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_NTRQDUCTION

• The Pacific Northwest Laboratory (PNL) was tasked by WestinghouseHartford
Company(WHC) to suggest how WHC shouldimplementthe requirementsin the U.S.

. Departmentof Energy (DOE) Radiological Control Manual, or RCM (DOE 1992), and the
Ha_ord Site Radiological ControlManual, or HSRCM(RL 1992), concerningthe use of
areamonitoring,as describedin Article 514 of both manuals. To accomplish this objective,
PNL conducteda survey of various DOE facilities to determinehow they were implementing
the requirementsin the RCM. PNL also studiedareamonitoringpractices at selected

commercialfacilities licensed by the U.S. NuclearRegulatory Commission (NRC). A set of
recommendationswas developedfor establishinga WHC areamonitoringdosimetryprogram
(hereafterreferredto as area monitoringprogram).
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BACKGROUND

In June 1992, the Departmentof Energy issued DOE N 5480.6, Radiological Control
Manual, which established practices for conductingradiologicalcontrolactivities at all DOE

- and DOE-funded sites that manageradiationor radioactivematerials. To implementthe
RCM, each DOE facility was requiredto develop and approvetheir own radiologicalcontrol
manual, which described a phased approachto implementingthe RCM ovma period of time.
This document, for the HartfordSite, is called the Hanford Site Radiological Control
Manual. The HSRCMwas issued in December 1992 (RL 1992).

This projectrelates to Article 514 in the RCM, which discusses establishingand
maintaininga comprehensiveareamonitoringprogramfor minimizingthe numberof areas
requiringthe issuance of personneldosimetersand for verifying that doses next to

Radiological Buffer Areas are negligible. Three specific items in this articleaddressthe use
of area monitoringdosimetersto 1) recordand documentradiationlevels in routinely
occupied areas adjacentto areas where radiationor operationswith radiationexist, 2) support
dosimetryinvestigations,and 3) supplementthe existing monitoringprogramsin Controlled
Areas in the event of an emergency.

The HSRCM states that a comprehensivearea monitoringprogrammay minimizethe
number of areas requiringthe issuanceof personnel dosimeters and demonstratethatdoses to
personnel outside these RadiologicalBuffer Areas are negligible. The three specific items in
the HSRCMstate that 1) area monitoringdosimeters shallbe used to recordand document
radiationlevels in routinelyoccupied areas adjacentto RadiologicallyControlledAreas and
RadiologicalBuffer Areas; 2) areamonitoring dosimeters shouldbe used in Radiologically
Controlled Areas to supplementexisting monitoringprogramsand to provide data in the
event of an emergency; and 3) area monitoringdosimeterresults maybe used to support
dosimetry investigations where personnel express concernsabout their work environmentand
exposure to ionizing radiation.
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APPROACH

The approachto performingthis study includeddeveloping a questionnaireto elicit
informationfrom other DOE sites and selected NRC power reactorlicensees on how they

. have implemented,or plan to implement,an areamonitoringprogram. A summaryof the
results from this questionnaireis providedin Appendix A. The next step of the study was to
review WHC facilities and proceduresfor external dosimetryand, as necessary, to tour the
HanfordSite. Once the informationfrom other DOE sites, WHC operations, and the WHC
external dosimetryprogramwas reviewed, recommendationsfor implementingthe
requirementsof the RCM and HSRCMwere developed.

The ability to use area monitoringprogramresults to assign personnel doses is
dependenton the ability to accuratelyreconstructpersonnel work locations. In some cases,

payrollrecordscould be used to documentthe facilities to which a particularworker was
assigned; however, this meth_ is impracticalfor workers, such as craftservices and
delivery personnel, who are itineranton the HanfordSite. PNL staff were unable to

complete an evaluationof WHC's ability to reconstructworker locations over time.



ANALYSIS OF INDUSTRy STANDARDS AND
NON-REGULATQRY(_UIDANCE

• Othernon-regulatoryguidancedeveloped by NRC and industrystandardsused by the
commercial nuclearpower industryregardingpersonneland area monitoringpracticeswere
reviewed. The guidancefrom threeorganizationsexternal to DOE appearsto be relevant.

U.S, NUCLEAR RE(_ULATORYCOMMISSION

In Regulatory Guide 8.2, "Guidefor AdministrativePractices in Radiation
Monitoring" (NRC 1973), NRC endorsesthe standardof the same title by the American
National StandardsInstitute (ANSI). This standard,ANSI N13.2-1969(R1982), contains
general guidancewith respect to monitoringprograms,but does notprovide specific guidance
regarding who shouldbe monitored.

The NRC "StandardReview Plan" (NRC 1982) is the documentthat provides
guidance to the NRC staff for reviewing power reactorlicense applications. Informationis
provided on the use of thermoluminescentdosimeters (TLDs) for personnel monitoring.
Section 12.5, "Operational RadiationProtectionProgram," states, in part:

All permanent and temporaryplantpersonnelwill be assigned (beta-gamma
thermoluminescentdosimeterbadges or film badges) to be worn in restricted
areas at all times. These badges will be processed (monthly) in accordance
with RegulatoryGUide8.3, or more frequentlyif significantexposures are
expected. All personnel assigned (TLD or film badges) are also requiredto
wear (direct or indirect) readingdosimeterswhen enteringthe controlledareas.
Plant visitors wear self-readingdosimeters or are accompaniedby an
individual wearing such personneldosimetrydevices.

As defined in 10 CFR 20 (NRC 1992), the term "restrictedarea" is "an area, access to

which is limitedby the licensee for the purposeof protectingindividuals againstunduerisks
from exposure to radiation or radioactive materials. Restrictedarea does not include areas
used as residentialquarters,but separaterooms in a residentialbuilding may be set apartas a
restrictedarea."



INSTITUTE OF NUCLEAR POWEROPERATIONS

TheInstituteofNuclearPowerOperations(INPO)publishesanumberofguidance

documents on good practices for the operation of nuclearpower plants. The current
radiologicalprotection guidance document, "Guidelinesfor Radiological Protectionat
NuclearPowerStations,"¢')recommendsthateachworkerenteringaRadiologicaUy " '

ControlledAreabeprovidedwithaprimarydosimeter(e.g.,TLD) andasecondaryself-
indicatingdosimeter.Thisdocument,however,doesnotexplicitlydefinetheterm"worker."

AMERICAN NLI(_LEARINSURERS

TheAmericanNuclearInsurers(ANI)hasdevelopedan0issued"Engineering

InspectionCriteria."_)Section8dcaiswithradiologicalprotection.Section8.4,"External

Dosimetry,"summarizesguidancefromtheInternationalCommissiononRadiological

Protection(ICRP),theNationalCouncilonRadiationProtectionandMeasurements(NCRP),
and10CFR 20 (NRC 1992):

ICRP and NCRP recommend and 10 CFR 20 requiresthat personnel monitoring be
performed for each occupationallyexposed individual for whom there is a reasonable
possibility of exceeding one fourthof the applicablemaximumpermissibledose. This
would correspondto a whole body dose of 312 mrem per quarter. Experience has
shown that claims have been filed for alleged bodily injury from radiationexposures
slightly above backgroond.

