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SUMMARY

This report provides summary results of the CY 1990 ALARA Program at the

Pacific Northwest Laboratory. (a) Information has been included regarding

" whole-body exposures to radiation, skin contaminations, and the nonradio-

logical ALARA program.

The collective whole-body radiation dose to employees during 1990 was

0 68 person-sievert (68 person-rem). (b) This dose was 85% of the projected

dose of 0.80 person-sievert (80 person-rem). There were three PNL employees

whose doses were extrapolated to exceed 0.02 sievert (2 rem) during the year,

but no workers actually exceeded 0.02 sievert (2 rem) by the end of CY-1990.

There were 31 reported cases of skin contamination for PNL employees

during 1989. This number is 78% of the projected total of 40 cases. The

majority of these cases (48%) occurred at the 324 facility.

Progress was made on implementing ALARA (as low as reasonably achievable)

practices through ALARAgoals developed and carried out by the research
I

centers.

The injury accident rates indicate that staff members and the public have

been well protected from unacceptable exposure to nonradiological hazards.

The motor vehicle accident and loss rates were greatly improved due to

employees' abilities to avoid accidents, with rates below U.S. Department of

Energy (DOE) averages. There were no PNL fires in 1990 that resulted in

damage. Starting in 1988, the industrial health and safety section began pub-

lishing accident data and rates for each center, allowing management to moni-

tor safety performance parameters in their organization.

"4

(a) The Pacific Northwest Laboratory is operated by Battelle Memorial
Institute for the U.S. Department of Energy.

(b) The total whole.body dose is based only on onsite exposure; however, to
+ make this report as useful as possible to PNL staff, all other data,
-+ discussions,conclusions,etc. in this report include both onsite and

offsite exposure.
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INTRODUCTION

The conceptof maintainingexposuresto radiationas low as possible

(ALAP)was first introducedformally in 1954 by the National Committeeon

' "RadiationProtectionfor OccupationalRadiatiOn Protection. DOE 5480.11,

Workers,"establishesrequirementsfor DOE contractorALARA programsand

' referencesHealth PhysicsManual of GoodPractices for ReducinaRadiation

Exposuresto Levels that are As Low As ReasonablyAchievable (ALARA),which

describes possibleelementsof ALARA programs. Section 10,0 of PNL-.MA-6,

"RadiationProtection,"provides informationon PNL's ALARA program. The

purposeof this report is to summarizeand documentactivities,accomplish-

ments and resultsof safety parametersinvolvedin the ALARA Programduring

CY 1990.

At PNL, applyingthe ALARA philosophyis not limitedto nuclearhazards;

PNL applies the ALARA concept to a wide varietyof hazards, includingexposure

to hazardouschemicalsand physical hazards (lasers,noise, etc.). Chemical

exposure is kept ALARA by substitutingless hazardouschemicals,using engi-

neering controlssuch as ventilationor containment,and using administrative

controls and personal protectiveequipment. Reducedexposureto physical

hazards such as lasers or rotating equipmentis accomplishedby separating

people from the hazard through the use of timing,distancingor shielding/

guarding.

The ALARA Program is administeredby the Occupationaland Radiological

Safety Section of the LaboratorySafety Department. The researchorgani-

zationsdevelopALARA goals; the ALARA coordinatortracks their progress

throughoutthe year. The goals and their status are presentedin Appendix A;

Appendix B containsthe radiologicaland nonradiologicalgoals for C¥ 1991.



RADIOLOGICAL ALARA

This section summarizesthe portion of the ALARA Programthat deals with

radiologicalconcerns, lt includes informationon radiationdoses and skin

• contaminationsand identifiesthe organizationswith the highest doses.

' RADIATIONEXPOSURE

In CY 1990 a total of 0.68 person-sievert(68 person-rem)was receivedby

staffmembers monitored for compliance with DOE 5480.11 (i.e., multipurpose

dosimeterwearers). At the beginningof the year, 0.80 person-sievert

(80 person-rem) was projected based on planned activities, primarily those in

the 324 and 325 facilities.

