductedduringor immediatelyfollowing activities
thatcould alterthe effectiveness of shieldingusedto protectpersonnelfromRGDs.
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PART 7 Construction and Restoration F_ojects

Comtructionandrestorationprojects,includingdecontaminationanddecommissioning(D&D),
remedialaction,or otheractionsinvolvingm_ whichcontainlow levels of radioactivitymay
presentspecialproblemsandrequiresite-specificor program-specificcontrolmethods. Healthand
SafetyPlansarenormallydevelopedtospecify"controlsfor all types of restorationprograms
includingFormerlyUtilized SitesRemedialAction Program(FUSRAP),UraniumMill Tailings
RemedialAction (UMTRA),and otherrestorationprojects.

371 Requirements

Radiologicaloperationsand workactivitiesatconstructionandenvironmentalresto_tion projects
shallbe conductedin accordancewiththisManual. Inlight of the specialnatureot _ activities,
whichtypicallyinvolve low-levels of radioactivityandthe use of heavyconstructionor earth-
movingequipment,_ projectsrequiresome radiologicalconsiderationsdifferentfromother
activitiesgovernedbythisManuaL

Forthefollowing specific subjectareas,the radiologicalrequirementsof thisMan.ual,in f"consultationwith thecognizantlinemanagers,may bemodifiedby thelimited applicationo me
provisionsof Article 113.3. TheRadiologicalControlManageris authorizedto changemandatory
"shall"requirementsto "should"to facih'tateimplementationof radiological controlsin the
following specific subjectareas. The contractorhas the responsibilityto documentthetechnical
equivalency of alternativesolutions.

1. Performancegoals and indicatorsappropriateto remedialactivities.

2. PersonalProtectiveEquipmentrequirementsand practicesto accommodateotherhazards
on the site.

3. Use of respiratoryprotectionas normalconductof operationdue to lack of engineering
controlsand temporarynatureof the work.

4. Use of ContaminationReductionCorridorstoaccommodatemovementof personneland
heavyequipmentthrougha variety of decontaminationstations.

5. Methodsto obtainrepresentativesamplesfor release of equipmentand materialfromthe
workareas.

6. Surveyingof materialsreleasedfromSoftContaminationAreas thatexhibit significant
contaminationtransferproperties.

7. Precedenceof Stateand Federallymandatedsoftcleanupcriteriaover surfacecontamination
criteriathat othe_ apply.

8. Monitoringandsurveyfrequencyfor inactivefacilities or largeareasthatare infrequently
occupied.
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9. Outdoorstorageof uncontained,bulkradioactivematerialssuch ascontaminatedsoil.

10. Postingsof privatelyowned andadjacentproperty.

11. Evaluationof outdoorairmonitoringmethodologiesthattake into accountdustloading,
environmentalfactors,andsupplementalbreathingzone sampling.

12. Criteriafor suspension of operationsunderinclementconditions, such as wind or rain.

372 Environmental Conditions

Inclementweatheror otherenvironmentalconditions maydisruptradiologicalcontrols. If that
occurs,the following actions shouldbe considered:

1. The use of covers,wind screens,andrunoffcollection basins to precludethe inadvertent
spreadof radioactivematerial.

2. Provisionsfor worksitepersonnelto assembleand bemonitoredpriorto releaseor re-
establishmentof work.

3. Evaluationof work areato determineif a needexists for modifiedworkcontrolsor
decontamination.
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373 Other Workplace Hazards

Radiologicalcontrolsshouldbe implementedin a balancedway to ensurethatprotectionfromall
workplacehazardscan be implemented. Otherhazardsto considerinclude:

1. Generalconstructionhazards,

2. Confined spaces,

3. Flammablematerials,

4. Reactivechemicals,

5. Heat stress,

6. Chemical exposures,

7. Energizedelectricalequipment,

8. Biological hazards,

9. Rotatingequipment,

10. Noise and vibration,

11. Excavations.
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PART 8 Summary of Responsibilities

381 Seniior Site Executive

• Review infrequentor first-timeoperations. (313.2)

382 Line Management

• Planfor maintenance,operation,andmodificationactivities. (312.1)
* Provideenhancedoversightof infrequentorfirst-timework. (313.4)
* Providewrittenapprovalfor plannedinternal exposures. (316.5)
• ApproveRWPs. (323.1)
• Provideadequateplanningandcontrolof work. (344.1)
• Conductpre-jobbriefings. (324.3)
• Periodicallymonitorprogressof work. (344.1)
• Periodicallymonitorcollective dose for specificjobs. (344.3)
• Exercise stop-workauthority.(345.1)
• Evaluatelessons learnedfromcritiques. (353)
• EstablishradiologicalcontrolrequirementsforincidentalX-raydevices. (365.3)

0
383 Radiological Control Manager

• Concurin planningfor maintenance,operations,andmodifications. (312.1)
• Provideenhancedoversight duringi_frequentorfirst-timework. (313.4)
• Review andapprovetechnicalworkdocumentsforradiologicalwork activities. (315.2)
• Specify radiological holdpoints in technicalworkdocuments. (315.3)
• Provide writtenapprovalfor plannedinternalexposures. (316.5)
• Review and approveRWPs. (323.2)
• Attevdpre-jobbriefings. (324.4)
• Maintainand inventoryHigh and Very HighRadiationAreakeys. (334.8)
• Maintainlogs. (343.2)
• Conduct and receiveturnoverbriefings. (343.2)
• Conduct frequenttoursof workareas. (344.2)
• Periodicallymonitorcollective dose for specificjobs. (344.3)
• Exercise stop-workauthority. (345.1)
• Authorizeresumptionof workfollowing a stop-workorder. (345.4)
• Evaluatelessons-learwA from critiques. (353)
• Establish radiologicalcontrolrequirementsfor incidentalX-ray devices. (365.3)
• Modify radiologicalcontrolrequirementsfor uniqueconstructionor restoration

project circumstances.(371)
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384 ALARA Committee

• Approveradiologicaltasksanticipatedto exceed individualor collectivedose
criteria. (312.3)

• Review infrequentor first-timeoperations. (313.3)

385 Employees

• Reed and sign RWPs. (322.7)
• Attendpre-jobbriefings. (324.3)
• Performmonitoringfor personalcontamination. (332.2; 338)
• Keepradiologicalcontrolpersonnelinformedof changes in work. (343.4)
• Exercisestop-workauthority. (345.1)

386 Support Organizations

• Attend pre-jobbriefings. (324.3)

3-32



LBL RADIOLOGICALCONTROLMANUAL Rev. 0 January 1993

Conductof Radiological Work Chapter3

Appendix 3A

Checklist for Reducing Occupational Radiation Exposure

preliminaryPlanning andScheduling

* Planin advance
• Delete unnecessarywork
• Determineexpectedradiationlevels
• Estimatecollectivedose
• Sequencejobs
. Schedulework
• Select atrainedandexperiencedwork force
. Identifyand coordinateresourcerequirements

preparationof TechnicalWorkDocuments

• Includespecial radiologicalcontrolrequirementsin tecba,ical work documents
• PerformALARA pre-jobreview
• Plan access to and exit fromthe workarea
• Providefor service lines (air,welding,ventilation)
• Providecommunication(sometimesincludesclos_ circuit television)
• Remove or shield sourcesof radiation
• Plan for installationof temporaryshielding
• _taminate
• Work in lowest radiationlevels
• Perform as muchwork as practicableoutside radiationareas
• Staterequirementsfor standardtools
• Considerspecial tools, including robots
• State staging requirementsfor materials,partsand tools
• IncorporateRadiological ControlHoldPoints
• Minimize discomfortof workers
• Revise estimatesof collective dose
• PrepareRWPsif applicable

TemoorarvShieldin2

• Design shielding to include stressconsiderations
• Controlinstallationandremovalby writtenprocedure
• Inspect afterinstallation
• Conductperiodic radiation surveys
• PreventdamagecauseAbyheavy leadtemporaryshielding
• Balance radiationexposurereceivedin installationagainstexposuresaved by installation
• Shield travelmutes
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• Shield components with abnormallyhigh radiationlevels earlyinthemaintenanceperiod
• Shield position occupied by worker
• Perform directional surveysto improve design ofshieldingby locating source ofradiation
• Use mock-upstoplantemporaryshieldingdesignandinstallation
• Consideruseofwater-filledshielding

Rehearsin_ and Briefin_

• Rehearse
• Use mock-ups duplicating working conditions
• Use photo,graphsand videotapes
• Supervisorsconductbriefingsofworkers

Perforlnin_ Work

• Comply withtechnicalworkdocumentsandRWPs
• Post radiationlevels
• Keep.excess personnel out of radiation areas
• Minimize radiationexposure
• Supervisorsand workerskeeptrackofradiationexposure
• Workers assist in radiation and radioactivity measurements
• Delegate radiological control monitoring responsibilities
• Evaluate use of fewer workers
• Reevaluate reducing radiation exposures
• Compare actual collective dose against pre-job estimate
• Review work practices to see ff changes will reduce dose
• Coordinatepersonnelatthejobsitetoreducenonproductivetime
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Appendix 3B

Physical Access Controls for High and Very High Radiation Areas

1. One or moreof the following featuresshouldbe used foreach entranceor access point to a
High RadiationAreaandshallbe used foreach entranceor access pointto a Restricted
High RadiationAreawhere radiationlevels exist such thata personcould exceed a whole
body dose of 1rem (cSv) in any one hour:

a. A controldevice thatpreventsentryto the areawhen high radiationlevels exist or
uponentrycausestheradiationlevel to be reducedbelow thatlevel defininga High
RadiationArea.

b. A device that functionsautomaticallyto prevent use oroperationof the radiation
sourceorfield while personnelarein the area.

c. A control device thatenerg_ a conspicuousvisible oraudiblealarmsignal so that
the personenteringtheHigh RadiationAreaand the supervisorof the activity are
madeawareof the entry.

d. Entrywaysthat are locked,exceptduringperiods when access to the areais
required,with positivecontrolovereach entry.

e. Continuousdirectorelectronicsurveillancethat is capableof preventing
unauthorizedentry.

2. In additionto the above requirements,additionalmeasuresshallbe implementedto ensure
personnelarenotable to gainaccess to VeryHigh RadiationAreaswhen dose rates are in
excess of the postingrequirementsof Table2-3.

3. Physicalaccess controlsoverHigh andVery High RadiationAreasshall be establishedin
such a way thai does notpreventa personfromleavingthe area.
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Appendix 3C

Contamination Control Practices

Selectionof Protective Clothin_
v

1. Workersshouldinspectprotectiveclothingpriorto use for tears,holes or split seams that
would diminishprotection.Any defective itemsshouldbe replacedwith intactprotective
clothing. If labcoatsarethe protectiveclothingtheprimaryconcernshouldbe checkingof
gloves for defects andtears.

2. Protectiveclothingas prescribedby theRadiologicalWorkPermitshouldbe selectedbased
on the contaminationlevel in the workarea,the anticipatedwork activity, workerhealth
considerations,andregardfor nonradiologicalhazardsthat may be presenL Table3-1
provides generalguidelinesfor selection. As referencedin the table,a full set anddouble
set of protectiveclothing(PC)typicallyincludes:

Full Set of PCs
a. Coveralls
b. Cottonglove linen
c. Gloves
d. Shoe covers
e. Rubberovershoes
f. Hood

Double Set of PCs
a. Two pairsofcoveralls
b. Cotton glove liners
c. Two pairsof gloves
d. Two pairs of shoe covers
e. Rubberove?shoes
f. Hood

3. Cottonglove liners maybe worninsidestandardgloves for comfort, butshouldnotbe
wornalone or consideredas a layerof protection.

4. Shoecovers and gloves should be sufficientlydurablefor the intendeduse. Leatheror
canvas work gloves shouldbe worn in lieu of or in additionto standardgloves for work
activities requiringadditionalstrengthor abrasionresistance.

5. UseofhardhatsinContaminationAreasshouldbecontrolledbytheRadiologicalWork
Permit.Hardhatsdesignatedforuseinsuchareasshouldbedistinctlycoloredormarked.

6. Shoecoversandglovesshouldbesecuredortapedatthecoveralllegsandsleeveswhen
necessaryto prevent worker contamination.Tapeshould be tabbed to permiteasy removal.
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7. Supplementalpocket orelectronic dosimetersshould be worn outside the protective
clothing, in a manneraccessible to the worker. Workers should protectsuch dosimeters
from contaminationby placingthem in an outercoverall pocketor in plasticbags or
pouches.

8. Outer personal clothing shouldnot be worn under protectiveclothing forentry to High
SurfaceContaminationAreasor duringworkconditionsrequiring a double set of protective
clothing.

Removalof ProtectiveClothin_

Potentiallycontaminatedprotectiveclothingshouldbe removedwithoutspreadingcontamination
andin particularwithoutcontaminatingthe skin. Workersshouldbe instructednotto touchthe
skin orplaceanythingin the mouthduringprotectiveclothing removal. Instructionsfor protective
clothingremoval comparableto the sequencepresentedbelowshould be postedadjacentto the
step-offpadin accordancewith Article325.6.

S_o_uencefor Removinga FullSetof ProtectiveClothingat theSte_Off Pad

Before steppingout of the ContaminationAreaor AirborneRadioactivityArea to the step-offpad,
O the workershould:

1. Remove exposed tape
2. Remove rubberovershoes
3. Remove gloves
4. Remove hoodfrom frontto rear
5. Remove respiratoryprotection,as applicable
6. Remove coveralls,inside out, touching insideonly
7. Take downbarrierclosure,as applicable
8. Remove tapeor fastenerfrom innershoe cover
9. Remove each shoecover, placingshoe onto cleanstep-off pad
10. Remove cloth glove liners
11. Replacebarrierclosure,asapplicable
12. Commence whole body surveying
13. Monitor badge anddosimeter.

The sequencefor the removal of primaryand supplementaldosimetryis dependentupon wherethe
dosimetrywas worn and the potentialfor contamination.

Seo_ueneefor Removing aDoul_leSet of ProtectiveClothing_si_lgTwo Ste_tr-OffPads

Before stepping to the inner step-off pad, the worker should:

1. Remove exposedtape

O 2. Remove rubber overshoes3. Remover outer gloves
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Q
4. Remove hood from frontto rear
5. Removerespiratoryprotection,as applicable
6. Remove outercoverall, inside out, touchinginside only
7. Removetapefrominnercoverallandsleeves
8. Removeeach outershoecover, steppingon innerstep-offpadas eachis removed.

Before stepping to the outerstep-off pad,the workershould:

9. Remove innerrubbergloves
10. Remove innercoveralls,inside out, touchinginside only
11. Takedownbarrierclosure,as applicable
12. Remove tapeorfastenerfrom innershoe cover
13. Remove each innershoecover, placingshoe on clean outerstep-off pad
14. Remove cotton glove liners
15. Replacebarrierclosure,as applicable
16. Commencewhole body survey
17. Monitorbadgeand dosimeter.

The sequencefor the removal of primaryandsupplementaldosimetryis dependentuponwhere the
dosimetrywas wornandthe potentialforcontamination.

Multiple Step-Off Pads are not applicable to LBL Operations.

3-38



LBLRADIOLOGICALCONTROLlVLMqUAL Rev. 0 January 1993

Conductof RadiologicalWork Chapter3

Table 3-1 Guidelinesfor Selecting Protective Clothing(PC)
il I I II ] -:

' ' REMOVABLE'CONTAMINATIONLEVELS
WORK LOW " M_TI_" HIGH " -
ACTIVITY (1 to 10 ames (10 to 100 ames Table 2-2 (> 100 times

Table 2-2 values) Table 2-2
values) values)

Routine Full set of PCs Full set bf PCs' Full set (_f_s, _
double gloves, double

Heavy work Full _t of PCs, work Double set of PCs work Double _et of PCs',
gloves gloves workgloves

Work with Fullseto-f Doubleset of PCs (outer Doubleset of Pcs'and
pressurizedor non-permeable PCs set non-permeable), non-permeableouter
large volume rubberboots clothing, rubber boots
liquids,closed
system breach I

Note: Forhands-offtoursor inspectionsin areaswith removablecontaminationat levels 1 to 10
times thevalues in Table 2-2, labcoats,shoe,covers, andgloves may be usedinstead of full PCs.
To work in RMM's with radioactivematerialatlevels approvedinthe GeneralRWI'labcoats
andgloves areconsideredthenormal protectiveclothing.
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Appendix 3D

Guidelines for Personnel Monitoring with Hand-Held Survey Instruments*

GeneralRequirements

1. Verify thattheinstrumentis in service, setto the properscaleand the audiooutput can be
heard during surveying. Check battery, source response, and calibration.

2. Hold probeless than 1/2 inchfrom surfacebeing surveyedfor betaand gamma
contamination,approximately1/4 inchfor alphacontamination.

3. Move probeslowly oversurface,approximately2 inches persecond.

4. If thecountrate increasesduringsurveying,pausefor 5 to 10seconds over the areato
provide adequatetime for instrumentresponse.

5. If the count rate increasesto avalue greaterthan a pre_lished contaminationlimit orthe
instrumentalarms,remaininthe areaand notifyRadiologicalControlpersonnel.

6. The whole body surveyshouldtakeat least twoto threeminutes.

Performanceof Monitorinm

1. Survey the handsbeforepickingup theprobe.

2. Performthe surveyin the following order:

a. Head (pauseat mouthand nose forapproximately5 seconds)
b. Neck andshoulders
c. Arms(pauseat each elbow)
d. Chest andabdomen
e. Back, hips, and seat of pants
f. Legs (pauseat each knee)
g. Shoe tops
h. Shoe bottoms(pauseat sole and heel)
i. Personneland supplementaldosimeters.

3. Returnthe probeto its holderand leave thearea. The probe shouldbe placedon the side or
face up to allow the nextpersonto monitortheirhandsbefore handlingthe probe.

*Comparableinstructionsto those presentedhereshouldbe postedadjacenttomonitoring
instnnnentsin accordancewith Article338.8.
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PART 1 Radioactive Material Identification, Storage and Control

-_ For the purposesof thisManual,radioactivematerialis anyma_al, equipment,o_rsystem
" componentdetennix_ to be contaminated.Itemslocatedinknownor suspectedContamination,

High Contamination,or AirborneRadioactivityAreasandhavingthe potentialtoI_ome
contaminatedareconsideredradioactivematerial.Radioactivematerialalso includesactivated
material,sealed andunsealedsources,andmaterialsthatemit radiation.Controlsfor sealed
sourcesaredescribedin Article431.

411 Requirements

1. MaterialsinContamination,HighContamination,orAirborneRadioactivivyAreasshall be
consideredradioactivematerialuntilsm'vey_ andrel_ These survey_ndrelease
requirementsdo notapplyto AirborneRadioactivityAreaswhere only gaseous, short-lived
(half-lifeof 1 houror less) active_on productsarepresent.

2. Except for sealedand unsealedsources,radioactivemateriallocatedwithinContamination,
High Contamination,or AirborneRadioactivityAreasdoes notrequirespet:ificlabelingor
packaging.

3. Radioactivematerialmaybe capableof generatingaHigh RadiationArea. These areas
shallhave specialcontrolsin accordancewithArticle334.