The boundaries of the restricted area, as defined in 10 CFR 20, distinguish that area
for controlling occupationaland populationexposures. Radiationexposures received
in the restricted area are occupationalexposures. The Pools recommendthat
exposures to individuals be monitored in the restrictedarea. Area monitoringmay be
an acceptablepractice for individualsnot requiringpersonnel monitoringdevices
under 10 CFR 20.202.

On the basis of this guidance, it appearsthat area monitoringis an acceptablepractice.
Informal discussions with senior ANI staff havingextensive experience in the litigation of
radiationinjury claims, however, indicate a strong preference for individual monitoring

(') Institute of Nuclear Power Operations,INPO 91-14 (formerly88-10), Atlanta, 1991.

0,)AmericanNuclearInsurers, West Hartford,Connecticut,1984.
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because the resultsof a uniquelyassigneddosimeter strengthenany argumentsconcerningthe
dose received by a worker.

" Some power reactor facilities have used this option to develop areamonitoring
programs. In one case, the utilityanalyzed the resultsof environmentaland enclave TLDs
placed on site and within the facility, and then implementeda "no loitering" policy for
accessible locationson the site that have dose rates in excess of 0.2 mrem/h. This facility

analyzed areamonitoringdataaccumulatedover a five-year period and assumed a 60-hour-
per-week occupancyat each monitoringlocation.

In additionto this guidance, it is possible that statementscontainedin safety analysis
reports(SARs) for a facility may specify the use of personnel dosimetryfor employees who
enter the facility. These statementshave not been evaluated.



SUMMARYOF FINDINGS

" Thirteen sites completed the Area MonitoringQuestionnaire (the results are provided
in Appendix A). Additional sites supplied informationon area monitoringprogramsbut did

. not complete questionnaires. About half of the sites queriedhave, or plan to have, an area
monitoringprogram. Of those sites, only one plans to develop an algorithm to use the
informationfor assigning doses; another site uses the data to assign "zero"doses to workers.

A broad spectrumof facilities and operations was surveyed,as demonstratedby the
numberof monitored workers(from 100 to over 7,000). The wide variety of sources
encounteredin these facilities include plutoniumand othertransuranics,tritium,mixed
fission products, activatedcorrosionproducts, industrialradiographysources, and sealed

sources. TLD systems used for external personnelmonitors and areamonitors include site-
specific customsystems, as well as commerciallyavailableTLD systems, such as Panasonic
and Landauer,with a variety of phosphors,including LiF and CaSO4.

In summary, some form of areamonitoringis performed at a numberof DOE
government-ownedcontractor-operated(GOCO) and commercial nuclearfacilities. Because
many of these facilities have radiological operations similar to those at Hanford, a limited
area monitoringprogramtargetedat buildinga databasefor the Hanfordfac'flitiesshould be

appropriateto determineif a larger-scalearea monitoringprogramshouldbe implemented.
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RECOMMENDATIONS

• The RCM requirement to implementan areadosimetryprogramappearsto have
two purposes: 1) to reduce the numberof personneldosimetersissued and 2) to assure

" that radiationlevels are negligible outside RadiologicaUyControlled Areas and provide

additional dataon exposure if needed. The rationale for the first purpose, based on RCM
Article 511.3, is to eliminate the impressionthat wearers are being occupationally exposed to
radiation and to reduce the costs associated with operating a dosimetryprogram. In other
words, if an individual is not required to be monitored based on the requirements in DOE

5480.11 (DOE 1993) and the RCM, the individual should not be provided with a dosimeter.
The second purpose of the area monitoringprogram, and the one that more sites are using or
planning to use when they implement an area monitoring program, is to provide additional
verification that areas are adequately posted and to provideany additional information needed

to determineexposure.

PNL recommendsa phased approach to implementingan area monitoringprogram
that will meet the intent of the requirementsin the RCM and the HSRCM, as well as builda
strong database to validate any futuredecisions regarding the assignment of dosimetersto
workers. The first phase will be to establish an area monitoring programthat will meet the
requirement to verify that doses outside Radiologically ControUedAreas are negligible. This
phase can also be used to supply additional data during an emergency or to support dosimetry
investigations. Once there are data to verify that doses beyond the RadiologicaUyControlled

Areas are negligible, the second phase wiU begin. To meet the intent of the RCM, this
phase will address the method and justification for considering the removal of personnel
dosimeters from those individuals who have no expectation of receiving any occupational

dose. The DOE Richland Operations Office (RL) has approved the implementation of
similar recommendationsby the PNL Laboratory Safety Department. A third phase could
involve removing dosimeters from individuals who may be exposed to radiation, but at levels

below those required to be monitored. This phase would be implementedafter sufficient data
are obtained to determine doses from area dosimeters, if it is determined that there is an

adequatemethod to trackthe location of WHC employees.
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RECOMMENDEDAREA MONITORIN(_TO MEET THB INTENT OF RCM 514

The area monitoringprogramrecommendedfor WHC is similar to the program
b

implementedby PNL. A draftprocedurefor establishingthe WHC programhas been
developed (see Appendix B). This procedureincludes criteriafor determiningthe type of
dosimeter to be used, the facilities to be included in the area monitoringprogram,and the
frequencyof dosimeter change-out.

It is recommendedthat WHC use the following criteria indetermining which facilities
shouldbe included in the area monitoringprogram:

* all facilities in the 200 and 300 Areas where employees work at least 8 hours a month

* other facilities that have RadiologicallyControlledAreas or currentradiological work
permits (RWPs) inside the facility

• facilities locatedwithin 15 m of a facility thathas a Radiologically ControlledArea
or currentRWP (includingfacilities belonging to other HartfordContractors),and
outdoorareas that are fenced in and are RadiationAreas, have RWPs, or are
otherwise controlled for radiologicalreasons.

The number of dosimeters requiredfor each facility is based on the numberof employees in
the facility, as outlined in Appendix B.

ADDITIONAL RECOMMENDATIQNSTO MEET THE INTENT OF RCM 514 AND 511

The second phase of the program,the removal of dosimetersfrom employees that are

not occupationallyexposed to radiation,can be accomplishedin stages. WHC can startby
removing dosimeters from individualsworkingoutside the 200 and 300 Areas and in
buildings that do not have Radiologically ControlledAreas. It is recommendedthat

individualswho will not be entering RadiologicallyControlledAreas duringthe year not be
issued dosimeters. The final decision shouldbe maae by the managerof each employee who
meets these criteria. If an individualhas the potential for enteringa RadiationArea, High
RadiationArea, or other Radiologically Controlled Area duringthe course of a year, that
individual shouldbe issued a dosimeter.
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The second stage of dosimeter removal would begin after a designated time

(approximately one year) in facilities where data have been collected from the area

monitoring program. For those facilities that have shown the exposure levels to be

' background, dosiweters can be removed from the individuals meeting the same criteria as

given above.