Exposure Trends

The distribution of doses among staff members monitored for compliance

with DOE 5480.11 (multipurposedosimeterwearers), is shown in Figure i. The

most frequently occurring dose for staff members during 1990 was 0 millisiev-

ert (0 millirem). The averagedose for this group during 1990 was 0.44 mill-

isievert (44 millirem), compared to 0.6 millisievert (60 millirem) in 1989.

Figure 2 shows the yearly trend in collectivewhole-bodydose for PNL.
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fIGURE'2. Annual CollectiveWhole-BodyDose for the Last 10 Years

The figure illustratesthe dependenceof collectivedose on the major pro-

grams. The dose maximum in 1986 was relatedto the destructiveexamination

phase of the steam generatorproject. The collectivedose for PNL is expected

to remain below i person-sievert(100 person-rem)over the next severalyears,

unless significantprogramchanges occur.

Figure 3 shows the yearly trend in total collectivewhole-bodydose

incurredby the five centers with the highest collectivewhole-bodydoses for

the last 3 years.(a) Facilitiesand Operationsaccountedfor approximately

32% of the total CY 1990 PNL collectivewhole-bodydose. The Material and

ChemicalSciences, ReactorTechnologyand Waste TechnologyCenters accounted

for the majority of the balance of the total dose, incurringapproximately

24%, 17% and 14%_respectively.=

All of the centers, except for Facilitiesand Operationsand Health

Physics,significantlydecreased their doses relativeto their 1989 totals.

Much of this improvementwas due to the fact that a major 1989 project (the

(a) As a result of reorganizationsand the reassignmentof staff members, i_
was difficultto compare annual doses assigned to organizationswith com-
plete accuracy. These data do, however, provide a fairly good picture of
the major doses received by each organization.

L
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single-shell-wastecharacterization)which caused significantevenly distri-

buted doses was completed. Other factorsthat may have improvedthe dose

totals were the accomplishmentof many ALARA goals (seeAppendixA, "Statusof

CY 1990 ALARA Goals"), conductingpre-jobALARA meetings and the relative

total work load of the centers. Departmentsin the Facilitiesand Operations

Center as well as Health Physics have remained consistentat their present

dose levels over the past few years, mostly due to the unavoidable routine

requirementsof their jobs" performingradiationprotectionduties,detector

and dosimetercalibrations,and facilitiesand equipmentmaintenance.

, The departmentsincurringthe highestdoses in Facilitiesand Operations

during 1990 were LaboratorySafety and 300 Area Crafts Services;approximately

13% and 14% of the PNL total, respectively. Recommendationswere made that

these departmentsdevelop annual ALARA goals. The AnalyticalChemistry

Laboratoryof Materials and ChemicalScienceshad 15% of the total number of

exposures. Post-lrradiationExaminationServices of ReactorTechnology

received 11% of the total, while Waste ProcessEngineeringof Waste Technology

accountedfor 9% of the total, The majority of the doses for all of these

5
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departmentswere attributed'Lowork in the 324 and 325 Buildings. As with

their respectivecenters,_most departmentsshowed significantdecreases in

total doses during 1990........

Observingthe centers' and departments'trends of collectivedose totals

over the years indicatesthat the levels are directly related to the number of

projects involvingwork with radioactivem_terials. The number of projects

involvingradiationwork and the relative amount of this type of work load

have been historicallyvariable,making it somewhatdifficultto adjust or

weight the collectivedoses for comparisonof differentyears. Personneland

organizationalgroups may be reassignedto other jobs or organizationalgroups

continuouslythroughoutthe year, making it relativelydifficultto accurately

assign doses to specificprojects and work. Consideringthese obstacles

involved in accurate trend analysis,the 1990 collectivedose totals for PNL

have shown typical or expected values in comparingwith the recent years'

totals (after 1986).