4. TheRadiologicalControlOrganizationshalldevelopresponseandnotifical_onJrequirements
associatedwitha loss of radioactivematerial,including_hes, internalinvestigations,
documentationandreporting.The RadiologicalControlOrganizationshallbe notifiedin
the event of a loss of radioactivematerial

412 Radioactive Material Labeling

1. RadioactivematerialoutsideContamination,HighContamination,orAirborne
RadioactivityAreasshallbe labeled in accordanc_with Table4-1.
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Table4-1labelingRequirementsforRadioactiveMaterials

mpment,components,
thatareradioactive,potentiallyradioactive, "CAUTION,RADIOACHVE MATERIAL"
orhave beenexposedto radioactive
contaminationor activationsources

or
associated standardradiation

components,
withactualorpotentialinternal or "CAUTION,POTENTIAL INTERNAL
contamination CONTAMINATION"

eqmpment_or
withfixedcontamination "CAUTION,FIXEDCONTAMINATION"

2. The following arenot subjectto labeling req_ents:

a. Radioactivem_dal surveyedanddeterminedto havecontaminationlevels lower
thanTable 2-3 values,

b. Radioactivematerialor containerspackagedandlabeledforoff-site shipmentin
accordancewithDepartmentof TransportationRegulations,

c. PersonalProtectiveEquipmentand clothing,
d. Radiologicalcontrolsamples such as air,procex_and soil samplesor swipes that

areinthecustody ofRadiologicalControlpersonnelorpersonnel properly trained
in the handling, packagingand transportof these samples,

e. Equipmentorinstalledsystem componentsundergoingmaintenancecoveredby a
RadiologicalWorkPermit,

f. Portabletoolsandequipmentwithfixedcontaminationpermanentlymarkedwith
yellowormagentaandmaintainedinacontaminatedtoolcriborstorageand
distributionarea,

g. Installedsystem componentslocatedwithinan mea, the entranceto whichis posted
in accordancewith Table 2-4,

h. Nuclearweapon components,
i. Historicalitems, such asuraniumhexafluoridecylindersa_dlarge itemsused in

demonstrationprojects,locatedwithina RadioactiveMaterialManagementArea;
suchitemsshallbeproperlylabeledwhentheyareremovedfromaRadioactive
MaterialManagementArea.

3. Labelsshall have a yellow backgroundwith a magentaor blackstandardradiationsymbol.
Letteringshallbe magentaor black. Magentashall normallybe used. The Radiological
ControlManagermay authorizethe use of blackfor outdoorlabels whereexcessive fading
is a problem.

4. Labelsshouldinclude contactradiationlevels, removablesurfacecontaminationlevels
(specified as alphaor beta-gamma),datessurveyed,surveyor'sname, anddescription of

items. O
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5. Packagedradioactivematerialshouldhavethe labelvisiblethroughthe packageor affixed
to the outside.

6. Labels_L_t in outdoorapplicationsshallbe securelyattachedandprotectedagainstharsh

413 Radioa,ctive Material Packaging

1. Radioaedvematerialthatis outsideRadioactiveMaterialManagementAreas,
Contamination,High Contamination,or AirborneRadioactivityAreasand is confirmedor
suspectedof havingremovableradioactivecontaminationlevels greaterthanTable 2-2
values shall be securelywral_pedin Idasticor placed in a container.

2. Radioa_ve materialwith sharpedges or projectionsshouldbe tapedoradditionally
protectedto ensurepackageintegrity.

3. Radioactivematerialwith removableor potentiallyremovablecontaminationlevels in
excess of 100 times Table2-2 values should haveadditionalpackagingcontrolssuch as
double-wrappingor the use of plastic bags inside containers.

4. LBLwill use clearly labeledwrappingmateri_ for packagingradioactivematerial.

5. The amountof combustiblematerialused in packagingshouldbe minimized.

414 Radioactive Material Storage

1. Radioactivematerialshould be storedin a designatedRadioactiveMaterialManagement
Area,RadioactiveMaterialStorageArea,or forinducedRadioactiveMaterialin a
ControlledArea.

2. Long-term(more than 60 days)storageof radioactivematerialshouldbe in a specially
designated RadioactiveMaterialManagementArea.

3. Decontaminationor disposal of radioactive material is the preferredalternative to long-term
storage.

4. Eachtype of Radioactive MaterialManagement Area and RadioactiveMaterial Storage Area
should be approved by the Radiological Control Manager.

5. A custodian should be assigned responsibilityfor each Radioactive Material Management
Area. A custodianmay have responsibilityfor morethanone storagearea. A custodianat
the LBL Site normally will be the PrincipleInvestigator,programmanager,or Radiological
ControlOrganization.

6. The custodian should conductwalk-through toursof Radioactive MaterialManagement
Areastocheckcontainerintegrity.

0
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7. ThecustodianorRadiologicalControlOrganizationshallconduct annualor morefrequent
reviews of theirRadioactiveMaterialManagement,or ControlledArea,withemphasison
decontamination,movementof materialto long-termstoragelocations, anddisposalof
unneededmaterial

8. Radioactivematerialshallnot be storedoutdoorsunless specificallyauthorizedin writing
by theRadiologicalControlManager.

9. In cases where outdoorstorage is necessary,the integrityof containersused shall be
ensuredto preventdegradationfrom weatheringandsubsequentrelease of radioactive
material.TheFieldOperationsUnitorcustodianshallcheck containerintegritymonthlyat
outdoorRadioactiveMaterialStorageAreas.

10. Radioactivematerialshallbe storedin a mann_ thatreducescombustibleloa_ing. The use
of cardboardcontainersfor sto-age is discouraged.

11. Flammableorcombustiblematerialsshouldnotbe storedadjacentto Radioactive Material
StorageAreas.

12. Fireprotectionmeasures,such as smokedetectors,watersprinklers,and fire
extinguishers,should be consideredwhenestablishinga Radioactive MaterialManagement
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PART 2 Release and Transportation of Radioactive Material

421 Release to Controlled Areas

1. Materialin Contamination,HighContaminationor AirborneRadioactivity Areasshallbe
surveyedfor loose surfaceand fLxedradioactivecontaminationpriorto release. Materials
releasedto ControlledAreasshall be demonstratedto haveradioactivecontaminationlevels
less thanTable 2-2 values. Materialto be releasedto uncontrolledareasshallbe surveyed
in accordancewith Article422 andin accordancewithLBL _ure 708.

2. Materialwithradioactivecontaminationlevels greaterthanTable2-2 values shallbe labeled
andpackaged priortoreleaseto ControlledAreas.

3. Materialnot immediatelyreleasedaftersurveyshouldbe controlledto prevent
recontaminationwhile awaitingrelease.

4. Recordsfor release of potentiallycontaminatedmaterialsshallbe in accordancewith EH&S
Procedure708.

422 Release to Uncontrolled Areas

1. Materialsin ControlledAreasor RadioactiveMaterialManagementAreasshallbe surveyed
for radioactivecontaminationpriorto releaseto uncontrolledareas.

2. DOE 5400.5 describescriteriafor releasingradioactivematerialto uncontronedareas.

3. DOE 5400.5 describescriteriaforreleasingmaterialthathas beencontaminatedwith
radioactivematerialin depth or volume.

4. Materialnot immediatelyreleasedaftersurveyshallbe controlledto preventradioactive
contaminationwhileawaitingrelease.

5. Radiologicallabels shallbe removedor defacedpriorto releaseof materialforunrestricted
use.

423 Transportation of Radioactive Material

1. 49 CFR 170through180describerequirementsfor inspectingand surveyingpackages,
containers,and transportconveyances priorto off-site transport.The 49 CFR 173
contaminationvalues shahbe used as controllinglimits for off-site shipmentstransported
by non-DOEconveyances. These limits also apply to on-sitetransfersof shipmentsby
non-DOEconveyancesreceivedfromor destinedto off-site locations.

O
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2. Table 2-2 contaminationvaluesshallbe used as controllinglimits for on-siteandoff-site
transportationwhen using a DOEconveyance. Whena shipmentis receivedfrom anoff-
site destination,a non-DOEconveyance,the49 CFRcontaminationvalues shallbe used
when transfersaremadeby a DOEconveyance fromthe on-site receiving location to the
ultimateon-site destinatiom

3. On-site transfersover non-publicthoroughfaresor between facilitieson the samesite shall
be performedin accordancewithwrittenproceduresutilizingpre-approvedmutes. The
proceduresshallinclude requirementsto ensureappropriatemonitoringand controlof the
radioactivematerialand shouldbe approvedby the RadiologicalControlOrganization.

4. On-site transfersoverpublicthoroughfaresshallbe performedin accordancewith
DeparUnentof Transportation,state,and local shippingrequirements,andpre-approved
agreements.

5. Off-siteshipmentsof radioactivematerial,includingsubcontractors'handlingof off-site
shipments,shallbe controlledandconductedin accordancewiththisManualand applicable
Federal,state, and local regulations.

6. Before shipment,and upon receiptof a radioactiveshipment, a visual inspectionof
packagesshould be performedto ensurethatpackagesarenotdamaged. Theinspection
should identify dents, flakingpaint,debris,package orientation,and any indicationof
leakage.

7. Before shipment,and uponreceiptof a radioactiveshipment,a comparisonof package
countto the shippingmanifest shouldbe made toensureaccountability.

8. Transportconveyances shouldbe visuallyinspectedprior to loadingto ensurethe trailers
areacceptableforthe intendeduse.

9. Commercialtransportconveyances used for primaryradioactivetransportshouldbe
radiologicallysurveyeduponenteringthe LBL Site. CommercialTransportconveyances
usedfor waste orexclusive use, TypeB shipmentor used for primaryradioactivetransport
should be surveyedpriorto loading. Thisrequirementdoes notapply to Commercial
Shippers (e.g. FederalExpress, UPS,etc.) routinelyshipping Type A or exempt packages
except in the case of suspectedor knowndamagedshipment.

10. Transportof largevolumes of radioactivematerialby non-DOEmotorvehicles should be
"exclusiveuse"to preventcomminglingof DOEand othercommercialshipments.

11. The site emergency planshoulddescribe appropriateresponsesfor potentialon-site
radioactive materialtransportationaccidents.

12. Driversof DOEand non-DOEmotorvehicles should havea copy of theiremergency
responseplan,or the emergencyresponseinformationrequiredby 49 CFR 172.600,
duringtransporton-site or duringoff-site transportation.
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PART 3 Radioactive Source Controls

431 Radioactive Source Controls

The following provisionsapplyto sealed andunsealedso_.

1. DOE N 5400.9 describeshow sealedsourcesshallbe controlledandmaintained,and
specifiesrequirementsfor receipt,inventory,storage,wansfer,disposal,and integrity
testing. Unsealedsourcesshallbe controlledandmaintainedin a similarmannerexcept for
integritytesting.

2. TheRadiologicalControlOrganizationshallmaintain,orcause to be maintained,
accountabilityrecordsfor sealed sources.

3. Somr_ custodiansshallbe designatedin writingbyline managementto maintain
radioactivesourcecontrols.

4. SourcecustodiansshallnotifytheRadiologicalControlOrganizationofchangesinuse,
storage,transfer,disposal,orlossofasealedsource.

O 5. Sealed source integritytestingshall be doneat leastevery 6 monthsorwheneverdamagemighthave occurrod.

6. Labelsusedtoidentifyscaledsourcesshallalsoidentifytheradionuclide,activity,dateof
assay,sourcemodelandserialnumber,andsourcecustodian.

7. ProcurementofradioactivesourcesshallbecoordinatedwiththeRadiologicalControl
Organization.

8. ReceiptsurveysofradiologicalmaterialshipmentsshallbeperformedbytheRadiological
ControlOrganization.

9. Radioactivesources,includingradiographysources,shallnotbebroughton-siteby
externalorganizationswithouttheprior written approvalof the Radiological Control
Organization.

4-9



LBLRADIOLOGICALCONTROLMANUAL Rev. 0 January1993

RadioactiveMaterials . Chapter 4

PART 4 Solid Radioactive Waste Management

441 Requirements

1. DOE 5820.2A describeshow solid radioactivewaste is treated,packaged,stored,
transported,and disposed.

2. Radiologicaloperationsgeneratingradioactivewaste should be designed anddevelopedto
permitsegregation,monitoring,treatment,storage,and disposal.

3. Radioactivewaste minimizationgoalsand practicesshouldbe developedandimplemented.

442 Waste Minimization

A radioactivewaste minimizationprogramshallbe in effectto reducethegenerationof radioactive
waste andspreadof contaminationfromContamination,HighContamination,or Airborne
Radioactivity Am_. The following practicesshouldbe instimte_tO supportwaste minimization:

1. RestrictmaterialenteringRadiologicalBufferAreasto thoseneeded forperformanceof
work.

2. Restrictquantitiesof hazardousmaterials,such as paints,solvents, chemicals, cleanersand
fuels, enteringRadiologicalBufferAreasandtakemeasum_to preventinadvertent
radioactivecontaminationof _ materials.

3. Substituterecyclableor incinerableitems inplace of disposableones and reuse equipment
when practical.

4. Selectconsumablematerialssuchas protectivecoveringsand clothingthatarecompatible
with waste-processingsystems,volume reductionand waste formacceptancecriteria.

5. Reservean assortmentof tools primarilyforuse inContamination,High Contamination,or
AirborneRadioactivityAreas. Tools shouldbe maintainedin a designatedstorageor
distributionareaor a contaminatedtool crib. Controlsshouldbe establishedfor tool
issuance and use.

6. SurveypotentiallycontaminatedmaterialfromRadiologicalBufferAreas to separate
uncontaminatedfromcontaminatedmaterials.

7. Segregateknownuncontaminatedfrompotentiallycontaminatedwaste.

8. Segregatereusableitems,suchasprotectiveclothing,respirators,andtools,atthestep-off
pad.

9. Minimizethenumberandsize of RadioactiveMaterialManagementAreas.

I0. Emphasizetraininginwastereductionphilosophies,techniques,andimprovedmethods.
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443 Mixed Waste

Requirements specified in theResource Conservation andRecovery Act and Toxic Substances
Control Act apply to waste that contains both radioactive and hazardous materials.

1. DOE 5400.3 and 5820.2A describe controls for mixed waste.

2. DOE 5400.3 and 5820.2A, and Article 442, describe how mixed waste generation should
be minimized.

3. Technical and adminiswafive controls should be established to minimize the volume of
mixed waste generated and the amount of radioactivity in such waste. Volume reduction
methods include process optimization, materials substitution, and new technology
development.

4. Materials suspected of being mixed waste should be identified and segregated as soon as
practical in the generating process to avoid combining mixed wastewith other waste forms.

5. The most stringent regulatory requirements for the types of waste present should be applied

Q to waste classification and disposal.
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0
PART $ Control of Radioactive Liquids and Airborne Radioactivity

451 Minimization and Control of Radioactive Liquid Wastes

1. DOE 5820.2A providescriteriaforminimizingthe generationof radioactiveliquidwaste.
Minimizationshouldincludeevaluatingoperationalrequirementsto reduceliquidusageand
maximizerecyclingactivities.

2. A watermanagementprogramshouldbemaint_Anedto identify,trendandeliminate
unnecessarysource_of radioactiveliquidwaste. Thisprogramshould includeaggressive
measuresto identify and repairleaks.

3. Activities thatproduceradioactiveliquidwaste shouldbe suspendedunless sufficient
p_g, conection,andstoragecapacity is availableto accommodatethewaste.

4. DOE 5400.5 providesradioactiveliquidwaste dischargerequirements.

5. Radioactiveliquid waste dischargesshouldbe conlrolledon a batchbasis to enhance
monitoringcapability and to reducethe potentialfor inadvertentrelease.

6. Radioactiveliquid waste dischargesshould be analyzed priorto release, monitoredduring
release,andthe release terminatedbeforeexceeding predeterminedlimits.

7. Radioactive liquid waste thatcannotbe dischargedshall be solidifiedand disposedof as
solid radioactive waste.

452 Control of Radioactive Drains

Radioactive drainsystems aredesignedto transportradioactiveliquids. Improperuse maycause
anenvironmentalrelease.

I. Radioactive drainsystems should notdischarge to the environmentnor beused forthe
disposal of nonradioactiveliquids.

2. Existing radioactive drainsshouldbe evaluatedto ensurethe following:

a. Verificationof the existingradioactivedrainpipingconfiguration,
b. Installationof flow-indicating deviCeSin leak-off lines,
c. Use of plugs to preventnonradioactiveinput,
d. Considerationof alternativeworkcontrolsbefore systems aredrainedfor

maintenance,
e. Controlsprohibitingunauthorizeduseof drains.
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3. Modificationstothe designor operationof existing radioactivedrainsystemsshouldbe
controlledtoinclude:

a. Designconsiderationsthatpreventnonradioactivedrainconnectionsintoradioactive
drains,

b. Proceduralanddesign controlsto preventcross-connectionsof radioactivedrains
with nonradioactivesystems,

c. Managementreviewof subsequentchanges to the designof radioactivedrain
systems or radioactive draincontrols,

d. Managementcontrolsto resu-ictthe introductionof hazardouswastes into
radioactivedrainsystems.

453 Control of Airborne Radioactivity

1. Processesand activitieswith the potential for producing airborne radioactivityshall include
engineeringcontrolsto limit releases.

2. The RadiologicalControlOrganizationshallbe notified when engineeringcontrolsthat
preventworkerexposure to airborneradioactivity,such as barriers,gloveboxes, and
glovebags,arecompromised. An evaluation shouldbe made of continuingoperationswith
compromisedengineeringcontrols. The use of resp'.Lratoryprotectionto continue is
discouraged. Implementationof short-termengineeringmodificationsthat providea
commensuratelevel of workerprotectionis thepreferredalternative.

3. Preventivemaintenanceandsurveillanceproceduresshallhe establishedto ensure
equipmentcontrolsaremaintainedin anoperableconditionforcontainmentof airborne
radioactivity.
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PART 6 Support Activities

461 Personal Protective Equipment and Clothing

1. Protectiveclothingdesignatedfor radiologicalcontroluse shallbe specificallyidentifiedby
color, symbol, or appropriatelabeling.

2. Protectiveclothingdesignatedfor radiologicalcontroluse shahnotbe used for
nonradiologicalwork. Labcoatsused as protectiveclothingfor radiologicalcontrolin
RMM's maybe used fornonradiologicalwork in the sameRMMA or betweenadjacent
RMMA's if approvedin the RWP.

3. PersonalProtectiveEquipmentandclothingshallnot be storedwith personalstreet
clothing.

4. Cleaned PersonalProtectiveEquipment,such as faceshieldsand respirators,thatcomes
into contactwith the wearer'sface andcompanyissued non-personalprotectiveclothing
shall be surveyed. This surveyshouldbe capableof detectingcontaminationlevels
equivalentto Table2-2 totalcontawinationvalues priorto reuse. The use of statistically
representativesamplingis acceptable.

5. Launderedprotectiveclothingshouldbe surveyedusingstatisticallyrepresentative
samplingandshould meet the following criteriapriorto reuse:

a. Beta-gammaradioactivityless than 10,000dpm/100 cm_
b. Alpharadioactivityless than 1,000 dpm/100cm2for transuranicsand otheralpha

emitters in the same table 2.2 category, and less than 10K dpm/100cm2for
uranium.

6. Sites andfacilitiesareencouragedto:

a. Applythe latesttechniquesandinstrumentationto detectcontaminationonPersonal
ProtectiveEquipmentandclothingbelow Table 2-2 totalcontaminationvalues,

b. Continueeffortsto reducecontaminationlevels on reusablePersonalProtective
Equipmentand clothing.

462 Laundry

I. Clothing andequipmentshouldbe launderedaccordingto facility, color, type, and level of
contamination.

2. Laundry activitiesshouldbe performedusingprocessesthatminimizeboth potential
worker exposureand the volume of waste generated.

3. Clothingandequipmentshouldbe screenedbefore theyare launderedto segregatethose
thataredamaged,presentspecial handlingproblems,or requiredisposal.
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4. Waste streamsthatcontainsoaps, detergents,solvents,or othermaterialsthatcould
interferewithprocessing large-volumefiquidwaste streamsshould be segregatedfor
separatep_g.