POTENTIAL THIRD PHASE OF AREA MONITORING DOSIMETRY

Once the area monitoring program has been established and data have been collected

and trended, WHC may consider using the data to assign personnel doses. PNL recommends

that this decision be reevaluated after the area monitoring program is well established and the

data are considered valid. It will then be necessary to determine if there is a feasible method

for verifying worker location in order to assign dose from an area monitor. Although it is

possible to develop an algorithm to model the doses and to design a system for tracking

employee location, these activities do not a_ to be cost effective.
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CONCLUSIONS

' Based on the findings of the area monitoringsurveyand the review of WHC facih'ties
andoperations, a reasonableareamonitoringprogramcan be establishedat WHC facilities

• thatshould meet the intentof the RCM requirements. The initialprogram will be used to

assure that locations near RadiologicallyControlledAreas havenegligible doses and to
supplementpersonnel dosimetryand emergencydata, if necessary. This programwill be

similarto the one in place at PNL and other DOE facilities.

Once the programis well establish.d, considerationcan be given to removing
dosimetryfrom individualsthat have no potentialfor receivingoccupational exposure. Some

sites currentlyhave _uchpractices in place, but most sites will continueto badge employees
as they have in the past.

None of the sites we surveyed have received confirmationfrom DOS Headquarters
that their implementationof areamonitoringand personnel monitoringis adequate to meet
RCM requirements. However, establishing an area monitoringprogram, verifying that it is
adequate, and then removing dosimetryfrom personnel that do not have the potential to
receive exposure undernormalworkingconditions shouldmeet the intent of the

requirements. WHC may want to evaluate the ability to assign dose from the area
dosimetersafter the programis in place and data are availablethat can be comparedto
workers' personnel dosimetry.

!
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APPENDIX A

' RESIJLTSOF THE AREA MONITORING OUF._TIONNAIRE

Responses to the 10 questions in the Area Monitoring Questionnaireare reportedfor the
13 sites that filled out a questionnaire.

AREA MONITORING OUESTIONNAIRE

PURPOSE: The purpose of rids questionnaireis obtaininformation from Departmentof
Energy (DOE) Maintenanceand OperationsContractorsand selected U.S. Nuclear
RegulatoryCommissionlicensees to determinetheir currentand futureplanneduse of area
monitoringdosimeters. The questionnaireis designedto obtaininformationon current
personnel monitoringsystems, including the numberof personnel monitored, the criteriafor
monitoring, the systems used for monitoring,and, specifically, whether an areamonitoring
programis in place or planned. In addition,,the questionnairewill help define the site
characteristics that play a part in determiningthe need for personnel and environmental
monitoring.

,, u,,

I. Have you implemented or are you planning toimplement the guidance in the
DOE Radiological Control Manual (RCM) on establishing a comprehensive
area monitoring (AM) program, as stated in Article 5147 Briefly explain the
implementation of your area monitoring program.

Site A: Sent memo to DOE stating that this action had not been budgeted, so

unless DOE sends more money, they will not be able to implement an
area monitoring program. The first year they win be able to

incorporate it into their budget would be fiscal year 1996.
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Have outlined the steps requiredto set up an AM plan:

• Evaluaterequirementsand develop criteria.
• Checkinto equipmentneedsand costs.
• Reevaluate past procedures.
• Develop software to automatesystem.

Site B: Currentlyin the planningstages. Expect their areamonitoringprogram
to be larger than personnelmonitoringprogram. AM wiU be placed
adjacentto the ControlledAreas. They expect to create an algorithm
that relates the area monitoringdose to the personneldose (similarto
what they currentlydo for the personnel monitoringprogram).

Site C: Does not plan to develop an AM program. They do have some
"environmentalmonitoring"at indoor locations that are not normally
occupied.

Site D: Has an AM programin place, but it is not used for dose reconstruction.
It is used essentially as environmentalmonitoring of randomlocations

throughoutthe site. These area monitorsare primarilyin occupied
areas.

Site E: An area monitoringprogramhas been in place for over 40 years.

Site F: Does not currentlyhave a monitoringprogram;however, they plan to
implementa programper the RCM, but only for specific "as needed"
locations.

Site G: AM programmonitors for _ and 7. Thermoluminescentdosimeters
(TLDs) ere placed on walls inside facilities. The AM program
complements/validatesion chambermeasurements. It is hoped that AM
results can be used to decrease the size of the Radiologically Controlled

Areas (RCAs)and supportwithdrawalof the dosimeters.

Site H: An area monitoringprogramis in place.

Site I: No plans for an area monitoringprogram.

A.2
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Site J: Site areaTLD programconsists of approximately100 TLDs.
Panasonic802 badges. Not used for personneldosimetry;processed
monthly;sensitivity is 3 to 5 mrem/month.

Site K: Area monitoringprogramallows a review Of _fic dose rates in and
• aroundthe facility outside the ControlledArea. TLDs are placed in

concentricrings.

Site M: This site has for some time had an area monitoringprogramto provide

environmentaland onsite monitoringcapabilities. The programis used
to assess doses to membersof the public and to ensure that onsite
pexsonnel,who are not requiredto be monitored, do not exceed doses
thatwould requirethem to be monitored.

2. Ifan area monitoring program is in place or planned:

a. What criteria are being used to determine the location and change-out
frequency of the area dosimeters?

,fH

Site A: Not as partof an AM plan, but as currenthealthphysics (HI')
proc_ures, dosimetersare placed in an area:

• when there is an undeclared(or, sometimes, declared)pregnancy
• for verification of ion-chambersurvey measurements
• for planningor initial measurementpurposes.

Personneldosimeters: quarterly.

Site B: Placed adjacentto RCAs.

Site C: Regarding environmentalmonitoring:

TLDs placed at perimeter locations to determinebackground;placed in

the vicinity of x-ray suites. Change-outfrequencysame as personnel
dosimeters (quarterly).
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Site D: Randomlydeterminedlocationto measureambientlevel. Quarterly
change-out.

Site E: Professionaljudgment andexperienceare used to determineareas
where trendingof dose rates is desired or verification of background

radiation levels is needed. The change frequencyis quarterlyor semi-
annually.

Site F: N/A (not applicable).

Site H: Monthly on sealed sources greaterthan 100/_Ci.

Site I: N/A.

Site J: Lcr_tions are determinedby security fence boundaries,by significant
dose contributors,and at offices inside the fence. Frequencyis

!i monthly,by discretion.