Quarterly Exposure Evaluations

Procedures For identification, tracking and evaluation of job tasks of

staff members receiving potentially excessive whole-body and/or extremity

doses remained in place in 1990. Three staff members exceeded the criteria

for special evaluations. Supervisors of staff members with doses that indi-

cate potential to exceed annual limits received a quarterly exposure evalu-

ation request (and form) for each staff member with a high dose. The

supervisor evaluates the tasks being performed by the individual(s), and

records pertinent information on the exposure evaluation form so that ALARA

practices can be implemented wherever possible. Radiological Engineering

reviews the supervisor's evaluation and initiates follow-up actions as appro-

priate. The whole-body and extremity quarterly doses used as criteria for

evaluation are those values that extrapolate to year-end doses of 0.02 sievert

(2 rem) for the whole-body and 0.30 sievert (30 rem) for the extremities. As

shown in Table I, eight PNL staff members exceeded the criteria for evaluation

= during 1989. In 1990, three individuals exceeded the limit in first quarter;

however, no one exceeded the limit for the year.

6
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SKINCONTAMINATION

In CY 1990,PNL had a totalof 31 casesof skincontamination(see

AppendixD). Figure4 showsthe historicaltrendof yearlyskincontami-

nationsfor the period1986-1990.Figure5 providesa breakdownof ski,con-

taminationcasesin 1990by facilitysince1986. Mostof thesecases(14)

occurredin the 324 facility.At the beginningof the year,30 caseswere

projectedbasedon plannedactivities.

FIGURE4. AnnualIncidenceof SkinContaminationsfrom 1986through1990
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_N...ONRADIOLOGICAL ALARA

During CY 1990, the Laboratoryhad an average of 3326 full-timestaff

members who worked approximately3-4 million hours on PNL-relatedprograms.

" This section discussesthe nonradiologicalsafety performanceof staff members

for CY 1990.

FIRST-AIDC$6______

The LaboratorySafety Departmentinvestigated145 first-aidcases during

CY 1990. Each reported occupationalinjury or illnesswas investigatedby

LaboratorySafety staff members, and correctiveactions were recommendedto

line management as appropriateto preventrecurrence. Criteriadefined b" the

U.S. Departmentof Energy (DOE) or the State of Washingtonare used to clas-

sify the injury or illnessand determinerequired documentation.

RECORDABLEINJURIESAND ILLNESSES

Occupationalinjuriesare consideredrecordableif they are severe

enough to require medical attentionbeyond first aid (e.g.,prescriptionmedi-

cation, sutures,treatmentof broken bones, lost workday cases, etci.).All

occupationalillnesses are consideredrecordable. Recordableinjuriiesand

illnessesare investigatedjointlyby the LaboratorySafety Departmentand

line management. DuringCY 1990, staff members incurred35 recordableinju-

ries. This number resulted in a recordableinjury incidencerate of 2.05

recordableinjuriesor illnessesper 200,000work hours. The 1990 rate nearly

doubled from that of 1989, but the increasewas primarilydue to a change in

the mandatory criteria for determiningthe recordabilityof injuriesand ill-

, nesses. This rate is comparedto past PNL rates and to DOE's RichlandOpera-

tions Office (DOE-RL)in Figure 6.

I

LOST WORKDAY INJURIES

An injury or illness is considereda lost workday case if the staff

member'misses an entire, regularlyscheduled,work shift due to an occupa-

= tional accident. These injuriesare consideredmore seriousthan most other

recordable injuriessince the consequencesincludesignificantlost time.

- 9
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Staff members sustained19 lost workday cases during 1990, which resulted in a

lost workday case incidencerate of 1.11 lost workdaycases per 200,000work

hours. This rate is comparedto past PNL rates and to DOE-RL averages in

Figure 7.
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The 19 lost workday cases resulted 'in72 lost workdays and 59 days of

work restriction. These lost and restrictedworkdays resultedin a lost

workday incidencerate of 7.67 lost.workdays per 200,000work hours. This

rate is compared to past PNL rates and to DOE-RL averages in Figure 8.