5. Contractingfor fully licensed laundryservices is encouraged.

6. CleanedPersonalProtectiveEquipmentandlaunderedprotectiveclothing shallbe inspected
prior to use. Clothingshouldbe free of tea_, separatedseams,detefioraton anddamage,
orrepairedin a mannerthatprovidestheoriginallevel of protection.

463 Decontamination

1. RadiologicalWorkPermitsor technicalworkdocumentsshall includeprovisionsto control
contaminationat the sourceto minimizetheamountof decontaminationneeded.

2. Workpreplanningshallincludeconsiderationof thehandling,temporarystorage,and
decontaminationof materials,tools andequipment.

3. Decontaminationactivitiesshallbe controlledto preventthe spreadof contamination.

4. Waterandsteamarethe preferreddecontaminationagents. Othercleaningagentsshould be
selectedbased upontheireffectiveness, hazardousproperties,amountof waste generated,
and ease of disposal.

5. Decontaminationmethodsshouldbe usedto reducethe numberof contaminatedareas.

6. Effortsshouldbe madeto reducethe level of contaminationandthe numberand size of
contaminatedareas that cannotbeeliminated.

7. Facility line managementshouldbe responsiblefor directingdecontaminationefforts.

464 Vacuum Cleaners and Portable Air-Handling Equipment

Improperuse of vacuumcleanersand portableair-handlingequipmentmay resultin the generation
of airborneradioactivity, loose surfacecontamination,or highdose rates.

1. Vacuum cleanersand portableair-handlingequipmentusedin Contamination,High
Contamination,AirborneRadioactivity,RadioactiveMaterialManagement,or Radiological
BufferAreasshall be equippedwith High-EfficiencyParticulateAir (HEPA)filters.

2. ANS_3L 586 providesHEPAfilter integritytestingcriteria. Vacuum cleaner andportable
air-handling equipmentHEPAfiltersshall be integritytested priorto initial use, when units
have been opened, and annually.
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3. Vacuumcleanersu_ for radiologicalworkshallbe:

a. Uniquelymarkedand labeled,
b. Controlledby an RWP,
c. Controlledtopreventunauthorizeduse,
d. Deigned to ensureHEPA filterintegrityunderconditionsof use,
e. Deigned to preventunauthorizedor accidentalaccess to the innersurfacesof the

vacuum.

4. Radiationandcontaminationsurveysshallbe performedperiodicallyfor vacuum cleaners
in use and labelson _ unitsshallbe updated.The frequencyof radiationsurveys
should dependon the specific use of the vacuumcleaner.

5. Airborneradioactivitylevels shall bemonitoredwhen a vacuum cleaner is used in a High
ContaminationArea.

6. A nuclearsafetyreview shall be performedanddocumentedpriorto theuse of a vacuum
cleanerfor fissile material.
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PART 7 Summary of Responsibilities

471 Senior Site Executive

472 Line Management

• Designate radioactivematerial andsealed sourcecustodians. (414.5; 431.3)

• Conductperiodicreviewsofradioactivematerialstorageareas.(414.6,7)

• Maintainaccountabilityrecordsfor se.al_ sources. (431.2)

• Coordinateprocurementof ra6ioactivesourceswith the Radiological ControlOrganization. (431.7)

473 Radiological Control Manager

• Develop responseand notificationproceduresfor atloss of radioactivematvfial. (411.4)

O . Apvrove the establishmentof radioactivematerialstorageareas. (414.4)
• Approveproceduresfor on-site transfersof radioactivematerial. (423.3)

• Perfor_ receiptsurveysof radioactivematerialshipments. (431.8)

• Providepriorwrittenapprovalfor radiographysourcesbroughton site. (431.9)

474 ALARA Committee

475 Workers

• Notify theRadiological ControlOrganimtionin theevent of the loss of radioactive material. (411.4)

• Possess an emergencyresponseplan oremergencyresponse informationwhen operatinga
vehicle makingradioactivematerialshipments. (423.12)

• Notify the Radiological ControlOrganizationof changes in use, storage, transfer,disposal,
or loss of a sealed source. (431.4)

• Notify theRadiologicalControlOrg_dzation in theevent thatengineeringcontrolsthat
preventworkerexposure to airborneradioactivity, such as barriers,gloveboxes, and
glovebags, arecompromised. (453.2)

O
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PART 1 External Dosimetry

Sl I Requirements

1. Personneldosimetryshallbe requir_ for personnelwho areexpectedto receive anannual
externalwhole body dose greaterthan 100 mrem(lmSv) or an annualdoseto the
extremities,lens of the eye, or skin greaterthan 10percentof the correspondinglimits
specified inTable 2 1. Neutrondosimetryshall be providedwhen a personis likely to
exceed 100 mrem(lmSv) annuallyfrom neutrons.

2. Dosimetersshallbe issued onlyto personnelformallyinstructedin theiruse andshallbe
wornonly by those to whom the dosimeterswere issued.

3. To minimize the numberof personnelin the dosimetryprogram,the issuanceof dosimeters
is discouragedto other than personnelenteringControlledAreas,RadiationAreas,High
RadiationAreas,orRadiologicalBuffer Areaswherethere is a potentialfor external
exposure.

4. Personnelshall returndosimeters for processingas scheduled or upon request,andmaybe
restrictedbyline managementfromcontinuedradiologicalwork untildosimetersare
returned.

5. Personnelshallweartheirprimarydosimeterson the chest areaor between the waist and
the neck area,in themannerprescribedbydosimetry personnel.

6. It shouldbe permissibleto wearLBL personneldosimeters off-site, althoughLBL
personnelareencouragedtokeep their personneldosimeterson site.

7. Personnelshallnotify line managementand the RadiologicalControl Managerof pending
off-site work involvingexposuresto radiationor radioactivematerial.

8. Personnelshallnot weardosimetersissuedby theirresidentfacilities while being
monitoredby a dosimeteratanothersite. Personnelshallnot expose theirdosimeters to
securityx-ray devices, excessive heat, ormedical sourcesof radiation.

9. Forwork by LBLpersonnelat off-site facilities whichwill involve exposureto radiationor
radioactivematerialsthe Line ManagerorRadiologicalControlManager may specifythe
use of a special dosimeterduringthe work.

10. A person whose dosimeteris lost, damaged, or contaminatedshould placework in a safe
condition,as appropriate,and immediatelyexit the areaandreportthe occurrenceto the
RadiologicalControlOrganization.Reentryof theperson into RadiologicalAreasshould
not be made untila review has beenconducted and managementhas approvedreentry.

5-3



LBL RADIOI.DGICAL CONTROL MANUAL Pev. 0 January 1993

Radiological Heath Support Operations Chapter 5

512 Technical Requirements for External Dosimetry

1. DOE 5480.15 specifies the requirementsfor accre_tation of personnel external dosimetry
monitoring programs by the DOE LaboratoryAccreditation Program (DOELAP). A LBL
technical basis document shall describe the external dosimetry program. LBL personnel
external dosimeters include but are not limited to:

a. thermoluminescent dosimeters (TLDs) for routine beta/gamma monitoring,
b. NTA Fdm for monitoring exposure to neutron radiation,
c. extremity dosimeters, and
d. special-purpose dosimeters.

2. The LBL technical basis document shall include performance requirements for dosimeters
monitoring radiation outside the scope of DOELAP, such as dosimetry associated with
high-energy accelerators and dosimeters used for measuring extremity exposure and other
dosimeters used for special exposure situations.

3. LBL dosimetry program should participate in external dosimetry inter=comparison studies.

4. The technical basis document should describe the condition that warrants the use of
multiple dosimeters and the methodology used in determining the dose of record when
these are used. The use of multiple dosimeters shall be approved by the Radiological
Control Manager and their use should be specified in the Radiological Work Permit. By
definition a non-uniform radiation field exists when the dose to a portion of the whole body
will not be properly measured by the whole body dosimeters and will exceed the dose to
the primary dosimeter by more than 50 percent. No special measurement or correction
shall be required ff the anticipated whole body dose is less than 100 mrem (1roSy).

5. Personnel exposures to the skin, whole body, and extremities shall be reported separately
for LBL Occupational Workers. Exposure to the lens of the eye shall be reported when
monitored.

6. A dose assessment shall be performed for each instance of a lost, damaged, or
contaminated personnel dosimeter. The dose assessment shall be performed by the
radiological control organization dosimetry and heath physics staff.

513 Pocket and Electronic Dosimeters

Self-_g pocket and electronic dosimeters, he_r called supplemental dosimeters, which are
us_ to provide real-time indication of exposure to radiation and assist in maintaining personnel
doses less than Administrative Control Levels.

1. Supplemental dosimeters shah be issued to personnel priorto entry into a Very High
Radiation Area and for entry into a High Radiation Area, when a person could exceed 10
percent of an Admires"trative Control Level from external radiation in one work day. The
requirement for use of these dosimeters should be included in the Radiological Work
Permit (RWP). Pocket dosimeters should be selected with the lowest range applicable
(typically 0-200 mR) for anticipated personnel exposures.
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2. Supplementaldosimetersshallbe worn simultaneouslywith the primarydosimeterand
shallbelocatedinaccordancewithArticle511.5orasspecifiedintheRWP forspecial
exposuresituations.

3. Supplementaldosimetersshallbereadperiodicallywhileinuseandshouldnotbeallowed
toexceed75percentoffullscale.ThedosemeasuwAbythesupplementaldosimeters
shouldbe recordedon the daily log when theworkis complete.

g

4. Routineworkpermittedby a RadiologicalWork Permitshall be stoppedwhen
supplementaldosimeterreadingsindicatetotalexposureor rateof exposuresubstantially
greaterthanplanned. TheRadiologicalControlOrganizationshallbe consultedwior to
continuationof work.

5. Only supplementaldosimeters whichhavebeen tested(e.g., energydependence,stability,
_ty) andapprovedby the LBL InstrmnentCalibrationSection shallbe used.

6. Use of electronicdosimetersshouldbe consideredfor entryinto HighRadiationAreasor
when planneddoses greaterthan 100mrem(lmSv) in one work day areexpected. An
electronicdosimeterprovidesanearly warningof elevateddoses throughthe use of alarm
set points at specified dose or dose rates.

O 7. Whenthe doseresults from the supplementaldosimetersdifferby morethan50 percent
fromtheprimarydosimeterresultandthe primarydosimeterresult is greaterthan100
mrem(lmSv), an investigationshouldbe initiatedto explainthe difference.

514 Area Monitoring Dosimeters

Establishmentandmaintenanceof a comprehensiveareadosimetrymonitoringprogrammay
minimizethe numberof areasrequiringtheissuanceof personneldosimetersanddemonstratethat
doses outside Radiological BufferAreasarenegligible.

1. Area monitoringdosimetersshallbe used to recordand documentradiationlevels in
routinelyoccupiedareasadjacentto areaswhere radiationor operations withradiationexist.
Thismonitoringrequirementdoesnot applyto radiationsolely fromlow energybeta
sources(e.g._4Cor3H).

2. Area monitoringdosimetersshouldbe used in ControlledAreasto supplementexisting
monitoringprogramsand to providedata in the event of an emergency.

3. Areamonitoringdosimeterresultsmaybe used to supportdosimetryinvesti.gationswhere
personnelexpress concernsabouttheir workenvironmentsand exposureto Ionizing
radiation.
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$15 Nuclear Accident Dosimeters

DOE 5480.11 specifies therlgtuirementsfor a NuclearAccidentDosimetryProgram when
sufficientquantitiesandkindsof fissile materialexist to potentiallyconstitut_acriticalmass as
dcf'medin DOE 5480.5 andwhere exposureof personnelto radiationfroma nuclearaccidentis
possible.
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PART 2 Internal Dosimetry

$21 Requirements

1. Personnelwho enterControlledAreasshallparticipatein thebioassayprogramwhen they
arelikely to receiveintakesin ayearresultingin a committedeffective doseequivalentof
100 mrem(lmSv) or more.

2. Personnelshall participatein specialbioassaymonitoringwhen theirroutinebioassay
resultsindicateanunplannedintakein thecurrentyearresultingin a committedeffective
dose equivalent of 100 mrem(lmSv) or more.

3. Personnelwhose routinedutiesmay involve exposureto surfaceorairbornecontamination
orto radionuclidesreadilyabsorbedthroughtheskin, suchas tritium,should participatein
a bioassayprogramunlessit is documentedthat it is improbablethatintakescould exceed
100 mrem (1roSy)CEDEin ayear.

4. Personnel shall submitbioassaysamples,such as urineor fecal samples,and participatein
in vivo monitoring,suchas whole body or lungcounting, atthe frequencyspecified in the
LBL InternalDosimetryProgram. o

5. Line management,the RadiologicalControlOrganization,andtheaffectedworkersshall be
notified promptlyof unplannedpositivebioassayresultsandthe results of dose
assessmentsand subsequentrefinements. Dose assessmentresults shall be providedin
units of mrem(mSv) or rem (cSv).

522 Technical Requirements for Internal Dosimetry

DOE plansto implementaccreditationprogramsfor bioassaymeasurementsandinternaldose
assessmentandto providesupplementaltechnicalguidanceon the implementationof internal
dosimetryprograms. Until _ _tation programsareavailable,thisManual providesthe
technicalguidanceto implementtheLBL InternalDosimetryPrograms.

1. The LBL InternalDosimetryProgramshallmeetor exceedDOE requirementsand
performancestandardsand recommendationsfromauthon'tativebodies. The LBL Internal
DosimetryProgramshallbe incorporatedin a TechnicalBasis document. This document
shallbe reviewed and revised when significantchangesaremade in DOE requirements.

2. Baseline bioassaymonitoringof personnelwho arelikely to receive intakesresultingin a
committedeffective doseequivalent greaterthan100 mrem (lmSv) or who have previous
exposureseitheron oroff-site shallbe conductedbefore they begin or resumework that
may expose them to internalradiationexposure.
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3. Routinebioassaymonitoringmethodsandfrequenciesshall be establishedfor personnel
who arelikely to receiveintakesin a yearresultingin a committedeffectivedose equivalent
greaterthan 100mrem(lmSv). Thetechnicalbasis for the methods andfrequencyof
bioassaymonitoringshouldbe documentedin theLBL InternalDosimetryTechnicalBasis
Document

4. Terminationbioassaymonitoringshall be requlreAwhen a personwho participatedin the
bioassayprogramterminatesemploymentor concludeswork involvingthe potentialfor
internalexposure. The numberof personsfailing to achieve thismonitoringshould be
reviewedperiodicallyand should be usedto determinew_r furtherefforts to get
cooperationarewarranted.

5. Workersshall participatein a specialbioassayprogramwhen anyof the following occurs:

a. Facialcontaminationis detectedthatindicatesa potentialfor intakeof radioactive
materials.

b. Air monitoringindicatesthepotentialforintakesresultingin committedeffective
dose equivalentexceeding 100 rorem(lmSv).

c. Upon directionof the RadiologicalControlOrganizationwhen an intakeis
suspected.

6. Levelsof intakesthatwarrant the consideration of medicalinterventionshallbe established
forsite-_pecificradionuclides.The effectiveness of medical intervention,such as blocking
orchelatingagents,shall be documentedusing bioassayresults.

7. A preliminaryassessmentof any intakesdetectedshould be conductedpriorto permitting
anemployee to returnto radiologicalwork.

8. The radionuclidestandardsusedfor bioassaymeasurementsin the LBL InternalDosimetry
Programand theWhole Body CountingProgramshallbe _ble to the National Institute
of StandardsandTechnology (NIST).

9. The LBL InternalDosimetryProgramand the Whole Body Counting Programshould
participatein DOEInter-comparisonStudiesand should use the "DOE PhantomLibrary."
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$23 Technical Requirements for Dose Assessment

Interpretationsof bioassayresultsandsubsequentdose asse,mmentsshouldbe documentedand
includedin theperson's radiologicalexposurehistoryfoe, documentationshouldincludethe
following to the extent known:

1. Characteristics of the radionuclide(s), such as chemical and physical form(s),

2. Bioassay resultsandthe person'spreviousexposure history,

3. Exposureinformation,suchasmuteofintake(s)andtime(s)andduration(s)ofexposure,

4. Biokineticmodels used for dosimetryof radionuclides,

5. Models to estimateintake or depositionand to assess dose,

6. If medical interventionis t_d, it should be described.
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PART 3 Respiratory Protection Program

Resp_..toryprotectioneq_pment .includesrespiratorswith partic.ul..ateorgas:fflte.ringcartridges,
suppliedmrrespirators,self-containedbreathingapparatus,andmrlinesupplied-au"suits and
hoods.

$31 Requirements /"

1. Use of respinm_ protectionshallbe _ tothe minimumpracticableby implementing
engmeeringcontrolsand workpracticestocontainradioactivematerialsat thesource.

2. The LBL RespiratoryProtectionProgramandassociatedtrainingof personnelshouldbe
consistentwithrequirementsin ANSI 7_,88.2and29 CFR 1910.134 as mandatedin DOE
5480.4.

, 3. Respiratorsshall be issued only to personnelwho aretrained,fitted, and medically
qualifiedto wearthe specifictype of respirator.Trainingand qualificationtestingshall be
performedannually.

4. Positive controlsshall be maintainedfor the issue, useand returnof respiratorsto ensure
thatonly qualifwxlpersonnelwearsuitablerespirators.

5. DOE 5480.4 mandatesthatbreathingairmeet the specificationsof ANSFCGA G-7.1
GradeD breathingairas specifr._l in 29 CFR 1910.134. Comp_ airsuppliedto
respiratorsshall be testedquarterly.Compressorsshall be of the breathingairtype and
shall not allow oil or other chemicalsandfumes to enterthebreathingairsupply. Special
attentionshallbe focused onthe locationof compressorairsupplyintakesand on the
preventionof cross-conn_tions to othercomp_ gas systems.

6. Creditfor the useof respiratoryprotectionfor routinework involving potentialexposureto
airborneradioactivematerialsshouldbe controlledatthe sourcethroughengineered
systems, so thattheneed for respiratoryprotectioncan be reduced.

532 Medical Assessment

Eachprospectiverespiratorwearershallhave a medicalassessmentpriorto beingfit-teste_ The
medicalassessmentshalldetermineif an employee'smedicalconditionprecludestheuse of
respiratorsand shouldfollow the guidancein ANSI Z88.6 onfrequencyandcontent of the
examination. The abilityof anemployee to accommodatethe additionalstressplacedonthe body
when working in a respiratoris partof thisassessment.

5-10



LBL RADIOIXX3ICALCONTROLMANUAL Rev. 0 January 1993

RadiologicalHealth SupportOperations Chapter 5

533 Use of Respiratory Protection

Personnelusingrespiratoryprotectionshall:

1. Be issued respiratorsonly uponverificationof medicalapproval,training,andfit testing.

2. Performfit checks of theirrespiratorsto ensurea properseal beforeenteringareas
requitingrespiratoruse.

3. Be cleanshavenin the areaof fit.

4. Use correctivelenses, if needed,that areapprovedfor respirators.

5. Be instructedto leave theworkareawhen experiencingrespiratorfailure.

6. Be instructedto removetheirrespiratorsto avoid life-threateningsituationswhenexitingan
areaafterrespiratorfailure.

$34 Heat Stress

Heatstress may resultfromworkingin areas of highheat, humidity,andradiantheat; workingin
protectiveclothing; and usingrespirators,particularlywhereotherprotectiveequipmentis
required. Heatstresshas occun_ atambienttemperaturesless than70*Fwhen multiplesets of
protectiveclothing or plasticsuits were in use or strenuouswork was involved. Heatstress
controlsshould be addressedin the planningstages for workin hotenvironments. Recommended
work timelimits and use of body cooling devices shouldbe consideredto reduceheatstress. Job
supervisorsshould inform their personnelof heatstressprecautionsprior to workonjob
assignmentsinhot environments. If a personbegins to feel symptomsof heat illness, theperson
shouldimmediatelynotifythe nearestco-worker,exit the area,removePersonalProtective
equipment,notifythe supervisor,and restin a cool area. In suchcases, medical assistanceshould
be provided.