_, Site K: Locations describedabove; monthlychange-out.

f Site L: Have some area monitorsaroundthe perimeterof site, tankfarm, and
fuel storagepools. There are currentlyabout 250 now. Will
reevaluate in the future and reduce the numberof badges.

Site M: The environmentalTLDs have been placed aroundthe site at 0-2, 2-5,
and > 5 mile radii. There is at least one TLD in each compass sector
of the concentricrings (except for compass sectors off-shore). There
are areaTLDs at 28 locations within the protectedarea. These
locations include a securityfence to determinethe fenceline dose, and
selected plant locations where the highestarea doses are expected. In
1987, an enclave TLD programwas initiatedto determinedoses to

personnel from changes in facility operation. The enclave program
uses 65 areaTLDs. All environmentaland area monitoringTLDs are
changed on a quarterlybasis.
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b. How do you use the data to assign personnel doses?

Site A: N/A.

Site B: Algorithmto be developed.

Site C: Not done. Case-by-case, if necessary.

Site D: N/A.

Site E: Not done.

Site H: 0nly "zero"doses are assigned based on area monitors.

Site I: N/A.

Site J: No personnel dosesare assigned by areamonitoring. Area monitors

are used for assessment of publicdose and employee ALARA (as low
as reasonablyachievable)controls.

Site K: It is unlikely that these would be used to assign any personneldoses.
The TLDs outside the ControlledArea supportthe site radiation
protectionprogram;any personnel entry into ControlledAreas requires
an individuallyassignedTLD.

Site L: Not used for ass_.gningdoses.

Site M: Personneldoses arenot assigned based on area monitoringresults.
Personneldoses areassigned based on personnel TLD readingsand by
Self-IndicatingDosimeter (SID) readings.
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ill ill i|l ill i i i ill iilllii ii

I c. Have you performed studies to determine whether the area dosimeter doses

reflect the same doses personnel would have if they wore dosimeters? If so,
what were the results?

i i i i. ii llllli i.

Site A: N/A.

Site B: Expect the AM neutrondose measurementsto be --30% less than the

personneldosimeter measurementsbecauseof lack of body albedo.

Site C: None. But from past measurements: some cementblocks with high
naturalactivity were used in the constructionof the plant. Any AM
done in this(these) building(s)will indicate higher exposure levels.

Site D: N/A.

Site E: No.

Site F: N/A.

Site H: Yes.

Site I: N/A.

Site J: No.

Site K: All site workerswere badged between 1978 and 1983. Area
monitoringwas implementedin 1983.

Site L: Has not performed studies. May'use if a person's personnel dosimeter
reads high.

Site M: Has not performed such studies, but is consideringplacementof
personnel TLDs in the same location as areaTLDs to provide a
comparisoil.
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d. What type of TI_ material is rsed? How many _ per card/badge are I. used and how many cards/badges are used at each location?
i ii |l i ii i i

Site A: Personneldosimeters: 4 chips--typically 3 TLD700s (8,7) and
1 TLD600 (n); for knownpotentialn exposurepersonnel, 2 TLD700s
and 2 TLD600s.

Site B: Li borate (naturalLi), enrichedLi-6, Li-7 borate, calcium sulfate. Just
one badge.

Site C: Personneldosimeters:3-chip Landauer8,7 (- 100 people), Landauer
8,7, n (- 5 people), 1-chipring badge (- 100 people). Environmental
TLDs are Al oxide.

Site D: Personneldosimeters:4-chip Panasonic810s and, if there is a potential
for n exposure, they use CR39 (polycarbonatefilm). The area
monitorsare 4-chip Panasonic802s.

Site E: Five-elementdosimeterusing LiF chips. One card is used at each
monitoringpoint.

Site F: N/A.

Site H: Standardbadgeused by onsite workers.

SiteI: N/A.

Site J: Panasonic LiBO4;CaSO4. Four elements, graded shields.

Site K: CaSO4:Dy. The areabadgeconsists of two cards:one card for _/7;
the second card is for 8/7/n (eLiadded); one badge at each location.

Site L: Panasonic614, 4 chips CaSo4and LiB. May change area monitorsto
Harshaw.
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Site M: PanasonicTLD packets are used. There are two badges per packet, a
UDS01 and a UD814. From these packets, the average of the five
CaS04 elements is used to estimatedose.

)

e. What are the primary radioactive materials of concern at your facilities and
what dose rates do you encounter?

Site A: Everything. Neutronsaccountfor -- 1/3 to 1/2 of dose. For the last

several years, maximumexposure -- 1 rein, average -500 mrem.

Site B: Pu, Am, and depleteduranium(DU). 1992 maximumpersonneldose
- 1 rera; -5 people exposedat 0.3 to 1 rem; average -20 mrem.

Site C: All sources sealed or plated. Exposuresources: linotron, industrial
x-ray, x-my fluorescenceand spectroscopy,n-generators(3Htargets),
8-backscattersources - 9°Sr/Y, 2°'Tl, tr_Pm(0.03 to 200 mrad/h), _Ni
in chromatograph.

Site D: Wide range--Pu, transuranics,tritium,biomedical sources (uC, 32p,

3H, 3sS).

Site E: Mixed fission productswith some _/Am. Dose rates vary from
backgroundto Very High RadiationAreas.

SireF: N/A.

SiteH: SealedeCo sources.Dosesduringirradiationscanbeveryhigh,but

nottopersonnel.

SiteI: N/A.

Site J: Fission products, activatedcorrosionproducts. Area TLDs see

between 5 and 50 mrem/month,dependingon location.

A.8



Site K: Fission products, activatedcorrosionproducts. Dose rates vary from
backgroundto Very High RadiationAreas.

' Site L: All isotopes from dissolvedfuel--Cs and Sr. Have significant amount
of beta exposure.

Site M: Fission products,activationproducts.

ii ii iiii ii ilnll i nn InlmII u

L How do you ensure that you are in compliance with requirements for personnel
dosimetry documentation and recordkeeping?

Site B: Use ORACLE-basedsystem.

Site C: Periodicexternalassessmentby a universityprofessor; electronic
database;TLDs are tracked.

Site D: Computerized. All positive exposuresback to 1950s are computerized,
but not all old zero-doseexposures are computerized.

Site E: Appropriatequalityassurance(QA) procedures.

Site F: N/A.

Site H: Audits and self-appraisals.

Site I: N/A.

Site J: Since no personneldose is assigned by areaTLDs, documentation
requirementsare specified in procedures.

Site K: Internaland externalaudits.
,

. Site M: Personnelare not requiredto be monitoredunless it is likely thatthey
• will exceed 10% of the applicabledose limit. Area TLD results are

A.9



reviewed and evaluated to ensure that personnel who do not wear TLDs

do not receive doses that would require monitoring. Ongoing audits of I

this program are being conducted to ensure that area monitoring results

are properly recorded.