MOTOR VEHICLE ACCIDENTS

Staff members drove governmentvehicles approximately0.83 millionmiles

without an accident during 1990. PNL's motor vehicle accidentrate for 1990

was 0 accidentsper m_llionmiles, as compared to 6.67 accidentsper million

miles in 1989. These rates are comparedto past PNL rates and to DOE-RL

averages in Figure 9.

Fhemotor vehicle loss rate for 1990 of $0.00 per thousand miles com-

pares to $14.51 per thou_andmiles in 1989. This rate is compared to past PNL

and DOE-RL rates in Figure 10.

30

PNL
DOE-RL

d _
Z

_ 20 m

0
80 81 82 83 84 85 86 87 88 89 90 (a)

: Calendar Year
, 39010070.2

' (a) In 1990, PNL began using BLS criteria,resultingin
slightly higher numbers of recordable occurrences.
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PROPERTY DAMAGE AND FIRES

During CY 1990, PNL work resulted in one nonfire property-lossaccident

and $3,300 in losses. This is a property damagerate of 0.09 for CY 1990.

. This rate is compared to other PNL property-lossrates and to DOE-RL averages

in Figure 11.

, There were no fires damaging PNL property in Iggo, resulting in a fire-

loss rate of O. This rate is compared to other PNL fire-lossrates and to DOE

averages in Figure 12.

ACCIDENT INVESTIGATION

All accidents, injuries,illnesses,motor vehicle accidents,fires, and

property damage are investigate_by LaboratorySafety. Accidentswith serious

consequencesare investigatedand documented in detail. Management involve-

ment is required in the response and investigationof accidentsand in the

establishmentand implementationof correctiveaction. These activities

ensure that appropriateactions are taken to prevent recurrenceof the acci-

dent, and they demonstratePNL's commitmentto providinga safe and healthful

workplace.

13
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IMPLEMENTATIONOF AI_Am

Progresswas made during1990on the implementationof ALARAas evi-

dencedby the developmentand achievementof ALARAgoalsby the operational

organizations.The finalstatusof the 1990ALARAgoalsis givenin

ApperdixA. The radiologicalALARAgoalsfor 1991aregivenin AppendixB.

Auditsof radiologicalALARArequirementsare conductedroutinelyfor

specificfacilitieswith significantpotentialfor causingexposures.These

ALARAauditsare partof a comprehensivesafetyauditof the facility,

designedto evaluateand improvetotalsafetyperformance.In addition,the

ALARAcontestwas continuedin 1990to increasethe awarenessof the ALARA

philosophyamongstaffmembers.

g
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APPENDIXA

STATUSOF cy ,199.0ALARAGOALS

Center Goal Status

Waste Technology 324 Establish a monthly reporting sys- A request has beer submitted to
temfor individual staff exposure implement a system to provide the
rates, requiredeXposuredata, Thls system

has been initiated, This goal is
consideredcompleted,

Implementa Hot Cell Waste Disposal The WestinghouseHC-200 Cask/Disposal
System for radioactiveoperations Lines System has been selectedfo'r
within the Waste TechnologyCenter, implementation,Disposal linenand

grout containershave been procured
and received, Planned implementation
of the FIN-200Cook/LinesDisposa_
System is in May 1990, The utill-
zationof the HC-200Cask/Disposal
System is underway, The goal is con-

' sideredcompleted,

Laboratory Monitorthe RPT dose in the 324 ' RPT exposureswer._monitoredand the
Safety324 facilityto determinewhich activi- activitieswhich contributedthe most

ties contributethe most dose, The dose were identified, Improvements
dose versus activitydata will be for reducingdose are being devel-

evaluatedquarterlyand methods oped, The goal is considered
will be evaluatedfor reducingdose complete,
for those activitiescontributing
the major portionof dose,

Materialsand Chemi,-
cal Sciences 306W

Developdisposalprocessfor de- Processdeveloped;SDAR approved,
pleted uraniumscrap and reduce Forty drums groutedand packaged,
inventory, Initiatedisposal by The process is current (no slgnifi-
4/I/90, Stay currentwith genera- cant backlog),
tion by 9/30/90.