535 Half-Face Respirators

TheLBL Policy requiresapprovalof the use of halffacerespiratorsforworkwith any radioactive
materialson a case by case basis is consistentwith the currentrevisionof 10 CFR Part20, which
statesthat half-face respiratorsare..,notsatisfactoryfor use where it mightbe possible (e.g., if an
accidentor emergencywere to occur)for the ambientairborneconcentrationsto reach
instantaneousvalues greaterthan 10 time the... [DAC values]."

1. Half-facerespiratorsarenot normallyused attheLBL Site on a routinebasis or as a
precautionarymeasurefor prong workers frompotentialairborneradioactivematerials.
Half-facerespiratorsareund_ble becat:"_ theirseal with theface is more likely to fail
thanwith full-face respirators,particularlyduringheavy work. As a result, their permitted
protectionfactor is low and difficult to predict.
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2. The use of half-facerespiratorsin situationswhereintakesof radioactivematerialwill be
low, such as a few mrem,andwhereindustrialand safety considerationswarrant,such as
duringthe operationof heavyequipmentshouldbe permittedonly if thereis no other
practicalsolution. This specialuseshallbe approvedby management,the Radiological
ControlOrganization,and afterthe LBLInternalDosimetrystaffarenotifiedso thatspecial
bioassay analysismaybe performedas appropriate.

5-12



LBLRADIOLOGICALCONTROLMANUAL Rev. 0 January 1993

RadiologicalHealthSupportOperations Chapter5

PART 4 Handling Radiologically Contaminated Personnel

541 Skin Contamination

1. Surveytechniquesshallbe establishedto determinetheextentof skin contamination.

2. Whenpersor_l detectskin contamination,they shall notifytheRadiologicalControl
Organization.

3. Theextentof skincontaminationshould be determinedpriorto initiatingdecontamination
prvceduresandshall be fully documentedinthe monitorlog.

4. Skin decontaminationmethodsshouldbe consistentwith approvedtechniquesestablished
for LBL. Skin abrasionshouldbe avoidedduringthe decontaminationprocess. Intrusive
decontaminationmethods,such as tissueremoval, shallbe performedonly byLBL medical
staff.

5. The LBL ExternalandInternalDosimetryProgramLBL Medicaldocumentsshouldinclude
levels of skincontaminationthat triggerthe needfor "Joseassessments. The LBL site

O triggerlevel is 100 _ (lmSv).
6. Personnelwith skincontaminationthattriggersthe needfor dose assessmentshould be

informed of theinitialexter_,_ddoseestimate forthokskinassoon as practicable,preferably
prioru_the end of their workday.

7. Persozmelwith sldn contaminationfor which dose assessmentwas not performed should
be informedof _ natureof the contaminationandan upperestimateonthe potentialdose
(such as less than 10 mrem) as soon as practicable,preferablypriorto the endof theirwork
day.

8. An assessmentof skin exposurerequirestime to conducta detailedevaluation.
Assessmentsshallbe conductedin accordancewith Appendix 2]3and, promptlyafter
completion,theresults shouldbe explainedto the persons affected.

9. Assessment of internalexposure,as necessary,resulting fromskin contaminationshould
be performedusing special bioassaymeasurements.The resultsof this assessment shallbe
made availableto the affectedperson(s)withinthe time frameidentifiedby the I BL Internal
DosimetryProceduresby LBL.

542 Contaminated Wounds

1. Emergencymedicalcareshouldbe administeredimmediatelyfor injuriesinvolving
radioactivematerialsin accordancewith NationalCouncilon RadiationProtectionand
MeasurementsReportNumber65. Medicaltreatmentof injuriestak_ precedenceover

radiologicalconsiderations.
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2. Responseto potentiallycor_mminatedwoundsshouldbe promptlycoordinatedbetween the
RadiologicalControlOrganization,LBL Medical,LBLInternalDosimetry,andthe
treatmentof contaminatedinjuri_ shouldincludethefollowing:

a. Treatmentof contamkmtedwoundsby medicallyqualif_.dpersonnel,
b. Mordtotingof wounds and _ted bandagesforcontamination,includingalpha

emittersff applicable,
c. Identificationof theradionuclidesinvolved,
d. Medicaldeterminationof the needfor therapeuticinterventionsuchas blockingor

chelatingagents,
e. Initiationof appropriatebioassay monitoring,
f. Determinationof needfor workre._ctiom.

3. An injuredpersonshouldbecounseled promptlyon the medicaland radiological
implicationsresultingfromcontaminatedwounds thatresultin internaldoses greaterthen 2
percentof the Table2-1 limits. The counselingshould be performedbysenior radiological
controlorganizationandLBLmedicalprofessionals.

4. Coordinationbetweenthe RadiologicalControlOrganizationandLBL Medical for doses
thatmay requiremedical intervention.

543 Exposures to Airborne Radioactivity

Potentialintakesof r_dioactivematerialareindicatedwhenpersonnelwithoutrespiratoryprotection
areexposed to air_Jrneradioactivematerialsor when respiratoryprotectionhas been
compromised. If iv_s of radioactivematerialareindicatedor suspectedwhichcould resultin a
committedeffective dose equivalentgreaterthan I00 mrem(ImSv), the following actions should
be taken:

1. Identifypersonnelpotentiallyexposedto airborneradioactivematerials.

2. Obtainnasalsmearsforqualitativeindicationof intakesandcharacterizationof the
contamination,where appropriate.

3. Analyze airsamplesto determineairborneradioactivematerialsconcentrationand integrated
exposure whereappropriate.Note whetherrespiratoryprotectionwas used, the applicable
protectionfactor, andwhetherrespiratoryprotectionwas compromised.

4. Determinedurationof potentialexposureto airborneradioactivematerial.

5. ProvideLBL InternalDosimetryStaffwith all the aboveinformation.

6. Performspecial bioassay analyses as requiredfor the radionuclidesinvolved.

7. Assess the potentialdose priorto permitting theworkerto returnto radiological work.
This preliminarydose should be basedonconservativeassumptionsand neednot be

formally documented. @
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8. CoordinationbetweentheRadiologicalControlOrganization,InternalDosimetry, andLBL
Medicalfordoses thatmay requiremedicalintervention.

O •
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PART $ Radiological Monitoring and Surveys

551 Requirements

1. Radiologicalmonitoringof radiationexposurelevels, contaminationandairborne
radioactivematerialshallbe conductedto characterizeworkplaceconditionsand to identify
areas requiringpostings.

2. Monitoringshallbe performedonly by trainedand qualifiedpersonnelusing properly
calibrated,maintained,and responsechecked instruments.

3. Surveysfor radiation,contamination,andairborneradioactivematerialsshall be performed
as specified in RadiologicalWorkPermits.

4. The RadiologicalControlOrganizationshallperforma studyanddocumenttheadequacyof
samplingand monitoringsystems aspartof any facility or operationalchanges affecting
radiological control. In the absenceof suchchanges, a documentedstudyshouldbe
conductedannually.

5. Instrumentsusedto performradiationsurveysshall be response-checkeddaily or priorto
operation. Whenresponsechecks arenotwithin :!:20percentof the expectedvalue, the
insmunent shouldbe takenoutof service. Whenresponsechecks arenot feasible, such as
with instrumentsused to measureneutronsor tritium,compensatoryactionsshould be
establishedto ensurecontinuedproperinstrumentperformance.

6. Assessment of radiological conditions shouldinclude a sufficientnumberof sampling
points to characterizethe radiationpresentand to verifyboundaries.

7. Monitoringshouldbe performedbytrainedradiationworkersbefore, during,and at the
completionof workthathas thepotential forcausingchanges in levels of radiationand/or
dispersibleradioactivematerial.

8. Surveyfrequenciesshould beestablished basedon potentialradiologicalconditions,
probabilityof change in thesesconditions and areaoccupancyfactors.

9. Monitoringresultsshould be reviewed by the cognizantradiological controlorganization
management. Thereview should ensurethat alirequiredsurveyshavebeen performedand
that the documentationis accurateand complete.

10. Results of currentsurveys or surveymapsshould be conspicuously postedto inform
personnelof theradiologicalconditions.

11. Monitoringresultsshouldbe made availableto managementand used in supportof pre-
and post-jobevaluations,ALARA planning,contaminationcontrol,and managementof
radiological controloperations.
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12. Monitoringdataineach buildingorareashouldbe compiledand reviewedatleast
quarterly.Trends should be notedand correctiveactions assigned.

$$2 Radiation Exposure Surveys

1. In additionto the reql_rementsof Article551, routineradiationsurveysshouldbe
performedin accordancewith the fonowing minimumfrequencies:

a. Weekly, in office spacelocatedin RadiologicalBufferAreaswhere the potential
exists for externalradiationexposure,

b. Monthly,in routinelyoccupiedRadiologicalBufferAreasand RadiationAreas,
c. Upon initialentry,monthlyduringcontinuingoperations,and whenlevels are

expectedto changeor havechangedin HighRadiationAreas,
d. Monthly,for operatingHEPA-filteredventilationunits where there is potentialfor

generatingradiationlevels externaltothe ducting,
e. Weekly, for temporaryRadiationAreaboundariesto ensurethatradiationareasdo

notextendbeyond postedboundaries,
f. Monthly,or upon entry,if entriesareless frequentthan monthlyfor Radioactive

Martial Areas,
g. Quarterly,for potentiallycontaminatedducts,piping, and hoses in use outside

radiologicalfacilities,where thereis potentialfor generatingradiationlevels external
to the ducts, etc.,

h. Upon initialentryinto AcceleratorHigh orVery High RadiationAreas,when the
machineis off orbeam is preventedfromthese areasif there has beena reasonable
potentialfortargetor othermaterialactivation,and atleast monthly.

2. The surveyfrequenciesin 552.1 above shallbe increasedwhere datafrom trendanalyses
or operationalchangessuggest the radiologicalconditionsarenotstableor arenot
predictable.

3. Radiationsurveysshould includedose rate measurementsof the generalarea,dose rates at
a distanceof 30 cenfiraetersfroma sourceorsurfaceof interest(toevaluatepotentialwhole
body exposures), andcontactfor sources of radiationwhere there is a potentialfor hands-
on work. (Note: Contactmeansthe dose rateat the surfaceand not the doseratenoted
when the detectoris in contactwith the surface.)

4. Surveysshould be conductedwheneveroperationsare being performed that mightresult in
personnelbeing exposed to small intense beamsof radiation,such as those generatedby
shielded x-ray devices or due to removalor alterationof shielding. Either the approved
correctionfactorsfor LBLInsumnentsshould be used or a special studyshould be
performedto documentalternatefactors.

553 Area Radiation Monitors

1. In additionto the requirementsof Article551, arearadiationmonitors(not to includearea

O monitoringdosimetersdiscussedin Article514) shouldbe installedin frequentlyoccupiedlocationswith thepotential for unexpected significantincreasesin dose ratesand in remote
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locationswherethereis a need for local indicationof dose ratespriorto personnelentering
remote locations.

2. Arearadiationmonitorsshouldnotbe substitutedfor radiationexposure surveys in
characterizingworkplaceconditions.

3. AreaReal Tune radiationmonitorsmay be used in placeof radiationexposuresurveys
when approvedby theRadiologicalControlManager.

4. The need and placementof arearadiationmonitors shouldbe documentedand
when changes to facilities, systems, or equipmentoccur.

5. Arearadiationmonitors shouldbe maintainedand calibratedatleast annuallyat the LBL
RadiologicalCalibrationFacilityandoperabilityand audibilityunderambientworking
conditions and operabilityof visualalarmswhen so equipped.

6. Wheninstalledinstrumentationis removed from servicefor maintenanceorcalibration,a
radiationmonitoringprogramprovidingatleast equal detectioncapability should be
maintained,consistentwith the potentialfor unexpectedincreasesin radiationdoserates.

7. Where an arearadiationmonitoris incorporatedinto a safetyinterlocksystem thecircuitry
shallbe such thata failureof themonitorshalleitherprevententryinto the areaor prevent
operationof theradiationproducingdevice.

554 Contamination Surveys

1. In additionto the requirementsof Article 551, routinecontaminationsurveysmould be
conductedas follows:

a. Priorto umber of equipmentand materialfromoneRadiologicalArea to another,
b. Priorto transferof equipmentand materialfrom highlycontaminatedareaswithin

RadiologicalBuffer Areasunless precautionssuch as baggingor wrappingare
takenpriorto transfer,

c. Daily, atcontaminationareacontrolpoints, change areas,or step-offpadswhen in
use, or pershift in high use situations,

d. Weekly, in office spacelocatedin RadiologicalBufferAreasforcontamination
control,

e. Daily,inlunchroomsoreatingareasnearRadiologicalBufferAreasfor
contaminationcontrol,

f. Monthly,inroutinelyoccupiedRadiologicalBufferAreas,
g. Monthly,or uponentryif entriesareless frequent,in areaswhere radioactive

materialsarehandledor stored,
h. Monthly, or uponentry if entriesareless frequent,wherecontaminationboundaries

or postings arelocated,
i. Duringinitial entryinto a knownorsuspectedcontaminationarea,periodically

duringwork,atcompletionof job, or as specified in a RadiologicalWorkPermit,
j. Aftera leak orspill of radioactivematerials.
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2. The surveyfrequenciesin 554.1 aboveshallbe increasedwhere datafromtrendanalyses
suggeststhe radiologicalconditionsarenotstableor arenotpredictable.Basic trigger
levels shouldbe establishedand incorporatedinto the RWPbased,for example,on
operationalchanges posinghigh riskof contaminationor frequencyof spills.

3. Surveyrequirementsfor thereleaseof radioactivematerialsshallbe conductedin
accordancewithArticles421 and 422.

4. Contaminationsurveysshouldincorporatetechniquesto detectboth removableand fixed
contamination.

5. Itemswith inaccessiblesurfaceswhichwere locatedin knownor suspectedcontamination
areasandhadthe potentialto becomecontaminatedatlevels likely to exceedTable 2-2
valuesshould be treatedaspotentiallycontaminatedand subjectto administrativecontrols
unless the items aredismantledandmonitoredor special surveytechniquesareused to
surveyali surfac,es. The RadiologicalControlManagermayexempt certaincategoriesof
equipmentwith inaccessible surfaces,suchas radiologicalsurvey instrumentsand
electronictest equipment,fromthe disassemblyrequirementprovidedthatcontrolsare
establishedto prevent internalcontamination.

6. The requirementsspecified in DOE 5400.5 for assessing representativesamplesof bulk
material,such as sand,sweeping compounds,or plate steel, which arenot suitable for
normalloose and fixed contamination-levelassessmenttechniquesshouldbe utilized.

7. Contaminationsurveysfor removablecontaminationshallbe reportedin unitsof
disintegrationsperminuteper 100cm2 (dpm/100cm2). Forsurveysof smallitems
coveringless than 100 cm2, the results shallbe reportedin unitsof dpmper areasurveyed.

8. Largeareasmearablesurveysareencouragedand should be used to supplementstandard
surveytechniquesin areas generallyassumednot to be contaminated,such as entrancesto
Radiological BufferAreas. If an evaluationindicatesthat an areasurveyedis contaminated,
a thoroughcontaminationswipe surveyshould be performed.

9. Areasidentifiedas eithercontaminatedwith, orhaving the potentialfor being contaminated
with, highly radioactiveparticles("hotparticles")should be surveyed weekly. These areas
shouldbe surveyedat leastdaily duringperiodsof workthat may resultin the generationof
hotparticles. Special techniquesto collect hotparticles,such as tapeand largeareasmear
papershould be used.

555 Airborne Radioactivity Monitoring

1. In additionto therequirementsof Article551, airborneradioactivematerialmonitoring
equipmentshouldbe usedin situationswhere airborneradioactivematerialslevelscan
fluctuateandearlydetectionofradioactivematerialcouldpreventorminimizeinhalationof
radioactivitybypersonnel.Selectionofairmonitoringequipmentshouldbebasedonthe
specificjobbeingmonitored.Airmonitoringequipmentincludesportableandfixedair
samplingequipmentandcontinuousairmonitors.
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2. Air samplingequilmumtshall be usedin occupiedareaswhere,undernormaloperating
conditions,a personis likely to receiveanannualintakeof 2 percentor moreof the
specifiedAnnualLimitof Intake(ALI)values (40 DerivedAir Concentration(DAC)
hours). An annualintakeof 2 percentof a specified ALI generallyrepresentsa committed
effective dose equivalentto a personof approximately100 mrem(lmSv).

3. Continuousairmonitoringequipmentshall be installedin occupiedareaswhere a person
withoutrespiratoryprotectionis likely to be exposed to a concentrationof radioactive
materialinairexceedingIDAC orwherethereisaneedtoalertpotentiallyexposed
workersto unexpectedincreasesin the airborneradioactive materiallevels. A person
exposedcontinuouslyto a concentrationof radioactivematerialin airof 1DAC for 1 work
week would generallyreceivesa committedeffective dose equivalentof approximately100
mrem(lmSv).

4. Airsamplingequipmentshouldbe positioned tocollect airsamplesto whichare
representativeof concentrationsto whichpersons areexposed. If thiscannotbe achieved,
a programof personalbreathing-zoneairsamplingshouldbe considered. The LBL
InternalDosimetryProgramstaffshould be contactedwhereconditions exist thatexceed
currentstate-of-the-artsamplingcapabilitytoprovideareasonableestimateofpotential
workerexposure.

5. Air monitoringequipmentshallbe routinelycalibratedandmaintainedata frequencyof at
least once per year. Continuousairmonitorsshould be capableof measuring1DAC when
averaged over 8 hours(8 DAC-hours)underlaboratoryconditions.

6. ContinuousairmonitoringequipmentrequiredbyArticle555.3shallhavealarmcapability
and sufficient sensitivityto alertpersonnelthat immediateactionis necessaryin orderto
minunizeor terminateinhalationexposures.

7. Theproperoperationofcontinuousairmonitoringequipmentshouldbeverifiedweeklyby
performing an operationalcheck. Operationalchecks should includepositive air-flow
indication,non-zeroresponseto backgroundactivity, internal check sources,and60 Hz
electronicchecks (whenavailable.) Continuousairmonitoringequipmentshould be
verifiedmonthly bycheckingfor insm_nentresponsewith a check sourceor with ambient
levels ofradonandthoronprogeny. Continuousairmonitoringequipmentshouldbe
maintainedandcalibratedatleastannually.

8. Preliminaryassessmentsof airsamplesutilizinguse of field surveyinstrumentsshouldbe
performedpromptlyupon removal. It should be notedthatin situationswhere background
levels of radonand thoronprogenyexist, promptfield assessmentof alpha airsamples may
notbe possible.

9. Air sampleresultsshouldbe analyzed asquickly as practicableforevaluationof theneed
for respiratoryprotection,areaevacuation(if necessary),workerintake,and workerrelief
from respiratoruse.
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PART 6 Instrumentation and Calibration

561 Standardization

Radiationmeasurementinsmunentationused atLBL forprotectingworkersandtheenvironment
shouldbe standardizedusingcommerciallyavailableradiologicalinstrumentationwherepractical.
Ali such instrumentsusedat LBLshallbe evaluatedthroughtheLBLCalibrationFacilityand
evaluationprogram.

562 Inspection, Calibration, and Performance Tests

1. Radiologicalinstrumentsshallbe usedonly to measuretheradiationfor which their
calibrationsarevalid. Requirementscontainedin ANSIN323 for radiological
insmmlentationcalibrationas mandatedin DOE5480.4 andperformancerequirementsin
ANSI N42.17 a, b, & c shallbe utilized in def'mingthe requirementsfor insma-nentsused
at LBL. Thecalibrationprogramshallbe relatableto the NationalInstituteof Standards
andTechnology (NIST)throughtheuse of traceablesourcesor transferinstruments.