Site A: If dosimeter is lost or unreadable, the dose is determined on a case-by-

case basis. Determine likely dose for that exposure period.

Site B: Determine if TLD damage/misread was the cause, and then reconstruct

the likely dose (primarily by interview and past records).

Site C: Investigative threshold is 25 mrem/quarter. Landauer reports doses
down to lO totem.

Site D: If chips are inconsistent or doses are "high," an investigation is

conducted by HP staff.

Site E: Each is evaluated and dispositioned. This disposition is documented.

Site F: N/A.

Site H: Investigate other doses to personnel; 80% of anomalous readings are
not site-related.

SiteI: N/A.

Site J: N/A.

Site K: Investigate and reconstruct, with surveys, area TLD results to a depth

consistent with the magnitude of the exposure.
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Site M: If there is a _ 25 % variance between TLD and SID results for

personnel or off-normal results for environmental or area TLDs, the

dosimetry processor evaluates the results. If necessary, an investigation

may be carried out by field personnel to resolve anomalies.

t

ilnl nnl ...................... mlnnn _ iiii

h. Do you have any experience with or ideas on the dependabmty of area Idosimetry in the case of radiation exposure litigation?
i imm ill i i, ill H i|lll

Site A: None. The practice of badging everyone adequately addresses this

potential problem.

Site B: None. One with personnel dosimetry--a man with lung cancer sued

and won, even though his cumulative dose was [recorded to be]

--20 totem. It is expected that more [cases] will crop up in the future

as workers retire, because 1) they are no longer tied to the company for

their income, and 2) their cancer risk increases with age and _ey

want/need to identify a cause for their cancer.

Site C: None.

Site D: None that went to trial. Periodically, some worker will express an

interest in initiating a case. The records are reviewed and discussions

are held with the person. So far, they have been able to convince the

people that the recorded personnel doses and exposure situation do not

provide significant probability of causation. •

Site E: No.

Site F: N/A.

Site G: None.
e

Site H: No.
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Site I: N/A.

Site J: No.

Site K: No.

Site L: No knownexperience using area monitoringdata;some with personnel
dosimetry.

Site M: No.

i i ii i

3. •How is background determined at your site? ]i

Site A: Has a take-homesystem of dosimetry. In about 1991, they conducteda
surveyto determinebackground. Approximately70 people took
dosimetershome as bac_und/home monitors. Measurements
averaged -0.75 mrem/wk. This value [was] used as backgroundby
subtractingit from all badges. At firstthey rounded up to 1 mren>Jwk
as the bac_und level, but they foundtoo many negativeresults.

Site B: Have a storage-tmardingsystem. Use the lowest bac_und level
measuredonsite (usually turnsout to be lab buildingmeasurement).
This numberis subtractedfrom all badges.

Site C: Have controlbadges. The level recordedby the controlbadge is
subtractedfrom all personnelreadingsautomatically. There is also a
controlbadge for the environmentalTLD system, but this readingis
not subtractedfrom the environmentalbadges.

Site D: Have controlbadgesinthe dosimeteroffice. The dose measurementis
subtractedfrom all personneldosimeters.

Site E: By using controlTLDs.

A.12

' I "



Site F: 1 TLDs set aside for each backgroundaccumulation.
,.

2. Medianvalues of personneldosimetersof employees thatdo not
' enterControlledAreas.

• 3. For specific purposes, site boundarymonitoring(both passive and
real-time).

Site G: Changedfrom a "racked"systemto a take-homesystem about a year
ago. At thattime they reducedthe numberof people badged.
Backgrounddeterminationprvcedurenot well defined. Currently,there
is no statisticaldifferencebetweenoffsite and perimetermeasurements,
so perimetermeasurementis used as bac_und.

Site H: Controldosimetersare kept in a safe in a low backgroundarea.

Site I: Controldosimetersand environmentalmeasurements.

Site J: Subtractdedicatedbackgroundbadges located in TLD lab (away from
SOUrCeS).

Site K: Controlbadges are used at the TLD storagelocations.

Site L: Use site dosimetry. Site is in low backgroundarea.

Site M: Backgroundis assumedto be the averageof the environmentalTLDs
located 10 or moremiles from the site (8 badges).
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4. What are your criteria .for requiring individual personnel monitoring devices
for:

• entry onto the site

• controlled area entry

• radiological buffer area

• other?
i

Site A: All workers/employees are badged. Visitors are badgedif there is a
potential for exposure. RadiologicalBuffer Areas are not currently
defined.

Site B: Badge is requiredfor entry into ControlledAreas. Reque._ for badges
are also honored(requestsare usually madeby those who do not trust
"the system").

Site C: Badge requiredfor entry into ControlledAreas; must meet training
criteria. RadiologicalBuffer Areas not currentlydefined.

Site D: All employeesare badged. Visitors are badged if they are going to, or
potentially may go to, a buildingdesignatedas a potential exposure

location (-40 of these buildings). All who enterRCAs are badged.
Radiologic_ Buffer Areas are not currentlyofficially designated;they
are still implementingthis. There is a tendency to over-badge, so there

have not been any special requestsfor badges that conflict with current
distributionpolicy.

Site E: Facilities with Radiological Areas are designatedas ControlledAreas
and requirea TLD for entry.

Site F: No monitoring is requiredfor site access only. TLD with visitor
orientation,GeneralEmployeeRadiologicalTraining (GERT), and
radiological workertrainingare requiredfor ControlledArea entries.
Radiological Buffer Areasare notused.
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Site G: Mustbe badgedif you go into an RCA. All radiologicalworkershave
"callcards." If the workeris to go into an RCA, he/she goes to a
dosimeterdistributionpointand enters his/her call card into a machine.

" The call card indicates the identityand trainingof the worker. If
trainingis appropriate,a dosimeterwill be issued to the person.

Site H: Badgesare requiredin specified areas (RadiationAreas).

Site I: All personnelenteringthe site are badged.

Site J: Site entry--none; ControlledArea entry--Panasonic 802; Radiological
Buffer Area--Panasonic 802 and personnel electronicdosimeter.

Site K: Site entry--none; ControlledArea entry--TLD.

Site M: Requirementsfor monitoringare based on the areas to be visited on
site, the type of work to be performed, and areas in which work will be

performed. GET Level I employeesare not provided with dosimetry
unless they enter the RadiologicallyControUedArea. Personnel
entering the ControlledArea are provided with a SID and are

administrativelylimitedto 25 mrem/quarter._ GET Level H personnel

are providedwith a TLD and are issued a SID for RCA entry.
Escortedradiationworkersareprovidedwith a SID. Site visitors are
not issued badges unless they enter the RCA.