2. The calibrationproceduresdefinedin LBLEH&S730 shall be used foreach insmmzent
type. These proceduresincludefrequencyof calibration,prexa_bration,primary.
calibration,periodicperformancetest, calibrationrecord,andmaintenancerequtrements.

3. Pocket andelectronicdosimetersandarearadiationmonitorsshouldbe calibratedat least
annuallyandin accordancewithArticle 562.1 andPUB 3000.

4. Radiationinstrumentationresponseto interferingionizingandnon-ionizingradiationand
environmentalconditionsshouldbe determined.Theeffects of such interferingradiation
has on an insmunentshouldbe consideredpriorto use andappropriatecontrolsor
correctionfactorsshouldbe adoptedwhereerrorsin excess of :1:20%of the value could
occur.

5. Functionaltests shouldbe used to assess designs for instrumentationused at LBL that
include alarmsor thatinvolve a processcontrol. Ali componentsinvolvedin analarmor
tripfunctionshouldbe functionaltestedat leastannually.

6. In unusualandlimited situationsit may be necessaryto use aninsmuuentin anapplication
otherthanthatenvisionedby themanufacturer.Specialcalibrationsshouldbe performedat
the LBL RadiologicalCalibrationFacilityfor use of insmm_entationoutsidemanufacturer's
specifications. Theinstrumentshouldbe adjusted,calibrated,andclearly labeledto
identify thespecialconditionsunderwhichtheinsmnnentmay be used. The specially
calibratedinstalmentsshould notbe used for otherpurposes.

7. Insmm_entsshallbeara labelor tagwiththe dateof calibrationand datecalibrationis due.
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8. Insmanentswhose "as found"readingsindicatethatthe instrumentmayhave been used
while outof calibrationshallbe reportedto theField OperationsUnit. TheField
OperationsUnit shouldreview surveysperformedwiththe instrumentwhile it was outof
calibration.

563 Maintenance

1. A LBL pmgrmnforpreventiveandcorrectivemaintenanceof radiologicalinstnmlentation
sho.uldbe applicableto ali radiationmeasuringinsmnnentsused to protectthe workerorthe
environment.

2. Preventiveand correctivemaintenanceshouldbe performedusing componentsand
proceduralrecommendationsatleast as stringentas those specified by themanufacturerof
the instrumentand meettherequirementsof the LBL programand manufacturerof the
insmnaent.

3. Radiological insmnnentsshallbe calibratedpriorto usefollowing any preventiveor
correctivemaintenanceor any adjustmentotherthanzeroadjustment. A batterychange is
notnormallyconsideredmaintenance.

$64 Calibration Facilities

1. The LBLRadiologicalCalibrationProgramshouldcontinueto performinspections,
calibrations,performancetests, usecalibrationequipment,and perform quality assurancein
accordancewith the recommendationsof ANSI N323. The following actions are a partof
this program.

a. Ali activitiesarelocatedin a mannerto minimizeradiationexposureto operating
personneland to personnelin adjacentareas,

b. Sourcesof interference,such as backscatterand non-ionizingradiation,are
minimizedduringthecalibrationof insm_nentationand correctionsfor interferences
aremade as necessary,

c. Theprogramwill be maintainedcurrentwith the referencedstandardsand
recommendationof authoritativebodies,

d. Recordsof calibration,functionaltests, and maintenancearegeneratedin
accordancewith ANSI N323, ANSI N13.6, and DOE 1324.2A.

2. Any contractedspecialcalibrationservicesshouldbe performed in accordancewith the
referenced standardsand theproceduresand calibrationdatashould be documentedin the
LBL CalibrationFacilityRecords.
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PART 7 Summary of Responsibilities

$71 Department of Energy

572 Line Management

• Requireterminationbi._ssay monitoringwhen personnelterminateemploymentor
concludeworkthatrequiredparticipationin a bioassaymonitoringprogram. (522.4)

573 Radiological Control Manager

• Authorizeuse of specialdosimetersoffsite. (511.9).

• Performanddocumentreviewsof theadequacyof samplingand monitoring
systems. (551.2)

574 Employees

• Notify the RadiologicalControlOrganizationif assigneddosimetersareexposedto
securityx-raydevices, excessive heat,or medical sources of radiation. (511.8)

• Upon discoveringthe loss, damage,or contaminationof a dosimeter, securework,exit
the area,and reporttheoccurrenceto the Radiological ControlOrganization. (511.9)

• Participatein bioassaymonitoringprogramsas directedby theRadiological Control
Organization. (521.4)

• Be clean-shavenin therespiratorseal areapriorto using respiratoryprotection
devices. (533)

• Immediatelynotify the neaw_tco-worker,exit thearea,remove PersonalProtective
equipment,notifysupervisor,and restin a cool areaif heatillness is encountered.
(534)

• Notify the RadiologicalControlorganization if skinor clothingcontaminationis
detected. (541.2)

5-23



I_L RADIO[DGICAL COI¢I_OLMANUAL Pev.0 lanuary1993

RadiologicalHealthSupportOporations Chapter5

5-24



CHAFFER 6

TRAINING AND QUALIFICATION

TABLE OF CONTENTS

1 General Requirements

611 Purpose ........ 6-3• • • *o eoaoeooooeoo • oeoooooeoooeeooeoo oeeeoooo ooooooooeoooooooooeeaPoooa eo • • • • •

612 Standardization ............................................................................ 6-3
613 Requirements ............................................................ . ................. 6-4
614 Qualification Standards for Health and Safety T_;hnicians.......................... 6-5
615 OralExaminationBoards................................................................ 6-5
616 Instructor Training and Qualifications ...................................... ,........... 6-6

2 General Employee Radiological Training

621 Site Personnel.............................................................................. 6-7
622 RadiologicalOrientationfor Visitors................................................... 6-7

3 Radiological Worker Training

631 Requirements .............................................................................. 6-9
632 Radiological Worker I.................................................................... 6-9
633 Radiological Worker II.................................................................. 6-10
634 Specialized Radiological Worker Training............................................ 6-10

4 Health and Safety Technician Qualification

641 Requirements ............................................................................. 6-12
642 HealthandSafetyTechnicians......................................................... 6-12
643 ContinuingTraining..................................................................... 6-13
644 Health and SafetyTechnicianSupervisors........................................... 6-13
645 Subcontracted Health and Safety Technicians ........................................ 6-14

$ Other Radiological Training

651 ManagementTraining................................................................... 6-15
652 Technical SupportPersonnel........................................................... 6-15
653 Planners ................................................................................... 6-15
654 Radiological ControlPersonnel........................................................ 6-15
655 Radiographersand RadiationGeneratingDevice Operators........................ 6-16
656 EmergencyResponsePersonnel....................................................... 6-16
657 Trainingfor TourGroupsand Visiting Dignitaries,Scientists,

and Specialists ........................................................................... 6-17

PART 6 Training For Special Applications

661 Transuranic Facilities .................................................................... 6-18
662 UraniumFacilities....................................................................... 6-18
663 TritiumFacih'ties......................................................................... 6-18
664 AcceleratorFacilities.................................................................... 6-19

6-1



CHAFFER 6

TRAININGAND QUALIFICATION

TABLE OF CONTENTS

PART 7 Summary of Responsibilities

671 Senior Site Executive .................................................................... 6-20
672 LineManagement.................................... 6-20• • • aJoe ce•ce•eeoc eeeeeeeeeee oeoeeee e•

673 Radiological Control Manager 6-20ee ge ee • • oe •gem • • • • • em • • •oi eee a eee ee ee • • • e eeoe eee o ) eee o e ee

674 ALARA Committee ...................................................................... 6-20
675 Workers ................................................................................... 6-20
676 SupportOrganizations.................................................................. 6.20

Table

6-1 RadiologicalWorkerEntryTra/ningRequ/rements........................................ 6-11

LastPage........................................... 6-20

6-2



LBL RADIOIX_ICAL CO_'FI'ROLMANUAL Rev. 0 January 1993

O TrainingandQualification Chapter6

PART 1 General Requirements

611 Purpose

This chapterestablishestherequirementsto ensurethatpersonnelhavethe trainingto worksafely
in andaroundradiologicalareasandto maintaintheirindividualradiationexposureandthe
radiationexposuresof othersAs-Low-As-_nably-Achievable (ALARA). Training
requirementsin thischapterapplyto personnel enteringLBL.

612 Standardization

Standardizedcorecoursesandtrainingmaterialsshallbeused to achieveconsistency,Department-
. wide. In establishinglocal trainingprograms,the standardizedcorecourses shall be presentedand

LBL site-specific informations_all be added. Forexample,trainingfor workersat accelerator
facih'tiesshouldex_d coursecontentforhighenergyradiationandactivationproducts. Training
at facilitiesworkingwithtransmmficsshouldexpandthecoursecontent ft_ralphacontamination
control. Trainingfor workersinvolved in wastemanagementactivitiesshouldexpandthe course
contentonminimi::_agthe productionof mixed wastes. In all cases, the standardizedcore course
materialsshould _ fully implemented.

Standardizedcore coursetrainingmaterialdevelopedand maintainedbyDOE Headquarters(EH)
consists of lesson plans, viewgraphs,studenthandbooks,qualificationstandards,question banks,

' andwallet-sizedwainingcertificates."F._estandardizedcore coursetrainingmaterialswere based
on ASTME 1168 87, "StandardGuidefor RadiologicalProtectionTrainingfor NuclearFacility

| Workers",and were developedusing the principlesof performance-basedtrainingperDOE
5480.20. Thestandardiz_ core coursefor theHealth andSafetyTechnicianspartiallyfulfills DOE
training accreditationrequirementsof DOE 5480.18A.

1. Standardizedcore coursetrainingmaterialshallbe used forGeneralEmployeeRadiological
Training,RadiologicalWorkerI and II training,andHealth and SafetyTechniciantraining.

2. Wa;let-sizedtrainingcertificatesthatidentifycurrenttrainingstatusshouldbe provided.
=

3. Successfidcompletionof the standardizedcoursesfor GeneralEmployeeRadiological
Training,RadiologicalWorkerI andli, and Healthand Safety Technicianatone DOE site
shall be recognizedby otherDOE sites. However,the LBL site-specificaspects of the
radiologicaltrainingshall be completed. LBL site-specifictrainingfor GeneralEmployee
RadiologicalTrainingandRadiologicalWorkerI and IItrainingmaybe includedwith other
site orientationtraining.

4. Trainingmaybe facih'ty-specificif personnelaccess is limitedto those facilitiesfor which
traininghas beencompleted.

5. The site RadiologicalControlManagerora designeeshallconcur in site-generated
radiologicaltraining

material.
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613 Requirements

1. Examinationsfor RadiologicalWorkerI andII trainingandRadiologicalControl
Technicianqualificationshallbe used to demonstratesatisfactorycompletionof theoretical
andclassroom material.Examinationsshould be written,however, alternativesmay be
used to accommodates,necialneeds. The examinationprocessshouldrequire:

a. Thata minimumpassingscorebe est_blished,
b. That_meffalsequestionsnotbe included,
c. l:se of questionsrandomlyselected fromthe questionbank,
d_ Acknowledgmentby signaturethatthe studentparticipatedin a post-examination

review,
e. Thatcompetencein requiredskills bemeastaed using performance-based

examinations,
f. Remedialactionsfor f_iure to meet theminimumscore,
g. Thatquestionsbe selectedto testwhat the ,3rodentis expecw,d to remembermonths

afterthetrainingratherthantotest short-termmemoryof theoreticalmaterial.

2. Trainingshould addressboth normalandabnormalsituationsin radiologicalcontrol.

3. G,meralEmployeeRadiologicalTrainingshallbe completedevery 2 years. Changesto the
programshouldbe incorporatedas they areidentifiedanda decision madeif retraining
priorto the2 yearpefi¢,dis needexLIn the alternateyearwhen full retraining is not
completed,the latestGeneralEmployeeRadiologicalTrainingHandbook(StudentGuide)
should be distributedfor serf-study.

4. RadiologicalWorkerI andII retrainingshall be completedevery 2 years. In the alternate
yearwhen reu_ilfingis notperformed,refreshertrainingshallbe completed.

5. LBLsite-specilictrainingandrefreshertrainingshallincludechanges in requirementsand
updatesof lessons _ fromoperationsand maintenanceexperienceand occurrence
reportling,for the site and acrossthe DOEcomplex.

6. Verificationof the effectiveness of radiologicalcontrolwainingshouldbe accomplishedby
surveyinga limitedsubsetof formerstudents in the workplace. This verificationis in
additionto performanceevaluationsroutinelyperformedby trainingdeparunents.This
evaluation shouldinclude,observationof practicalapplications,discussionsof the course
material,andmay includewrittenexaminations. The surveyshouldhe performedby
Radiological Controlmanagers and supervisors,qualityassurancepersonnel,or senior
instructorsafterthe formerstudenthashad theopportuni_ to perform workfor several
months. The resultsshould be documented.

7. Requirementsforrespiratoryprotectiontrainingareincludedin Article 531.

8. Trainingprogramsdevelopedfor radiologicalcontrolshould meet the requirementsfor
performance-basedtrainingand, when applicable,trainingaccreditation.
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9. Readmg andcomprehensionskillsintheEnglishlanguagearegenerallyneces_'yfor .
GeneralEmployeeRadiologicalTraining,RadiologicalWorkerTraining,andHealthana
SafetyTechnicianTraining. Visitororientationandtheuse of trainedescortsprovidean
alternateto trainingwiththeconcurrenceof the RadiologicalControlManager.The
RadiologicalControlManagercan approvealternatetrainingmethodsforthose lacking
readingand comprehensionskills in the Englishlanguage.

10. Additionalrequirementsfor personneltrainingatnuclearfacilitiesarestatedin DOE
5480.18A and 5480.20.

11. Trainingrecordsand coursedocumentationshallmeet therequirementsof Article725.

614 Qualification Standards for Health and Safety Technicians

1. QualificationStandardsdefme therequirementsfor demonstratingcompletionof training.
Signamw.son the formsin QualificationStandardsshah document satisfactoryproficiency.

2. QualificationStandardsfromthe standardizedcorecourseshallbe used.

3. TheQualificationStandardsfromthestandardizedcorecourseshallbesupplementedto
include LBL site-specificelements.

4. QualificationStandardsfortheHealthand SafetyTechnicianpositionshallincludeon-the-
job training to provide hands-onexperiencedirectlyapplicableto thejob.

5. On-the-jobtraineesshallbe underthecontrol of qualified personneL,Before ,.1_ ,.o_g a
job functionwithoutdirectsupervision,a traineewith partiallycomple_ quauncauons
shallhavecompletedthequalificationsfor that task.

615 Oral Examination Boards

1. An OralExaminationBoardshalldeterminethe qualificationof candidatesfor Healthand
Safety Technicianand Supervisorpositions.

2. TheRadiologicalControl Managershalldesignatethe Boardmembersand appointa
Chairperson.

3. The Boardconstitutedto evaluateHealthand SafetyTechnicianqualificationshouldbe
composedof atleast threepersonstoinclude a Health and SafetyTechnicianSupervisor,
RadiologicalControlStaff,andlinemanagementoperationsdepartmentsupervisorsand
staffpersonnel as applicable. Health and Safety TechnicianInstxuctorsmay participateas
nonvotingmembers.

4. The Boardshould assess the candidate'sresponseto normaland emergencysituations.

O Questionsshouldbe of the type thatarenot normallycovered in a writtenexamination.
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5. The BoardconstitutedtoevaluateI-Ie_thandSafetyTechnicianSupervisorqualifications
should not includepeers or subordinatesasvoting members.

616 Instructor Training and Qualifications

1. Ali instr_tors shouldbe qualifiedin accordancewith the contractor'ssite Instructor
QualificationProgramor possess equivalentqualifications.

2. Instructorsshould have the technicalknowledge,experience,andinstructionalskills
requiredto fulfill theirassigned duties.

3. Instructors-in-trainingshall be monitoredbya qualifiedinstructor.

4. Subjectmatterexpertswithout instructorqualificationmay providewainingin their areasof
expertise. However, these subjectmatterexpertsshould be trainedas instructorswhen this
occursroutinely.
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PART 2 General Employee Radiological Training

621 Site Personnel

Personnelwho may routinelyentera ControlledAreaandencounterradiologicalbarriers,signs or
labels, or radioactivematerialsshallreceiveGeneralEmployeeRadiologicalTraining.This
trainingshallbe completedpriortopotentialoccupationalradiationexposure. Ali employees
should receiveGeneralEmployeeRadiologicalTraining. This trainingmaybe incorporatedinto
existing GeneralEmployeeTrainingPrograms.

1. General EmployeeRadiologicalTrainingshallincludethe standardizedcore coursetraining
materials.

2. Standardizedcore GeneralEmployeeRadiologicalTrainingshallbe expandedto include
LBL site-specific information,such as site-specificradiationtypes, alarmresponses,and
LBL policies.

3. Expectedtime to completethestandardizedcoreandLBLGeneralEmployeeRadiological
Trainingis approximatelyone hour.

4. Additional trainingbeyondGeneralEmployeeRadiologicalTrainingis necessaryfor
_oned entryinto Radiological BufferAreasor areasposted for radiologicalcontrol.

5. Informationmaybe communicatedby classroomlecture,videotape,orotherapplicable
methods.

622 Radiological Orientation for Visitors

1. Visitors who enteraControlledAreashallreceivea radiologicalsafety orientationthat
shouldinclude thefollowing topics:

a. Basic radiationprotectionconcepts,
b. Riskof low-level occupationalradiationexposure,includingcancerand genetic

effects,
c. Risk of prenatalradiationexposure,
d. Radiological protectionpolicies and procedures,
e. Visitorand managementresponsibilitiesfor radiationsafety,
f. Adherence to radiologicalsigns and labels,
g. Applicableemergencyprocedures,
h. Trainingfor issuance of dosimeters, whereapplicable.

2. Informationmay be communicatedby videotape orhandoutto personnelenteringa site.
An examination is notrequiredunlessrequiredby DOE Order5480.18A0.
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3. Recordsof the orientationshallbe maintained.Visitor sign-in logs may be used as
orientationrecords.

4. The orientationfor continuouslyescortedindividualsor groupsshouldbe commensurate
with the areasto be visited. Recordsof orientationfor suchindividualsor groupsshould
be retained.
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PART 3 Radiological Worker Training

631 Requirements

1. RadiologicalWorkerI trainingshallbe completedpriorto enteringRadiologicalBuffer
Areas,RadioactiveMaterialAreas,andRadiationAreaswithouta qualifiedescort.

2. RadiologicalWorkerII trainingis requinxlfor unescortedentryinto areas as stated in Table
6-1. Additionaltrainingis requiredforspecialjob functionswithradiological
consequences.

3. Workersmay challengeRadiologicalWorkerI orII standardizedcoreknowledge
requirementsby passing a comprehensiveexamination. If unsu_ful in one attempt,the
entirestandardizedcore RadiologicalWorkerI orII trainingshallbe completed.
Challengesdo notapply to the LBL site-specificportions,where programchangesand
operationalexperienceareupdated.

4. Radiological WorkerI trainingis nota prerequisitefor Radiological WorkerH training.

O 5. Radiological WorkerIand RadiologicalWorkerII trainingareself-containedcourses.RadiologicalWorkerII wainingincludesali of the requirementsof Radiological WorkerI
trainingand expandson the topicof hands-onwork with radioactivematerials.
RadiologicalWorkerII trainingpreparestheworkerto dealwith radiologicalwork where
additionalrisksmay be encountered.

632 Radiological Worker I

1. Workerswhosejob assignmentsrequireaccesstoRadiological BufferAreas, Radioactive
MaterialmanagementAreas,andRadiationAreasshah completeDOE standardizedcore
RadiologicalWorkerI wainingand LBL site-specificRadiologicalWorkerItrainingbefore
being permittedto enter_ areaswithouta qualifiedescort.

2. RadiologicalWorkerI trainingshahuse theDOEstandardizextcore coursetraining
materialsand, in addition,shah emphasize LBL site-specific information.

3. RadiologicalWorker I trainingshouldencompass,ata minimum,the following LBL site-
specificpracticalfactors:

a. EnteringandexitingsimulatedRadiologicalBuffer AreasandRadiationAreas,
b. Performance of surveyfor personnelcontamination,as applicable,
c. Verificationof instrumentresponseand sourcecheck,
d. Anticipatedresponsetoalarmsituations.

4. ExpectedtimetocompletethestandardizedcorecourseandLBL site-specificRadiological
WorkerItrainingisapproximately8hours.
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5. Unescortedwot_r access to digh or Very High RadiationAreas is permitteAupon
successfulcompletionof RadiologicalWorkerI trainingand specializedHighRadiation
AreaTraining. SpecializedHigh RadiationAreaTrainingshallbe approvedbyDOE
Headquarters(EH). Thecompletionof thisspecializedtrainingdoes notfulfill Radworker
H requirementsand unes_rted entryinto Contamination,High Contamination,Soft
Contamination,or AirborneRadioactivityAreas is notauthorized.

633 Radiological Worker H

Workerswhose job assignmentsinvolve entryto High and Very High RadiationAreas,
ContaminationAreas,High ContaminationAreas, andAirborneRadioactivity Areasshallcomplete
RadiologicalWorkerII wainingbefore being permittedto enterthese areaswithoutaqualified
escort. Furthermore,workerswho havepotentialcontactwith hotparticlesor use of gloveboxes
with highcontaminationlevels shall completeRadiologicalWorkerII training.

1. RadiologicalWorkerIItrainingshalluse the standardizedcore coursewainingmaterials
and, in addition,shallezaphasizeLBL site-specific information.

2. RadiologicalWorkerIItrainingshallencompassthe following LBL site-specificpractical
factors, asapplicable:

a. Properwearingof protectiveclothingand equipment_
b. EnteringasimulatedRadiologicalBufferArea,ContaminationAm& andHigh

RadiationAreato perform atask,
c. Anticipatedresponsetosimulatedabnormalsituations,
d. Anticipatedresponsetosimulatedalarmsorfaultyradiologicalcontrolequipment,
e. Removingprotectiveclothingandequipmentandsubsequentlyexitingthesimulated

area,
f. Performanceofsurveysforareaandpersonnelcontamination,
g. Verificationofinstrumentresponseandmurcecheck.

3. ExpectedtimetocompletethestandardizedcoreandLBL site-specificRadiologicalWorker
IItrainingisapproximately16hours.

634 Specialized Radiological Worker Training

SpecializedRadiologicalWorkeru'ainingshallbe completedfor nonroutineoperationsor workin
areaswith changingradiologicalconditions. This trainingis in addition to Radiological WorkerII
trainingand is requiredfor personnelplanning,preparing,and performing jobs thathave the
potentialforhighradiologicalconsequences.Suchjobs may involvespe_al containmentdevices,
theuseofmockupsandALARA considerations.
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Table 6-1 Radiological Worker Entry TrainingRequirements

d

_ntryinto_d_ji_,y.__fiveM_t_alAre_ . YES . ¥i_ ._
EntryintoRadiationAreas YES YES
(<100 m_m/hr)
EntryintoHigh or Very High NO** YES
P_sdi_ti_'onAl__as(>100m__m/hr)*

EntryintoContaminationAreasand NO ¥_:S
High Cont_Amin_tionAreas
EntryintoSoftContaminationAreas NO YES
(to vefform work_at di._h,_rbssoft)

YES***
EntryintoAirborne.Radioactivity NO ..
Areas

* Entryrequirementsfurtherrestrictedby Article334.
** Entryrestrictedunless therequirementsof Article632.5 aremet.
*** Requiresrespiratoryprotectionqualification(Article531)
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PART 4 Health and Safety Technician Qualification

641 Requirements

Trainingand qualificationof HealthandSafetyTechniciansand theirimmediatesupervisorsshall
addressroutineoperationsandalso focus onreco_izing and handlingsituationsin both normal
and changingradiologicalconditions. Newly qualif_d techniciansandthose still in trainingshould
be given the opportunityto workwith qualified,experiencedtechniciansto foster development.

642 Healthand Safety Technicians

1. Healthand SafetyTechnicianqualificationconsistsof the standardizedcore coursewaining
material on-the-jobtrainingperthe _cation Standards,and passing both a final
comprehensivewrittenexaminationandfinal OralExaminationBoard.

2. Healthand Safety Techniciantrainingshalluse the standardizedcore coursetraining
materialsand in additionshouldemphasizeLBLsite-specific information.

3. Healthand SafetyTechniciancandidateswho haveprerequisiteknowledge,such as college
credit,operationalexperience,or relatedqualifications,may satisfyindividualsections of
the standardizedcore coursetrainingrequirementsbypassing comprehensivechallenge
examinations.

4. Entry-levelprerequisitesshallbe establishedto ensurethat Healthand Safety Technidans
meet standardsfor physicalconditionandeducation. At a minimum,these standards
should include the following:

a. High school educationor equivalency,
b. Fundamentalsof mathematics,physics, chemistry,and science,
c. Systems and fundamentalsof process,operations,and maintenance,
d. Readingand comprehensionlevel sufficientto fotlow procedures,write permits,

preparesurveymaps, writereports, and prepareshipping and transferpermits,
e. Ability to workin a supportrole,includingcommunicatingverbal insu'uctionsto

others,
f. Physicalrequirementsto handle PersonalProtectiveEquipment,otherequipment

and assist others in work locations, commensuratewith assignment.

5. Healthand Safety Techniciansareencouragedto pursueregistrationby the National
Registryof RadiationProtectionTechnologists(NRRFI3.

6. LBL shall give credittowardcompletionof standardizedcore trainingrequirementsfor
NRRFF registration.

7. LBL will give credittowardcompletionof standardizedcore trainingrequirementsfor an
accreditedAA or BA/BS in radiologicaltechnologyor science.
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643 Continuing Training

1. Followings_ completionof standardizeAcorecourserequirementsincluding
practicaltraining,the HealthandSafetyTechnicianshallpassboth a comprehensivewritten
examinationandan OralExaminationBoardfor finalqualification.

2. FollowingOralExaminationBoardqualification,theHealthand Safety Technicianshould
begina 2-yearcycle of continuingtrainingrequiredfor requalification.Every
req_on requirescompletionof practicaltraining,acomprehensivewritten
examination,and a final Oral ExaminationBoard.

3. Continuingtrainingshould providecontinuedimprovementin the knowledgeand skills of
theHeath and Safety Technician.

4. Continuingtrainingshould includeLBLsite-specificandDOE-widechangesin
requirementsand updatesof lessons learnedfromoperatingexperienceand industry
events.

5. Continuingtrainingshallincludewrittenexaminations,as applicable,demonstrationsof
proficiencycontrolledby qualificationstandardsandwrittenandoralexaminationsto
preparefor the comprehensivebiennialrequalification.

6. Infrequendyperformedtasks,such as those for emergencyresponse,may requireannual
training. Othertasksmay requireretrainingpriorto initiationof a task.

7. Personnelwho maintainqualificationsasa Healthand SafetyTechniciansatisfy the
requirementsof RadiologicalWorkerIITraining.

644 Health and Safety Technician Supervisors

1. Health and SafetyTechnicianSu_ shall have qualif_xias Healthand Safety
Techniciansandshc,,_dparticipatein the continuingradiologicaltrainingprograms.

2. Health andSafetyl_hnician Supervisorsshouldhave supervisoryandleadership
capabilitiesto directthe workof technicians;effectively interactwithcrafts,line
supervisors,professionalstaffand othermanagers;and be able to respondand directothers
in emergencyandabnormalsituations.

3. Health andSafety Technician Supervisorsshall be requalifiedevery 2 yearsthrough
comprehensiveOralExaminationBoardsin accordancewith Article615.

4. OralExaminationBoardsshould focuson theability to analyze situationsand supervise
subordinates.The Health andSafetyTechnician Supervisor'sdepth of knowledge should
e_ thatexpectedof a Healthand SafetyTechnician.

6-13



LBLRADIOLOGICALCONTROLMANUAL Rev. O January1993

TrainingandQualification Chapter6

645 Subcontracted Health and Safety Technicians

1. Subconuacte,dHealthandSafetyTechniciansshouldhavethe same knowledgeand
qualific_ons requiredof facilitytechnkiansperformingthe same duties. At a minimum,
thetrainingandqtutlificafionprogramshouldincludethe following:

a. Review of restunesto identifytechnicianswithexperiencein jobs similarto those
for whichtheywill be employed,

b. Writtenexaminationandoralevaluationto verifyappropriateknowledgelevel,
c. Identificationof thedutiestechnicianswill be authorizedto perform,
d. Trainingin facih'typroceduresandequipmentassociatedwiththe authorizedduties,
e. Trainingon recentoperatingexperience,
f. Observationof on-the-jobperformancesby theHealthand SafetyTechnician

Supervisor.

2. Subcontractedtechnicianswho workatthefacility forextendedtime periods(morethan6
months)shouldreceivecontinuingtrainingcommensuratewith their assignedduties. This
shouldincludes_ul completionof an oralexamination.
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PART $ Other Radiological Training

651 Management Training

Line Managerswho manage,supervise,or provideoversightof RadiologicalControlPrograms
shall be trainedin the principlesof thisManual. Such trainingshouldbe based onDOE
standardizedcorecoursetrainingmaterialssupplementedby LBLsite-specificproceduresandbe
completedby new personnelpriorto formallyassumingline supervisionandmanagement
responsibilities. Incumbentsshouldparticipatein continuingtraining. The continuingtraining
shouldemphasizeself-_ent andexternalevaluationsincludingperformance indicators,root
causes,andlessons lean_ basedon operationalexperience.

652 Technical Support Personnel

Appropriatetechnicalsupportpersonnel(engineers,schedulers,procedurewriters)shouldbe
trainedin theprinciplesof ALARA, basicALARAtechniquesanddose reductiontechniques.
They shouldalso participatein selectedportionsof job-specificand specializedtraining,
particularlyin situationsusingmock-ups.

653 Planners

Plannerswho develop detailedworkplansinvolving orassociatedwithradioactivityor radioactive
materialsshouldhave RadiologicalWorkertrainingto the level requiredby theworkers usingthe
work plans.

654 Radiological Control Personnel

1. RadiologicalControltechnicalstaffand managementshouldhave:

a. A combinationof educationand experiencecommensuratewith theirjob
responsibilities,

b. Continuingtrainingbasedon an assessmentof job responsibilitiesto maintainand
enhanceproficiency

c. Continuingtrainingto remaincognizantof changesto the faciliW.,operating
experience,procedures,regulations, and quality assurancereqmrements.

2. Radiologicalsupportpersonnelinclude butarenot limitedto:

a. Dosimetrytechnicians,instnxmenttechnicians,medicalpersonnel,records,clerks,
whole body countertechnicians,and laboratorypersonnel.
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3. Radiologicalsupportpersonnelshouldhave:

a. Trainingon standardiz_core coursetopicsfrom RadiologicalWorkerI and II and
Healthand SafetyTechniciantrainingand additionaljob-specific topics, as
applicable,

b. Trainingappropriateto thetasksto be performed,
c. Continuingtrainingto providecontinuedimprovementin knowledgeandskills.

4. Radiologicalsupportpersonnelwho areresponsiblefor implementingthe site ALARA
programshallreceive ALARAtraining.

5. Certificationandinvolvementwithprofessionalindustryorganizationsshouldbe
encouraged.

655 Radiographers and Radiation Generating Device Operators

Radiographersshall havetrainingin accordancewith 10CFR 34.31. RadiationGeneratingDevice
Operatorsshouldhave trainingcomparableto thatrequiredby 10 CFR 34.31. This will be
RadiationWorkerI Trainingfor X-Ray Users.

656 Emergency Response Personnel

Provisionsshallbe in place to accommodaterapidsite and radiologicalareaaccess by on-site and
off-site emergencyworkerssuch as fire fighters,medical personnel,andsecuritypersonneL

1. Emergencyresponsepersonnel,from bor1,on-siteandoff-site, may be requiredto work in
radiologicalareas.

2. Emergencyresponsepersonnelshould receivespecialradiologicalworkertraining
commensuratewith thesituationsthey arelikely to encounter.

3. Suchtrainingshould be basedon the Radiological Workerstandardizedcore courseand
LBLsite-specific trainingmaterials.

4. If such workers arenot trained,trainedescorts shouldbe assigned.

5. Trainingshould makeit clearthatlifesavinghas priorityoverradiologicalcontrols.

6. Recordsof this trainingshouldbe maintained.
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657 Training for Tour Groups and Visiting Dignitaries, Scientists, and
Specialists

1. Sites shouldestablishradiologicalcontrol trainingfor tourgroupsandvisiting dignitaries,
scientists,andspecialistscommensuratewiththe areasthey areto enter.

2. Orientationand :heuseof trainedescortsprovidean alternativeto trainingwith the
concurrenceof the RadiologicalControlManager.

3. Such trainingshoed be basedon _e RadiologicalWorkerstandardizedcore courseand
LBLsite-swxific trainingmaterials.

4. If visitingscientists orspeci_Jistsareto dohands-onradiologicalwork,consideration
shouldbe given to providingfun RadiologicalWorkerI or IItraining. In anyevent,
trainingshould be commensuratewith thework to be perfor_Aed.If limitedtrainingis
providedfor limitedtasks,methods shouldbe established to limitthe approvedwork and
makeotherstaffmemt,ers awareof the limitation,such as postinga signed-off training
card.

5. Recordsof this trainingshouldbe maintained.

O
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PART 6 Training For Special Applications

661 Transuranic Facilities

Thefollowing topicsshouldbe consideredin additiontostandardizedcore trainingrequirementsat
u'an_mc facilities:

Propertiesof transuranics,
Specialradiologicalsurveysandtec|miques,
Externalexposurecontrol (neutrons),
Internalexposure control,
Comainmentandglovebox operationsandproc_ures,
Specialinsmnnentsandmeasurementtechniques,
Personnelprotection,
Inventorycontrolandac,countability,
Criticalitysafety,
Biological effects.

662 Uranium Facilities

The following topicsshouldbe consideredin additionto standardizedcore training requirements at Q
uramumfacilities:

Propeni_ of uranium,
Specialradiologicalsurveysand techniques,
Externalexposure control,
Toxicological propertiesand behaviorof uranium,
Releaseof uranium-contaminatedmaterials,
Insm_nentsand measurementtechniques,
Personnelprotection,
InventorycontrolandaccouncLbility,
Criticalitysafety,
Biological effects.

663 Tritium Facilities

The following topicsshouldbeconsideredinadditionto standardizedcore trainingrequirementsat
tritiumfacilities:

Propertiesof Iritium,
Sourcesof tritium,
Exposurepathwaysand forms of tritium,
Exposurecontrols,
Tritiumcontainment,
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Special instrumentsandmeasurementtechniques,
Personnelprotection,
Inventorycontrolandaccountability,
Airborretritiummeasurement,
Airbornetritiumcontrols,
Effluentrecoverysystems,
Tritiumreleases,
Bioassay program,
Biologicaleffects.

664 Accelerator Facilities

The following topicsshouldbe consideredin additionto standardizedcore trainingrequirementsat
acceleratorfacilities:

Activationproducts,
Specialradiologicalsurveysandtechniques,
Componentsource terms,
Interlockandwarningdevices andsystems,
A_ to beamandbeamcontainment,

Specialinsmanentsandmeasurementtechniques,Biologicaleffects.

: 6-19



LBL RADIOI£KilCAL CONTROL MANUAL Rev. 0 January1993

TrainingandQualification Chapter6 0
PART 7 Summary of Responsibilities

671 Senior Site Executive

672 Line Management

673 Radiological Control Manager

• Concurin site-generatedradiologicaltrainingmaterial. (612.5)

• Verifytheeffectiveness of radiologicalcontrolWoJning. (613.6)

• Concurwith alternatewo.iningmethods or escorts. (613.9, 657.2)

• Designate membersandChairof Oral ExaminationBoard. (615.2)

674 ALARA Committee

67S Workers _P

676 Support Organizations
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PART 1 Requirements

711 Purpose

ThischaptercontainsrequirementsforpreparingandretainingradiologicalIyrelatedrecordswhich
arepartoftheLBL RadiologicalRecordsProgram(LBLRRP).Radiologicalcontrolrecords
whichareneededtodemonstratetheeffectivenessoftheoverallprogramareapartofthe
LBLRRP. Theworkforceandmanagementarerequiredtouserecordstodocumentradiological
safetyaffordedtopersonnelonsite.Recordsofradiologicalprogramsmayberequiredtosupport
workerhealthstudiesandfuturedisputesorclaims.Therefore,theserecordsshouldbehigh
quality,readilyretrievableandmanagedfortheprescribedretentionperiod.Relatedrecords
shouldbecross-referencedtoaidretrievability.Recordsshouldbehandledsuchthatpersonal
privacyisprow.eted.

712 Records Management Program

1. The LBLRRP shall be operatedto ensurethatauditablerecordsand reports are controlled
throughthe stages of creation,distribution,use, arrangement,storage,retrieval,media
conversion(if applicable), and disposition. Thisrecordsmanagementprogramshould

include thefollowing:
a. RadiologicalPolicyStatements,
b. RadiologicalControlProcedures,
c. IndividualRadiologicalDoses,
d. Internaland ExternalDosimetryPoliciesandProcedures(includingBases

Documents),
e. PersonnelTraining(courserecordsand individualrecords)
f. ALARARecords,
g. RadiologicalInsmnnentationTest, RepairandCalibrationRecords,
h. Radiological Surveys,
i. AreaMonitoringDosimetryResults,
j. Radiological WorkPermits,
k. Radiological PerformanceIndicatorsandAssessments,
1 Radiological Safety Analysis andEvaluationReports,
m QualityAssuranceRecords,
n. Radiological Incident and OccurrenceReports(andCritiqueReports,if applicable),
o. Accountabilityrecordsfor sealedsources,
p. Recordsforreleaseofmaterialtocontrolledareas,
q. Reportsoflossofradioactivematerial.

2. Whereradiologicalservices(forexample, dosimetryand laboratoryanalysis)are
purchased, the contractualagreementregardingrecordsresponsibilityduringperformance
of the service should clearlyshow that recordsof results shallresidein the custodyof
LBL,the originatingcontractorganization. Additionally,copies of the proceduresused by

theservices contractorshouldbe includedintheLBLRRP.
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3. TheLBIJtRP shallmeetDOE 1324.2Arequirementsfor implementation,records
inventory,dispositionschedules,andprovisionsfor the transferof records.

4. Theconductof theLBLRRPshall meet thePrivacyAct of 1974 requirementsto protectthe
privacyof individualrecords.

713 Reeordkeeping Standards

1. Radiologicalcontrolrecordsshallbe accurateandlegible. Therecordsshouldincludethe
following:

a. Identificationof the facility,specific location,functionand process,
b. Signatureor other identifyingcode of the prepareranddate,
c. Legibleentriesin blackink,
d. Correctionsidentifiedby a single line-out,initialedanddated,
e. Supervisorysignatureto demonstratereview and ensure proper completion of

forms.

2. The RadiologicalControlOrganizationshouldmaintaina file of names,signatures,and
initialsfor futureidentificationof thepersonwho signedor initialeda record.