5. How many monitored people do you have at your site? How many have
General Employee Radiological Training (GERT)? How many have
Radiological Worker I (RWl) or Radiologicai Worker H (RWH) training? Has
your level of monitoring and training changed since the implementation of the
RCM? If so, how?

" Site A: There are 6,000 to 7,000 [employees]monitored. Everyonereceives
GERT. There was no RWI trainingbefore the RCM. Everyone who

• got RW trainingreceived RWII. Eventuallywill have about 400 people
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with RWI training. Hard to say how many RWIIsthey will have
because they trainso many subcontractors.

Site B: Approximately5050 are monitored. GERT is not generally available; "
it is currently taught only in a limitednumberof classes; - 100 people
are GERT-trained. There are ---2000people with RWI and RWII
training. Since implementationof the RCM, - 1000 people dropped
from monitoring. GERTtrainingwill be generally availablein the
future.

Site C: Approximately 100 are monitored. No one has GERT; - 130 people
have RWI training(a 4-hourclass--approved by DOE). No one has
RWIItrainingbecause it is N/A. ThOr RWI trainingis muchmore

comprehensivethan before. As far as monitoring, they pulled n badges
in one area becausea detailedsurvey foundthere were no n present.

Site D: GERT is given to all employees. Retrainingis implementedby a
mailed(bi-annuaUy)pamphletthe employee is supposedto read. A
total of .--1500 have RWI or RWIItraining. No changes in the
monitoringprogramresultedfrom RCM implementation. Trainingis
changing as a result of the RCM, though. The RW trainingis tending
to lean moretowards the RWIIprogram,as the budget allows.

Site E: All employeesreceive GERT. Approximately2500 employees have
received RWI or RWIItraining. The level of monitoringhas not
changed since implementationof the RCM. RWII trainingwas

expanded.

Site F: Approximately700 employeesreceive GERT. Approximately600
employees receive RWI or RWII training. Monitoring and training
programshave not changed since implementationof the RCM. A
phased implementationprogramis in effect.

Site H: In 1992, 1400 employees were badged and received GERT; 300
receivedRWI, and 50--75 received RWII. Are still implementingthe
RCM.
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Site I: All are badgedand receive GERT; 80% receive RWI or RWII
training. No change in the level of monitoring.

" Site J: Approximately4000.

. Site K: Approximately450. All monitoredworkersreceive GERT, RWI, and
RWII.

Site L: About 3000 with about 1600 permanentbadges.

Site M: RWI--approximately300; RWII--approximately900.

6. Is there known or suspected environmental contamination at your facility (e.g.,

sou cribs, trenches, burial grounds) that is a candidate for environmental
restoration?

ii ii ii i i

Site A: Yes.

Site B: Ye_, all restorationactivities.

Site C: No.

Site D: The greatestproblemis hazardouswaste in groundwaterfrom the days
when the site was a Naval Airfield. There are small quantitiesof
tritiumin the groundwaterunderan old evaporationpondand an old
waste pit.

Site E: Yes.

Site F: No radioactiveenvironmentalcontamination,but some hazardous
contaminationneeding environmentalrestoration (PCBs.)

Site H: No.
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Site I: Yes.

Site J: Some slightly contaminatedsoft from past practices. This has notyet .
been characterized. To be determinedby samplingand dispositioned

_ duringdecommissioning.

Site K: Some slightly contaminatedsoft from past practices.

Site L: There is some soil contamination.

Site M: All soil on site is suspected to be contaminated.

ii

7. Are radioactive materials stored outdoors at your site or facility?

If yes, describe the types and activity levels; how close people are to these

locations; and if calculations have k_en made for doses to maximally expesed
individuals.

i

Site A: Solid waste burial groundscontainsome mixed waste. Doses are

potentially -few hundredtotem.

Site B: Not much. Perhapsapplicable: some waste is stored in underground
tunnelsthatpresent an externalexposurepathway above-ground.

Site C: N/A.

Site D: Not muchat any one time. There is some outdoorsin the waste

accumulationand waste processingareas before it is moved to its
subsequentlocation.

Site E: Yes.

Site F: Yes. Storageis in securedunoccupiedareas. Dose rates from
activatedmetalcomponents are all less than 5 mrem/hat a distance of
1 fl from the surface.
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Site H: No.

Site I: Yes. Generallycontaminationfrom weaponstests, drilling, and
" mining. People enter contaminatedsoil areas, but no dose is expected

(based on calculations).

Site J: Yes. Radioactivematerialareas locatedwithinthe fence. Dose rate

limit is 50 mrem/hon individualcontainerswith impact at area
boundarynot to exceed 1 torero/quarter.Calculationsand
measurementshave been made for maximallyexposed individuals.

Site K: Yes. Dose ratesvary betweenbackgroundand 5 mrem/h.

Site L: Yes. There are stacksof boxed soils, and spent fuel racks covered
with steel thatare fenced.

Site M: Yes. Outdoorradioactivematerialsare storedat the facility. Materials
may be stored outdoorswithin severalfeet of occupied buildings. If
the dose rate nearthese containersexceeds 0.2 mrem/h, the areais
posted "No Loitering--RadiationArea Nearby."

/

i|s.ll T H i

8. What is the maximum calculated dose to:

a. a person in the u_'tHcted areas of the si_ or facility? How much of
this is internal versus external?

b. an offsite individual?

Site A: Most onsite dose is external.

Site B: Most worker dose is internal(primarilyPu in the lungs). Offsite doses
are not calculated.

Site C: Most workerdose is external (-- 10-20 mrem). Internaland offsite
doses are not calculated.
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Site D: Most workerdose is external;no internal. Off'sitedoses are internal,

primarilyfrom airbornetritiumintakes. Offsite maximumexposed
individual (MED is 0.2 mrem/y.

Site E: Offsite MEI not available;believed to be near zero.
+ I

Site F: The maximumcalculateddose to a person in unrestrictedareas of the
site is - 10 mrem/y, with internal dose < 1 mrem/y. For an offsite
individual, the maximumcalculateddose is < 1 mrem/y.

Site H: Background.

Site I: Background.

Site J: The maximumdose outside the ControlledArea is 30 mrem/y;
< 1 mrem/y is due to internal.

Site K: The maximumdose is 10 mrem/y external; 3 mrem/y from internal.

Site L: The maximumcalculateddose is from external radiationand is less
than 100 torero. Offsite is less than 1 mrem.

Site M: The calculatedmaximumexternaldose to a site worker is 44 mremand

2 mremfor a 40-h/y visitor.

r, ,,ii,, i iiiiiiiii

9. Has your contractor legal organization (site or corporate) developed an opinion
as to the acceptability of area monitoring in lieu of individual personnel
monitoring devices? If yes, explain or obtain copy if possible.

iii iii ii

Site A: Under evaluation.

Site B: Decisions made on a case-by-casebasis. Managementpushes personnel
dosimetry. Currentlydraftinga writtenpolicy on who gets dosimeters.
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Site C: N/A.

Site D: Legal opinions havebeen solicited regardingthe question of the relative
• values of AM and personneldosimetrydata. It was advised thatAM

does not provide an adequatesubstitute for personneldosimetry. The
' cost benefits of scaling down the personnel dosimetryprogramare not

believed to substantiatethe loss of harddata and increased dose

uncertainty(and therebyincreasedchance of DOE loss of a litigation
case) introducedby an AM program.

Site E: No.

Site F: No. Historically, site managementhas opposed areamonitoringin lieu
of personnel monitoring.

Site H: No.

Site I: No.

Site J: No.

Site K: No.

Site L: Consideredbest to have a dosimeteron everyone.

Site M: Yes, a technicalposition paperhas been prepared.

10. If you do not intend to implement an area monitoring program to replace
issuance of personnel dosimeters, what is the basis for that decision? Has

DOE approved the decision?

- Site A: DOE has been notified of their decision not to implementAM until
1996. DOE has decided not to distributeadditional funds to implement

• an AM programearlier.
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Site B: The AM programwill be used to provide 1) additionalsupportfor dose

reconstructioncases, and 2) backupmeasurementsif a personnelbadge

is lost. They do not intendto pull any badges from anyoneas a result
of implementingthe AM program. DOE has not been formally notified
that the purposeof the AM programimplementeddiffers from that
statedin the RCM.

Site C: No area monitoring.

Site D: They have statedtheir practiceand policy of issuing personnel

dosimeters to employees in a numberof implementationplans. They
have requestedan exemptionfrom the implementationof area
monitoringfor the purposesof personnel monitoringthat DOE has
stated in the RCM. They have received no backlash from DOE to this
point.

Site E: No significantcost benefit. Substantialreductionin liabilityprotection.
Still developing a position paper.

Site F: They intendto implementa programfor portionsof their facility.

Site H: N/A.

Site I: ?

Site J: N/A.

Site K: Personnelwho do not enter ControlledAreas no longer receive TLDs.

Site L: DOE has not formallybeen notified on the use of area monitors.

Site M: N/A.
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U.S. Department of Energy (DOE). 199_. Radlolo&lcalControl Manual. DOWEH-0_6T
(DOE N 5480.6), Washington,D.C.
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APPENDIXB

SUGGESTEDDRAFT PROCEDUREFOR THE

" WHC AREA MONITORINGPROGRAM

TITLE : AREA MONITORING DOSIMETRY PROGRAM

1.0

This document provides an overview of and generalguidance for Westinghouse

HanfordCompany's(WHC's) Area MonitoringDosimetryProgram(hereafterreferredto as
area monitoringprogram). Area monitoringdosimetersare requiredin certainWHC
facilities to recordand documentthat doses adjacentto Radiologically ControlledAreas are
negligible.

2.0 SCOPE

This document presentsa procedurefor establishingan area monitoringprogramat
WHC, including criteriafor determiningwhich facilities are to be monitored, the number and
location of dosimeters, dosimeter type, the frequencyof dosimeterchange-out,and the
method for evaluatingdataobtainedfrom the dosimeters.

3.0 DEFINITION

[TSD]

4.0 RESPONSlBIIATIF__

[To be addressedby WHC]
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5.0 REOUIREMENTS OF THE DOE RADIO_GICAL CONTROL MANUAL AND

HANFORD srI'E RADIOLOGICAL CONTROL MANUAL

The U.S. Departmentof Energy's (DOE's) Radiolo&ical Control Manual OtCM)and
the Hartford Site"Radiolo&iCalControl Manual (HSRCM)specify area monitoring
requirements. Both the RCM (DOE 1992) and the HSRCM(RL 1992) require the
establishmentand maintenanceof a comprehensivearea monitoringprogramto record and
document ,,radiationlevels in routinelyoccupied areasadjacentto RadiologicalBuffer Areas
(Radiologically ControlledAreas at the HanfordSite). According to the HSRCM, these data
should be used to supplementexisting monitoringprogramdata and provide data in the event
of an emergency. The HSRCMalso states that the dosimeterresults may be used to support
dosimetry investigations.

5.1 ACCREDITED DOSIMETERS

All record dosimetersused by OccupationalHealth and Safety (OHS) Dosimetry shall
be accreditedby the DOE LaboratoryAccreditationProgram(DOELAP) and issued by the

HartfordSite ExternalDose Program.

5.2 CONTROL OF DOSIMETERS

The Dosimetry and MonitoringSection (D&MS)shall control all recorddosimetryin
accordancewith the proceduresof this manual. Such control includes (but is not limitedto)
placement, change-out, and processing of dosimetersused in the area monitoringprogram.

5.3 RECORDS

D&MS shall assure that an appropriatedosimetryrecords system is maintainedand,"1

when required, thatdata and informationare availableto management.

5.4 REPORTS

The information of exposure per quarterfor all areamonitoringdosimeters shallbe

kept for one year and then published in a WHC yearly reportof the area monitoring
program.

B.2



6.0 PROCEDURE

TbJs procedurefor establishingan areamonitoringprogramat WHC includes criteria
• for identifying the facilities that will be monitored, determiningdosimeterplacement,

changing out the dosimeters,and recording and evaluatingthe dosimeterdata.

6.1 CRITERIA FOR DETERMINING WHICH FACHATIES WH.L HAVE AREA
MONITORING DOSIMETERS

Any WHC facility shall have area monitoring dosimeters installedif any of the
following requirementsapply:

* All WHC facilities in the 200 and 300 Areas where WHC employees workat least
8 hours a month.

* Any WHC facility that has a currentradiologicalworkpermit 0tWP) assigned to it,
or any facility that is within 15 m of a facih'tythat has an _ting RadiationArea or
ContaminationArea associated with it. (This includesfacih'tiesthat belong to other
contractorsat Hartford.)

s Outdoorareas (such as tank farms) that are securedand fenced in, and that meet the
requirementsabove. Locations that are not fenced in, or that have no entranceor
egress controls, will not be monitored.

6.2 NUMBER AND LOCATION OF AREA MONITORING DOSIMETERS

Each facility is requiredto have the following numberof area monitoringdosimeters,
as identified in Section 6.1 of this procedure:

• At least one area monitordosimeteribr each facility that requiresareamonitoring
dosimeters.

• One additionalarea monitoringdosimeterfor every 25 staff members for each facility
that does not have a RadiologicallyControlledArea or Radiological Buffer Area but
requiresarea monitoringdosimeters.
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• One additionalarea monitoringdosimeterfor every 15 staff membersfor each facility
thathas a l__diologicallyControlledArea or Radiological Buffer Area.

• Additionalarea monitoringdosimeterswhere designatedby facility health physicists.