3. Radiologicalcontrolrecordsshouldnot includerecords:

a. thatwerecorrectedusing opaquesubstances,
b. containingshorthandor othernonstandardterms.

4. Similarproceduralstandardsshouldbe establisl_ for computerizedrecords.
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PART 2 Employee Records

721 Employment History

Recordsdetailinganemployee'spreemploymentandemploymentoccupationalradiationexposure
historyshallbe maintained.Wherepractical,theassociationbetween the radiationdose andjob
functionshouldbe preservedfor trendanalyses and futureworkerhealthstudies. The following
informationshould be maintained:

1. Previousworkhistorydetailingradiologicalworkassignments,to the extentpractical,and
yearlydoses at otherDOEand non-DOEfacilities. The LBL RadiationWorkerFormshall
be used to identify thisinformation.

2. NuclearRegulatoryCommissionForm4 or equivalentthat documentsprevious
occupationalradiationdoses.

3. Ongoing work historydocumentingworkassignmentsandradiationdoses; thefacility and
occupationalcodes definedin DOE 5484.1 shouldbe used for this process.

4. LBL standardizedformsto documentpreviousand ongoingradiationdoses.

722 Personnel Radiological Records

1. OccupationalRadiationDose Recordsshallbe maintainedfor all contractor,subcontractor,
andFederal employeeswho arepartof the personneldosimetryprogramatLBL.

2. OccupationalRadiationDose Recordsshallcontaininformationsufficientto identifyeach
person,includingsocial securityor employeenumber. Forforeign nationals, the passport
numbersor a suitablealternateshall be used.

3. Routineandspecialrecordsrelatedto radiationdosesshall be retained for each person
monitored. Thisshallinclude recordsof zero dose. Procedmes, dataand supporting
informationasdefined in Chapter5 andappropriateIG'sandordersneededto reconfirma
person'sdose at a laterdate should be maintained.

4. External doserecordsshouldinclude thefollowing:

a. Extremity,skin, eye, andwhole body dose resultsmeasuredwith personnel
dosimeters,includingali multiple dosimeterbadgingresults,

b. Evaluationsand dosereconstructionresultingfrom anomalous dose resultssuch as
unexpectedhigh orlow doses,

c. Dose reconstng:tionfrom a lost or damageddosimeter, orfor unbadgedworkers
(as appropriate),

d. Evaluationsof nonuniformradiationdoses.
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5. Internaldoserecordsshouldincludethefollowing:

a. Invivomeasurementsresultsincludingwholebody,wound,andlungcounting,
andche_wallthicknessmeasurements(whereapplicable),

b. Urine, fecal, and _en analysis,
c. Dose assessment,as n_quiw_,
d. Referenceto any decorporationtherapythatwas performed.

6. Counselingof personsaboutradiologicalconcernsshould he documentedand this
documentationretained. It is desirablethatthe counseledpersonsign the documentationto
acknowledgeparticipation.

7. Recordsof authorizationto exceedAdministrativeControlLevels shallbe retainedusing
the LBL Authorizationto IncreaseDose EquivalentLimitForm.

723 Other Personnel Radiological Records

1. Thecompleterecordsof radiologicalincidents and occurrencesinvolving personneldose
shall be retained.

2. Recordsof employeeradiologicalsafetyconcernsthathavebeenformallyinvestigatedand
documentedshould be maintained.

724 Medical Records

1. Preemploymentmedicalrecords,if available,and reportsof periodicmedicalexaminations
should be maintained.

2. Physical examinationreportsand fit testing results for respiratoruse should be maintained
for respiratorusers.

3. Medicalevaluationsand treatment performed in supportof the radiologicalprogramshould
be documented.

4. Maintenanceof recordsof nonoccupationalradiationdoses, such as therapeuticor large
amounts of diagnosticradiationdoses for medical purposes,is encouraged. Where
practical,maintenanceof recordsof preemploymentnonoccupationalradiationdoses is
encouraged.

725 Radiological Training and Qualification Records

I. Recordsoftrainingandqualificationinradiologicalcontrolshallbemaintainedinthe
LBLRRP or cross-referencedto wherethey arepermanendymaintainedto demonstratethat
a personreceivedappropriateinformationto perform the workassignmentin a safe
manner.Qualificationstandardrecordsshall be retainedfor on-the-jobandpracticalfactor
trainingas weil as for formalclassroomtraining.
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2. Formalrecordsof wainingandqualificationshallbe_y availableto first-line
supervisionandmanagementof involved personnelto aidin makingworkassignments.

3. Personnelwainingrecordsshallbe controlledand retainedin theLBLRRP. At a minimum,
these recordsshallinclude:

a. Coursetitle,
b. Attendancesheetswith instructor'sname,
c. Employee'sname,identificationnumber,and signature,
d. Date of waining,
e. Identificationof the examinationor evaluationform,includingsufficientdatato

identifywhich testeach personcompleted,
f. Verificationdocumentof recordconfLrmingsatisfactionof the trainingrecl.uirement,
g. Documentationrelatedto exceptionsfor training requirementsand extensionsof

qualification,
h. Quizzes, tests,responses,and acknowledgmentsof waining,with the dateand

signatureofthepersontrained,
i. Special instructionsto females, theirsupervisors,and coworkersconcerning

prenatalradiationdose, acknowledgedby the worker'ssignature.

4. Recordsshall be retainedfor the following typesof training:

a. Generalemployee radiologicaltraining,
b. Radiologicalworkerwaining,
c. Periodicretraining,
d. Respiratoryprotectiontraining,
e. Trainingofradiologicalcontrolpersonnel,
f. Instructortraining,
g. Qualificationsfor spec_l tests oro_'rations,
h. Orientationand trainingfor visitors,
i. Trainingof emergencyresponsepersonnel.

5. The followinginstructionalmaterialsshall be maintainedin the LBLRRPhistoricalrecords:

a. Coursename, with revision, and approvaldate,
b. Instructor'smanuals, course content,or lesson planscontainingtopicaloutlines,
c. Video and audioinstructionalmaterials,includingthe datesand lessons for which

they wereused,
d. Handoutsor othermaterialsretainedwiththemastercopy of the course,
e. Job-specifictrainingdocuments,such as instrumentuse, radiologicalprocedures,

RadiologicalWork Permitspecialtrainingrequirements,pre-jobbriefingsand
mock-uptraining.

6. Doonnentationof trainingand qualificationreceivedatanotherDOE locationneed notbe
duplicated. Suchrecordsshouldbe providedto the person'shomeoffice for retention.
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PART 3 Visitors

731 Record Requirements

Forvisitorsenteringanareawhereradiationmonitoringis required,the following recordsshall be
maintained:

1. Documentationof completionof RadiologicalOrientation.

2. Radiationdose records,includingzero dose.

732 Reports

Ali non-zeroradiationdoses shall be reportedwithin30 days of the dose determination,butno
laterthan90 days aftertheend of the visit, toeach visitorwho receiveda dose. lt is desirablethat
ali visitorswho receivezero dosealso be provideda report.Zerodose reportsshallbe providedto
those visitors who requesta report.
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PART 4 Radiological Control Procedures

741 Polities, Procedures and Radiological Work Permits

Records of the RadiologicalControlProgramshouldconsist of policy statements,proc_ures,
RadiologicalWork Permits,andsupportingdata. The recordsshouldbe maintainedin a
chronologicalsequencethatwill allowcorrelationwiththecorrespondingsupportinformation.
Forexample,prvc_ures for performing radiation surveys should be identifiablewiththe survey
results. RadiologicalWorkPermitsshould be retainedas partof the LBLRRPRecordsorcross-
referencedto wbem they arepenna_nfly maintained.

742 ALARA Records

Recordsof As-Low-As-Reasonably-Achievable(ALARA)plansandgoals shallbe maintainedas
partof thehistoricalrecordsin theLBLRRPto demonstratethe adequacyof the ALARA program.

recordsshould includethe minutesof _ committeesand othercommitteeswhere
radiologicalsafety issues areformallydiscus.q_.

743 Quality Assurance Records

Recordsof quality assurancereviewsandauditsdevelopedfor RadiologicalControlfunctionsshall
be retainedto ensurethatsufficientrecordsarespecified,prepared,reviewed,approved,and
maintainedto accuratelyreflectcompletedwork. DOE 5700.643providesadditionalinformation
regardingqualityassurancerecords.

7-9



_L RADIOLOGICALCONTROLMANUAL ReV.0 January"i993

RadiologicalRecords Chapter7

PART S Radiological Surveys

7S 1 Requirements

RadiologicalControlPrograms".includethe performanceof radiation,airborr_radioactivity,and
determmecontaminationsurveysto existingconditionsin a given location. Mapswith sufficient

detailto permitidentificationof originalsurveyandsamplinglocationsshouldbe maintained.
Recordsshould containsufficientdetail to be meaningfuleven aftertheoriginatoris no longer
available. These recordsshall be cross-referencedin the LBLRRPas to where they are
permanentlystored. Radiologicalsurveysshould be recordedon appropriatestandardforms and
includethe followingcommon elements:

1. Date, time andpurposeof the survey.

2. Generalandspecific location of the survey.

3. Name and signatureof the surveyorand analyst.

4. Pertinentinformationneededto interpretthe surveyresults.

5. Referenceto a specific RadiologicalWorkPermitif the surveyis performedto supportthe
permit.

752 Radiation Surveys

In additionto the elementsprovidedin Article751, recordsof radiationsurveysshall include,at a
minimum,thefollowing information:

1. Insmunentmodel and serialnumber.

2. Results of themeasurementsof areadose ra_s.

753 Airborne Radioactivity

In additionto the elementsprovidedin Article751, recordsof airborneradioactivityshall include,
ata minimum, the following information:

1. Modeland serialnumberof thesamplerandlaboratorycountinginsm_nent;locationsof
fixed samplersmay be usedas identifierswhere model andserial numbersarenot
available.

2. Air concentrationsin generalairborneareasand breathingzones.

3. Supportingparameters,includingcollection efficiency, flow rate,durationof sampling,
correctionfactors,and filtermedium.
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754 Contamination Surveys

In additionto the elementsrequiredby Article751, recordsof contaminationsurveysshallinclude,
at a minimum,thefollowing information:

1. Modelandserialnumberof instrumentsused includingcountingequipmenL

2. Contaminationlevels (usingappropriateunits)and appropriatesupportingparameters
includingcounting efficiency, countingtime,correctionfactors,typeof radiations,and
whetherthe contaminationwas fixed orremovable.

3. Locationof areasfoundto containhotparticlesorhighconcentrationsof localized
contaminationin excess of establishedactionlevels.

4. Follow-up surveyresultstor decontaminationprocesses cross-referencedto the original
survey.
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PART 6 Instrument and Calibration Records

761 Calibration and Operational Cheeks

1. Calibrationfor fixed, portable,and laboratoryradiation measuringequipmentshall be
maintainedand includefrequencies,method,dates,personnel,training,and traceabilityof
calibrationsotm:eato NationalInstituteof Science andTechnology or otheracceptable
standards.

2. Calibrationrecordsshouldbe maintainedfor thefollowing equipment:

a. Portablesurveyinsmmaents,
b. Bioassaymeacsurementequipment,
c. Laboratory,counting roomand fixe_ radiationmeasuringequipment,
d. Processandeffluent monitors and samplingequipment,
e. Radiationareamonitors,
f. Personnelcontaminationmonitors,
g. Pocketand electronicdosimeters,
h. Air samplingequipment,
i. Tool and wastemonitoringequipment,

j. Protectiveclothingandequipmentmonitors. /

3. Maintenancehistories,includingthe natureof anydefects andcorrectiveactiom taken,and
calibrationresults(bothasfoundand asreturned)foreach instrumentshouldbe created
and retained.

762 Special Calibration Records

Records of additional testsand checks of instrumentationused in conjunctionwith a
suspected overexposure,questionable indication,orunusual occurrenceshould be retained.
In addition,_ of specialinstnunentcalibrationsandmodificationsmadein
accordancewith Article562.6 shouldbe retained.
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PART 7 Records Management

771 Media

A combinationof mediamay be usedforthe LBL RadiologicalRecordsProgram. Forrecordsthat
have long-termretentionrequirementsandarestoredon mediasubjectto degradationor
obsolescence, the recordsprogramshall includeprovisionsfor conversion to a more stablemedia.
Ali recordsshallbe storedin a mannerthatensures their integrity, retrievability,and security.

772 Microfilm

Recordsmaybe microfilmedprovidedtheresultingfilm copy is capableof producinga clear,
legible copy afterstorage forthe specifiedperiod. Thefollowing controlsshall be administered:

1. Verification that theresultantcopy is legible.

2. Confirmationthatprintedsides arecopied.

3. Periodicquality auditsof thefinalfilmed copy.

773 Computerization of Records

1. Recordsmay be transferredto magneticstoragemediaprovidedcertainprecautionsare
taken to ensurethat the informationis maintainedin a retrievableconfiguration.

2. Controlsfor the use and handlingof magneticstoragemediashouldinclude the following:

a. A masterindex of documentsonthe magneticstorage media,
b. A programto ensureback-upand retrievabilityof information,
c. Qualitycontrolduringdataentryandanalysis,
d. An index identifyingsoftwareapplicationsusedin conjunctionwith the data,
e. Softwarevalidationandverification,
f. Periodicqualityauditsof software,
g. Preventionof unauthorizedmanipulationof data,
h. Assurancethatpreviouslystoredinformationis retrievableand usableaftersystem

modifications.

3. lt shallbe permissibleto use opticaldisks to archiverecordsif the systemusing optical
disks satisfies the following:

a. A reliablesystemto preventoverwritingorerasureof records,
b. Softwareand usercontrolsconsistentwith Article 773.3,
c. Manufacturerrecommendationsrelating to softwarecontrol,disk life expectancy,

environmentalstorageconditionsandmaintenanceincorporatedinto policies and
procedures,

d. Qualitycontrolson thecopyingandimaging processesconsistent with Article772.
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774 Retention

1. The retentionof LBLRRPRecordsshallbe basedonthe requirementsstatedin DOE
1324.2A and DOE 5480.11.

2. Once a recordhas been created,reviewed,andsignedby appropriatesupervision,the
recordshouldbe consideredcompleteandshallnot be modified. Subsequenterrors
identifiedin a completedrecordshouldbe correctedby creatinga supplementalrecordthat
includestraceabilityforthe correction.

77S Physical Protection of Records

I. Methodsfor protectingLBLRRPshouldincludevaults, file roomswith fixed fire
suppression,fireratedcabinets,duplicatestorage,or combinationsof these.

2. Inidenfif_g storage arrangements,physicaldamagethatcouldbe causedbytemperature
extremes,moisture,infestation,electromagneticfields, excessive light, stacking,theft,and

vandalism should be addressed.

3. Recordsshould, as a minimum,be pmtecte,d from: Q

a. Exposureto rue, equivalentto anUnderwritersLaboratories,Inc. 1.5-hour,or
greater,fireresistancerating,

b. Exposureto waterdamagecausedby a 100-yearflood,
c. Exposureto windstormvelocities of 100-yearrecurrence.
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PART 8 Radiological Reporting

781 Reports to Individuals

Personnelwho aremonitoredby thepersonneldosimetryprogramshall be providedanannual
reportof theirdose. This req.tfirementshall not apply to visitorscoveredby Article732. Upon
request,a personshould receive acurrentradiationdose record. Terminatingemployees shallbe
provideda report,within90 daysof the lastday of employment,thatsummanz_ radiationdose
forthe totalperiodof employmentatthereportingfacility.

782 Annual Radiation Report

The reportingrequirementsin DOE5484.1 shallbe followed for the "AnnualRadiationDose
Summary".This reportshallincludeinternaland externalradiationdose results formonitored
DOEand DOE contractoremployees,and for monitoredvisitors(if theirrecordsaremaintainedat
LBL).

O
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0
PART 9 Summary of Responsibilities

791 Senior Site Executive

792 Line Management

Documentradiologicalsafetymeasuresused to protectpersonneL

793 Radiological Control Manager

Maintaina radiologicalrecordsmanagementprogram.

794 ALARA Committee

795 Workers

Completeali requiredrecordsasprescribed, dlh

Reportali off-site visits wheredosimetersarewornto LBLPersonalDosimetryOffice.

796 Support Organizations

Evaluateradiologicalexposuresand documentresultsin the LBLRadiologicalRecordsProgram
System. (Externaland internaldosimetry,WBC, etc.)
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GLOSSARY

abnormal situation: Unplannedevent orconditionthatadverselyaffects, potentiallyaffects or
indicatesdegradationin the safety,security,environmentalor heath protectionperformanceor
operationof a facility.

activation: Processof producinga radioactive materialby bombardmentwith neutrons,protons
or othernuclearparticles.

Administrative Control Level: Level of radiation exposureestablished -wellbelow regulatory
limits by managementto helpreduceindividualandcollective radiationdose.

airborne radioactivity: Radioactivematerialin any chemical or physical form thatis presentin
ambientair,abovenaturalbackground.

Airborne Radioactivity Area: Area where the measured concenwation of airborne
radioactivity,above naturalbackground,exceedseither:.(1) 10 percentof the DerivedAir
Concentration(DAC) averaged over8 hoursor (2) a peakconcentrationof I DAC. DAC values
arecontaix_ in Attachment1 of DOE5480.11.

Annual Limit on Intake (ALI): The quantityof a single radionuclidewhich, if inhaled or
ingestedin 1 year,would irradiatea person,representedby referenceman (ICRPPublication23),
to the limitingvalue for control of occupationalexposure.

As Low As Reasonably Achievable (ALARA): An approachto radiological control to
manageand controlexposures(individualandcollective) to the workforce andto the general
publicatlevels as low as is reasonable,takinginto account social, technical,economic, practical,
and publicpolicy considerations. As usedin thisManual,ALARAis nota dose limit but a process
that has theobjectiveof attainingdoses as far below the applicablecontrollinglimitsas is
reasonablyachievable.

ALARA Committee: Multidisciplinedforumthat reviews and advises managementon
improvingprog_ towardminimizingradiationexposure andradiological releases.

assessment: Evaluation or appraisalof a process, programor activityto estimate its
acceptability.

background radiation: Radiationfromcosmic sources;naturallyoccurringradioactive
materials,includingradon (exceptas a decayproductof sourceor specialnuclearmaterial);and
globalfalloutas it exists inthe environmentfromthe testingof nuclearexplosive devices.
"Backgroundradiation"doesnot includeradiationfromsource,byproductor special nuclear
materials.

becquerel (Bcl): The InternationalSystem (SI) unit for activity of radioactive material. One
becquerelis thatquantity of radioactivematerialin whichone atom _ transformedpersecondor
undergoes one disintegrationper second.
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bioassay: Measurementof radioactivematerialdepositedwithinorexcreted fromthe body. This
processincludeswhole body andorgancountingas well as urine,fecal andotherspecimen
analysis.

company-issued clothing: Clothingprovided by the company, such as workcoveralls and
shoes. Forradiologicalcontrolpurposes,company-issuedclothingshall be consideredthe same
as personalclothing.

containment device: Barriersuch as a glovebag, glovebox or tent for inhibitingthe release of
radioactivematerialfroma specificlocation.

contractor senior site executive: The person at a DOE contractor-operatedfacility or site
who has final on-sitecorporateauthorityand is oftencalled President,GeneralManager,Site
Manageror Director.

critical mass: The smallestmass of fissionablematerial that will supporta self-sustainingchain
reactionunder specifiedconditions.

Contamination Area: Area where contaminationlevels aregreaterthan the values specified in
Chapter2, Table2-2, butless thanor equalto 100 timesthose levels.