The location of the area monitoringdosimeters in each facility shall be determinedby facility

health physicists and provided in AttachmentA of this procedure.

6.3 TECHNICAL DESCRIFHON OF THE AREA MONITORING DOSIMETERS

Area monitoringdosimetersshall be DOELAP-_ited dosimeters. The area
dosimeter shall be the HartfordBasic Dosimeter, which is a basic dosimetercomprisinga

single thermoluminescentdosimeter (TLD) chip intended to monitordose from penetrating
photon radiationonly (x-rays or gammarays).

Otherdosimeters may be consideredif a commerciallyavailabledosimetry systemthat

meets the needs of this programbecomes DOELAPaccredited.

6.4 CHANGE-OUT FREQUENCY FOR AREA MONITORING DOSIMETERS

Change-outis defined as the removal of the installed areamonitoringdosimeter, immediately
followed by the replacementof a new, identical area monitoringdosimeter in the same

location. The frequencyof the change-out is determinedas follows:

• All area monitoringdosimeters shallbe changed out routinelyon a quarterlyschedule,
with the possibility of semi-annualchange-out in the future.

• Area monitoringdosimetersmay be changed out in any facility at the written request

of the facility manager of that facility, the RadiologicalProtectionManager, or the
OccupationalHealth and Safety Manager.

NOTE: No areamonitoringdosimetercan be changed out without the immediate

replacementof a preparedidenticalareamonitoringdosimeter,unless the location of the area
monitoringdosimeteris being discontinued.
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6.5 CHANGE-OUT PROCEDURE FOR AREA MONITORING DOSIMETERS

The following procedureis to be used for changingout area monitoringdosimeters:

i. Area monitoringdosimetersshall be changed out or installed by assignedWHC staff
' memberswho are underthe directionof the WHC staff memberresponsiblefor

maintainingthe WHC area monitoringprogram.

2. The change-outor installationof areamonitoringdosimetersshall be performedon a
frequency(or for a reason) statedin Section 6.4 of this procedure.

3. Each area monitoringdosimetershall be identified with a bar-codedlabel containing
the following information:

• building identification, in the upperleft comer

• locationidentification,in the upperright corner (i.e., Loc.5)

* location sequentialnumber, in the lower left comer (i.e., 0,1,2...)

• system librarynumber("Axxxx', where A denotes the area monitoring
dosimeter,and xxxx is a sequentialfour-digitnumber), in the lower right
corner. °

4. An identificationcard shall be posted in each location thatshall provide the
identification numberof the areamonitoringdosimeterand instructionsnot to tamper
with the area monitoringdosimeter. (See the example in AttachmentA.)

5. The WHC staff memberresponsiblefor maintainingthe WHC areamonitoring

programshall preparefor change-out of area monitoringdosimetersby:

• Requestingand procuringthe appropriatenumberof area monitoring
dosimeters to be preparedby the Instrumentationand ExternalDosimetry
Section, and preparinga list of the identificationnumberof each area
monitoringdosimeter.
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* Preparing a list of area monitoringdosimeters to be changed out at that time.
The list shall containthe identificationnumber,buildingnumber,and room
number, as well as space for writing the date of the change-out, the name of
the staff memberperformingthe change-out, and comments. A map of each
facility shall be provided, showingthe location and identificationnumberof

|

each area monitoringdosimeter.

• Noting on the list of areamonitorswhethereach change-out to be performed is
a routine change-out, a new location for monitoring, or a location to be

' discontinued.

6. The WHC staff memberresponsiblefor the area monitoringprogramin a specific
facility will receive:

• Area monitoringdosimeters numberedfor each location.

_

• A list of areamonitoringdosimeters to be changed out, with space for the staff
member to enter the date of the change-outand sign to certify the change-out.

• A mapof each facility with area monitoringdosimetersto be changed out,
showing the location of each area monitoringdosimeterand its identification
number.

• An assigned date for completing the change-outof the areamonitoring
dosimeters.

7. Each WHC staff memberassigned to change out areamonitoringdosimeters shall:

• Replace each area monitoringdosimeter in the designatedlocation with the
appropriatelynumberedareamonitoringdosimeter.

• Date and sign the change-out form for each area monitoringdosimeteras it is
changed out, initially installed, or discontinued.

• Locate the area monitoringdosimeter in an unobtrusivespot in the designated
area in .theappropriatefacility (preferablyabove 30 inches from the floor). t
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• Note on the change-out form any different conditions or any pertinent

observations relating to the work (such as tampering, moving, observed

excessive heat or water damage).
m

• Return all changed-out area monitoring dosimeters and the change-out form to

' the individual responsible for maintaining the WHC area monitoring program.

The form and changed-out dosimeters should be returned before the assigned

completion date.

8. The individual responsible for maintaining the WHC area monitoring program shall

perform the following actions:

• Receive all changed-out area monitoring dosimeters and change-out forms

from assigned PNL staff members.

• Check that all changed-out area monitoring dosimeters are present and that the

change-out forms are completed properly.

• Investigate any missing area monitoring dosimeters or incorrect information on

the change-out forms.

• Return all changed-out area monitor dosimeters for processing.

9. The individual responsible for maintaining the area monitoring program shall obtain

processing results of the changed-out area monitoring dosimeters:

• The information of exposure from each area monitoring dosimeter shall be

combined with the elapsed time (date on to date off) to determine the exposure

per quarter value for each area monitoring dosimeter location.

• The information of exposure per quarter for all area monitoring dosimeters

shall be kept for one year, and then it shall be published in a WHC yearly

report for the area monitoring program. (This procedure shall also be

incorporated into the report.)
qt

• The WHC yearly report for the area monitoring program shall be distributed

" to all individuals on a list determined by the Radiological Protection Manager.
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• The requirednumberof copies of the WHC yearly reportfor the area
monitoringprogramshall be sent to archiveson the RecordsInventoryand
Disposition Schedule(RIDS) program.

I

• Any area monitoringdosimeterthat provides an exposure exceeding
75 mrem/quartershall be investigatedand documentedby the WHC staff
member who is responsiblefor maintainingthe area monitoringprogram.

• If tampering,damage, or different conditionsare reportedfor any area
monitoringdosimetersby the WHC staff memberwho is assigned the change-
out of these dosimeters, these dosimeters shad be investigatedand the results
included in a reportto the RadiologicalProtectionManager.

7.0 REFERENCES

U.S. Departmentof Energy (DOE). 1992. Radiological ControlManual. DOE/EH-0256T
(DOE N 5480.6), Washington,D.C.

U.S. Departmentof Energy RichlandOperationsOffice (RL). 1992. Hanford Site

Radiological Control Manual. HSRCM-1, Richland,Washington.
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ATrAC_ A

" [To be developed by WHC: locations, and maps of locations, of areamonitoringdosimeters]
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