Contamination Reduction Corridor: A defined pathway though a h_ous waste site
ContaminationReductionZonewheredecontaminationoccurs.

contamination survey: Use of swipes or directinsmmlentsurveys to identify and quantify
radioactive materialon personnel,onequipmentor in areas.

continuing training: Trainingscheduled over a specifiedtime such as over a two-yearperiod
for the purposeof maintainingand improvingtechnicalknowledge and skills.

continuous air monitor (CAM): Instrumentthat continuously samples and measures the
levels of airborneradioactivematerialson a "real-time"basis and hasalarmcapabilitiesat preset
levels.

Controlled Area: Any areato which access is controlledin orderto protectpersonnelfrom
exposureto radiationand radioactive materials.

¢mmseling: Advice, informationexchange andguidanceprovidedto employees on
radiologically relatedtopics, such as doseperspectives;potential healtheffects fromradiation
exposure;skincontaminations;contaminatedwounds;internallydepositedradioactivity;

__y; _d radiationexposure. This adviceand guidanceis normallyprovidedbyowteogeaote,seniorprofessionalsfrom the RadiologicalControlOrganizationand other
organizations,such asMedical, as appropriate.

critique: Meetingsof personnelinvolved in or knowledgeable aboutanevent (eithera success or
an abnormalevent) to documenta chronologicallistingof the facts.

declared pregnant worker: A woman who has voluntarilyinformed her employer, in writing,
of herpregnancyand the estimateddateof conception.
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decontamination. Processof removingradioactivecontaminationand materialsfrom personnel,
equipmentor areas.

deep dose: The doseequivalentfrom externalradiationdeterminedat a tissue depthof 1 cm.

Derived Air Concentration (DAC): The concentrationof a radionuclidein air that, if
breathedoverthe periodof a worky'ar, would resulti,1the ALI for thatradionuclidebeing
reached. The DAC is obtainedby dividingthe ALIby the volume of airbreathedby anaverage
workerduringa workingyear(2400 m_).

disintegration per minute (dpm): The rateof emission by radioactive material as determined
by correctingthe countsperminuteobservedby an appropriatedetectorfor background,
efficiency, andgeometricfactorsassociatedwith theinstrumentation.

DOEL_: Departmentof EnergyLaboratoryAccreditationProgramfor personneldosimetry
underDOE 5480.15.

dose: The amount of energydepositedin bodytissue dueto radiationexposure. Various
technicalterms, such as doseequivalent,effective dose equivalentand collective dose, areused to
evaluatethe amountof radiationan exposedworkerreceives. These termsareused to describethe
differinginteractionsof radiationwith tissueaswell as to assist in the managementof personnel
exposureto radiation.

Some types of radiation,such as neutronand alpha,deposittheir energymore
densely in affectedtissuethangammaradiationand therebycausing moredamage
to tissue. The term dose equivalent, measuredin units of rem, is used to take
into account thisdifferencei_-_tissue damage. Therefore I rem from gamma
radiationcauses damageequivalent to I remfrom alpharadiation. However, it
takesone-twentiethas muchenergyfrom alpharadiation,as comparedwith gamma
radiation, to produce this 1 rem dose equivalent.

The term collective dose, measuredin person-rem,is calculated by summing the dose to
each person in the groupof interest. Forexample, if 12 workerseach have 1 rem,then the
collective dose is 12 person-rem.

Technicaldefinitionsfordose termsnecessaryfor variousexposurecalculations and
recordkeepingpurposesinclude the following:

absorbed dose (D): Energyimpartedto matterby ionizing radiationper
unitmass of irradiatedmaterialat the.placeof interestin thatmaterial.The
unitsof absorbeddose arethe radand the gray (Gy).

dose equivalent (HT): The productof the absorbeddose in tissue,
qualityfactor,and ali othernecessarymodifying factors at thelocationof
interest. The unitsof dose equivalentarethe rem and sievert(Sv).

_1-.3



LBLRADIOLDGICALCONTROLMANUAL Pev. 0 January1993

Glossary

effective dose equivalent (HE): The sum of the products of the dose
equivalentto the organortissue (HT) and theweightingfactors(WT)
applicableto each of the body organs ortissues thatareirradiated
(HE = ZWTHT).

committed dose equivalent (HT,S0): The dose equivalent to organs
or tissues of reference(T)thatwill be receivedfroman intakeof radioactive
materialby a personduringthe 50-yearperiodfollowing the intake.

committed effective dose equivalent (HE,S0): The sum of the
productsof theweightingfactorsapplicableto each of thebody organsor
tissuesthatare irradiatedand thecommitteddoseequivalent to these organs
or tissues (I-IE,50f]_wTHT,50).

total effective dose equivalent (TEDE): The sum of the deep-dose
equivalent(forexternalexposures)andthecommittedeffective dose
equivalent (forinternalexposures).

weighting factor: Factorthat represents the proportionof the
total stochastic(cancerplus genetic)riskresultingfrom irradiationto
tissue tothe totalriskwhen the whole bodyisirradiateduniformly.

doseassessment:Processof determiningradiologicaldoseanduncertaintyincludedinthedose
estimate,throughtheuseofexposurescenarios,bioassayre.suits,monitoringdata,sourceterm
informationand pathwayanalysis.

embryo/fetus: Developing human organismfrom conceptionuntilbirth. Same as unbornchild.

engineering controls: Use of components and systems to reduce airborneradioactivityand the
spreadof contaminationby using piping,containments,ventilation,filtrationor shielding.

extremities: Includes hands and feet, armsbelow the elbow and legs below the knee.

eye dose equivalent: Applies to the lens of the eye and is takenas the dose equivalent ata
tissuedepth of 0.3 cm.

filter integrity test: Test performedon High-EfficiencyParticulateAir (HEPA) filters to
identifyanydamageto the filteror leakagearoundthefilter. Techniquesused,to conductthetest
aredescribedin ANSIK_ 586-1990, "HighEfficiency ParticulateAir Units.

fixed contamination: Radioactivematerialthat cannotbe readilyremoved from surfacesby
nondestructivemeans,such ascasual contact,wiping, brushingor washing.

Flash x-ray unit: Any device that is capableof generatingpulsed x-rays.

frisk or frisking: Process of monitoring personnelfor contamination.Frisking can be
performedwithhand-beldsurveyinstruments,automatedmonitoringdevices or by a Radiological
ControlTechnician.
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. gestation period: The time fromconception to birth,approximately9 months.

G •gray (y). SI unitof absorbeddose. One gray is equal to anabsorbeddose of 1joule per
kilogram(I00rads).

High.Emdency Particulate Air (HEPA) filter: Throwaway extended pleated medium
dry-typefilterwith 1)a rigidcasingenclosingthe full depthof the pleats, 2) a minimumparticle
removalefficiency of 99.97 percentforthermallygeneratedmonodisperseDOP smokeparticles
with a diameterof 0.3 micrometer,and 3) a maximumpressuredropof 1.0 inch w.g. when clean
and operatedatits ratedairflowcapacity.

High Contamination Area: Areawhere contaminationlevels aregreaterthan 100 times the
values specified in Chapter2, Table2-2, of thisManual.

High Radiation Area: An area, accessible to personnel,in whichradiationlevels could result
in a personreceivinga dose equivalentin excess of 0.1 rem (1 mSv) in 1hourat 30 centimeters
fromthe radiationsourceor fromanysurfacethat theradiationpenetrates.

hot particle: Fuel,activated corrosionproduct,or otherparticlesof small size that have a high
specific activity as aresult of nuclearf'msionor neutronactivation.

hot spot: Localizedsourceof radiationor radioactivematerialnormallywithinfacility pipingor
equipment. The radiationlevels of hotspots exceed the generalarearadiationlevel by more thana
factor of 5 and aregreaterthan 100mrem (1 mSv) perhour on contact.

infrequent or first.time activities: Radiological work activities or operationsthat require
specialmanagementattentionand considerationof new or novel radiologicalcontrols. The
designationof infrequentor fu'st-timeactivitiesis specificallyapplicableto facilitiesthat conduct
routineand recurringprocessoperations,and is notapplicableto facilitiesthat routinelyconduct
first-timeactivities,such as experimentalor _h facilities.

irradiator:. Sealedradioactivematerialthathas the potentialto createa radiationlevel exceeding
500 rad(5 grays) in 1hourat 1 meter. Although notad_ in thisManual,acceptable
radiologicalcontrolsfor irradiatorusearespecified in Title 10,Codeof FederalRegulations,Part
20.1603.

lifetime dose: Total occupational exposure over a worker'slifetime, including external and
committedinternaldose.

low-level waste: Waste that containsradioactivityand is not classified as high-level waste,
transuranicwaste, spent nuclearfuel or byproductmaterialas definedin Section 11e(2) of the
Atomic EnergyAct, as amended. Test specimensof f_ionable materialirradiatedonly for
researchand developmentand not for productionof power orplutoniummaybe classifw._las low-
level waste providedthe concentrationof transuranicactivity is less than 100 nCi/g.

mixed waste: Waste containingboth radioactiveand hazardouscomponents as defined by the
Atomic EnergyACtand the _mces Conservationand RecoveryAct, respectively.
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nuclear criticality: a self-sustainingchain reaction,i.e., the state in which the effective neutron
multiplicationconstantof systemof fk_ionablematerialequalsor exceeds unity.

occupational dose: The dose receivedby a personduringemployment in which the person's
assignedduties involve exposureto radiationandto radioactivematerial. Occupationaldose does
not include dosereceivedfrombackgroundradiation,as a patientfrommedical practices,from
voluntaryparticipationin medical researchprograms,or as a memberof thepublic.

personnel dosimetry: Devices designed to be worn by a single person for the assessment of
dose equivalentsuch as film badges,thermoluminescentdosimetersO'l_s), andpocketionization
chambers.

personnel monitoring: Systematic and periodicestimateof radiationdose received by
personnel duringworkinghours. Also, the monitoringof personnel,theirexcretions, skin or any
partof their clothingto determinethe amountof radioactivitypresent.

Personal Protective Equipment: Equipmentsuch as respirators,face shields and safety
glasses used to protectworkersfrom ex_ve exposureto radioactiveor hazardousmaterials.

protective clothing: Clothingprovidedto personnel to minimize the potential for skin, personal
and company issuedclothingcontamination.Also referredto as "anticontaminationclothing,"
"anti-Cs"and "PCs."

Planned Special Exposure: Preplanned,infrequentexposure to radiation, separatefrom and
in additionto the annualdose limits.

prefllter: Filterthatprovidesfirststageairfiltrationto remove largerparticulatesand prolongthe
efficient use of a HEPAfilter.

prenatal radiation exposure: The exposureof an embryo/fetus to radiation.

primary dosimeter: A dosimeterwornon the body used to obtainthe formalrecordof whole
body radiationdose.

Qualification Standard: A documentthat states and defines the requiredphysical atuibutes and
the technical,academicand practicalknowledgeand skills developedthroughtraining,education
and on-the-jobperformancefor the successfulcompletion of a trainingprogram.

rad: Unit of absorbeddose. One rad is equal to an absorbeddose of 100 ergs per grm_or 0.01
joules perkilogram(0.01 gray).

Radiation Area: An area,accessible to personnel,in which radiationlevels could result in a
person receivinga doseequivalent in excess of 0.005 rem (0.05 mSv) in I hourat 30 centimeters
from thesource or fromanysurfacethatthe racl_ationpenetrates.

radiation survey: Measurementwith instrumentationto evaluateand assess the presenceof
radioactivematerialsor othersourcesof radiationundera specific set of,_onditions.
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radioactive material: Forthe purposesof this Manual,radioactivematerial includes any
material,equipmentor systemcomponentdeterminedto becontaminatedor suspectedof being
contaminated.Radioactivematerialalso includes activatedmaterial,sealed andunsealedsources,
andmaterialthatemits radiation.

Radioactive Material Area: An areaor structurewhereradioactive material is used, handledor
stored.

Radioactive Material Management Area: A controlledareawhere radioactivematerial,
contaminateAor inducedactivityis used, handled or stored.

radioactive waste: Solid, liquid or gaseous material that containsradionuclidesregulated under
the AtomicEnergyAct, as amended,and is of negligible economicvalue consideringthe cost of
recovery.

radioactivity: A natural andspontaneous process by which the unstable atoms of an element
emit orradiateexcess energy fromtheirnucleiand, thus,change (or decay) to atoms of a different
elementor to a lowerenergystateof the sameelement.

radiography: Examination of the structureof materialsby nondestructivemethods, using a
radioac._ivesourceor a radiationgeneratingdevice.

Radiological Buffer Area (RBA): A intermediate areaestablished to preventthe spread of
radioactivecontaminationand to protectpersonnelfromradiationexposure. The areasurroundsor
is contiguous with Contamir_tionAreas,High ContaminationAreas,AirborneRadioactivity
Areas,RadiationAreasorHigh RadiationAreas.

radiological posting: Sign or label that indicates the presenceor potential presence of radiation
orradioactivematerials.

radiological work: Any work that requiresthe handlingof radioactive material or which
requiresaccess to RadiationAreas,High RadiationAreas,ContaminationAreas, High
ContaminationAreasor AirborneRadioactivityAreas.

Radiological Work Permit (RWP): Permit that identifies radiological conditions, establishes
worker protectionandmonitoringrequirements,and containsspecific approvalsfor radiological
workactivities. The RadiologicalWork Permit servesas an administrativeprocessfor planning
and controllingradiologicalwork and informing the workerof the radiologicalconditions.

radiological worker: Workerwhose job assignment requireswork on, with, or in the
proximityof radiationproducingmachinesorradioactivematerials. A radiologicalworkerhas the
potential of being exposed to more than0.! rem (1 roSy)per year,which is the sum of the dose
equivalentfrom externalirradiationand the commilxedeffective doseequivalentfrow internal
irradiation.A "radiologicalworker"may also be referredto as a "radiationworker" or a
"radworker."

Radiological Control Hold Point: Cautionarystep in a Technical Work Document requiring
the Radiological ControlOrganizationto performsome actionor verification.The Radiological
ControlHold Pointrequirementsshouldbe satisfactorilycompletedbefore the work is continued.
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refresher training: Trainingscheduledon the alternateyearwhen full retrainingis not
completedfor RadiologicalWorkerI andRadiologicalWorkerII personnel.

release to uncontrolled areas: Release of materialfrom administrativecontrol after
conf'n'mingthattheresidualradioactivematerialmeetsthe guidelinesin DOE 5400.5.

rein: Unit of dose equivalent. Dose equivalentin rem is numericallyequal to the absorbeddose in
radmultipliedby a qualityfactor,distributionfactorandany othernecessarymodifyingfactor (1
rem---0.01 sievert).

removable contamination: Radioa....ve materialthatcan be removed from surfacesby
nondestructivemeans,such as casualcontact, wiping, brushingor washing.

respiratory protective equipment: Equipmentused to protectpersonnel from inhalationof
radioactiveor hazardousmaterials.

Senior Nuclear Managers Group: The forumfor senior DOE executives involved in nuclear
activitiesto discuss itemsof mutualconcern. Membershipincludes theProgramSecretarial
Officials for the Offices of NuclearEnergy,Defense Programs,EnergyResearch,Civilian
RadioactiveWaste Management,EnvironmentalRestorationandWaste Management,Environment
Safetyand Health;the Directorsfor the Offices of NuclearSafetyandNew ProductionReactors;
and theDepartment'sDefense NuclearFacilitySafety Board(DNFSB) representative.The group
has no additionalauthoritybeyondthatpossessed by individualmembers.

shallow dose equivalent: Applies to the external exposure of the skin or an extremity. It is
takenas thedose equivalentata tissuedepth of 0.007 centimeteraveragedover an areaof I square
centimeter.

sievert (Sv): SI unitof any of the quantitiesexpressed as dose equivalent. The dose equivalent
in sievertsis equal to the absorbeddose in graysmultipliedby the quality factor(1 Sv = I00
rems).

site: An areamanaged by DOE whereaccess can be limited forany reason. The site boundary
encompassesControlledAreas.

source, sealed: Radioactive materialthat is contained in a sealed capsule, sealed between layers

of nonradioactivematerialor firmly.fixedto a nonradioactivesurfaceby electroplatingor othermeans. The confiningbarrierpreveutsdispersionof the radioactivematerialundernormaland
most accidentalconditions related to use of the source.

step-off"pad: Transitionareabetween contaminatedand non-contaminatedareas that is used to
allow exit of personneland removal of equipment.

standard rsdia_ion symbol: Symbols designed and proportionedas illustratedin accordance
with ANSI N2.1 for radiationsymbols and ANSI N12.1 for f'_sile material.

sticky pad: Step-off padprovidedwith a tacky surface to reducethe potentialfor inadvertently
trackingcontaminationoutof a contaminatedarea.
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_technieadwork document: A termused to generically identify formally approveddocuments
that directwork, such as procedures,work packages,orjob or researchplans.

transuranic waste: Withoutregardto source or form,waste thatis contaminatedwith alpha-
emitting transuranicradionuclideshavinghalf-fivesg_mterthan20 yearsand concentrationsgreater
than 100 nCi/g atthe timeof assay.

thermoluminescent dosimeter (TLD): Radiationmonitoringdevice used tO record the
radiologicalexposureof personnelor areastO cgrtain types of radiation.

unusual o¢on-renee: Nonemergencyoccurrencethat has significantimpactor potential for
impact on safety,environment,health, security,or operations.Examplesof the types of
occurrencesthatareto be categorizedas unusualoccurrencesarecontainedin DOE .5(_.3A.

Very High Radiation Area: An area,accessible to personnel,in which radiation levels could
result in apersnnreceivinganabsorbeddose in exce._,sof 500 rads (5 grays)in one hourat I meter
froma radiationsourceor fromany surfacethatthe radiationpenetrates.

visitor: Personrequestingaccess to ControlledAreas,who has not been trainedto the level
requiredto permitunescortedaccess.

whole body dose: The sum of the annualdeep dose equivalentfor external exposures andthe
committedeffective doseequivalent for internalexposures.
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readilyavailable. The citing Articleis notedin brackets([ ]) following each reference. See
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RadiologicalProtection." [App. 2AI
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DOE 5400.3 (2-22-89) "Hazardousand Mixed Waste Program." [443.1,443.2]
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2-4, 422.2, 422.3, 451.4, 554.4]
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Below is a selectionof the manyreferencesused in developingthis Manual:

INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION

Publicationsareavailablefrom PergamonPress,Inc.,Maxwell House, FairviewPark,Elmsford_
New York, 10523.

ICRP Publication 23 (1974) "ReferenceMan AnatomicalPhysiological and Metabolic
Characteristics."

ICRP Pubfication 30 (1978-1979) "Limits for Intakes of Radionuclidesby Workers."

ICRP Publication 60 (1991) "1990 Recommendationsof the InternationalCommission on
.RadiologicalProtection."

INTERNATIONAL ATOMIC ENERGY AGENCY

Publicationsareavailablefromthe InternationalAtomic EnergyAgency, Wagramerstrasse5, P.O.
Box I00, A-1400 Vienna, Austria.

IAEA No. 7$-INSAG-3 (1988) "Basic Safety Principles for Nuclear Power Plants."

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS

Reportsareavailablefromthe NationalCouncilonRadiationProtectionandMeasurements,7910
WoodmontAvenue, Bethesda, Maryland20814.

NCRP Report No. 53 (1977) "Review of NCRP Dose Limit for Embryoand Fernsin
OccupationallyExposedWomen."

NCRP Report No. 59 (1978) "OperationalRadiation Safety Program."

NCRP Report No. 61 (1978) "RadiationSafety TrainingCriteriafor IndustrialRadiography._

NCRP Report No. 71 (1983) "OperationalRadiation Safety Training."

NCRP Report No. 106 (1989) "Limitfor Exposure to 1-IotParticles' on the Skin."
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