Relocateor disposeof ThO2 located A disposal requesthas been submitted
in Room 141 to reduce dose rate in throughPNL Safeguardsfor this mate- "

Laboratory#151, Completionby rial, No directionhas yet been
7/I/90, received, This goal has been carried

over to CY 1991,

. 325 Shield filters IrlRoom 40 to reduce Work authorized,expectedto be com-
dose rate at front face of 325A hot plete by 4/I/91, This goal has been
cells, Completionby 4/i/90, carriedover to CY 1991.

Reduce high backgroundstoredmate- Complete, This goal replaceda pre-
' rial in Lab 327. viouslystatedgoal to remove high

dose, rate-fixedcontaminatlonin
concretecurbirlgback-side325A hot
cells,

A.I



Center Goal Status

Reactor Technology
324 SMF Disposeof unusedand/orobsolete Approximately90% of the unused or

processingand test equipmentcur- excessequipmentpreviouslystored in
rently stored Inthe SMF operating the SMF operatinggallery has been
gallery. This equipmentis poten- excessed,transferredto the loan
tially radlologioallycontaminated, pool, returnedto the proper equip-
and timelydisposalwill reducethe ment custodian,or disposed of as
potential for personneloontamina- radioactivewaste. The remaining
tlon and radiationexposure, equipmentitemsare being retained to

supportfuturetentativelyscheduled
in-cellexaminationprograms.

Remove and disposeof miscellaneous Transferof all remainingspecimens
irradiatedtest specimenswhich are containingSpeolalNuclearmaterial
currentlystored both in SMF East to the 327 Buildinghas been com-
cell and SMF Southcell, These pleted,leavingthe SMF with no cur-
specimenshave no furtherexperi-, rent inventoryof SNM, Most of the
mental use, and their disposal will remainingirradiatedarchivesamples
result in significantlowerradio- have either been disposed of as
logicalexposureto SMF operating radioactivewaste or transferredto
personnelduring cell entries, 327 for interimstorage. Dispositicn

of the remainingsampleswill be
determinedbased upon guidance from
the appropriateexperimenters,

327 Postirradiation

TestingLaboratory Reduce radiationexposure levelsto Additionalshieldingwas placed under
personnelworking in the area of the cell to reduce readings;this is
the 327 BuildingB Cell and D Cell an interimcorrectionuntil the
by cleaningducts and/or drain llne ducts'and drain lines'interiorsur-
or addingadditionalsteel shield- faces can be decontaminated, Vendor
ing, This would reduceextremity informationwas reviewedand a pur-
dose rates to personnelby 50 to chase requisitionfor the purchase of
75% in these areas, a high pressurecleanerwas initi-

ated, Cleaningof ducts and/or drain
lineswill be carriedover as a 1991

goal.

Remove accumulatednon-TRUradio- High-energyirradiatedmaterials are
activewaste from 324 SMF and 327 processedrapidlyand stored or moved
Buildinghot cells, Prepareand to areas that provideadditional
ship waste to caissonburial, Con- shieldingbefore continuingwith the
_inuedremovalof waste will result processingof the low-energymater-
in loweredradiationexposureby ials, These actionshave reducedthe
25% to both operationspersonnel exposure levelsat the hot cell oper-
and customersworkingat the vari- ating stationby a 5 to I ratio,

" ous hot cells,

327 Postirradiation

TestingLaboratory Continueto developa suitable Awaitingarrivalof the high-pressure
methodand an approvedprocedure washer, Goal will be carriedover as ,
for cleaningthe interiorof the a 1991 goal,
individualhot-cellventilation

ducts. Successfulcleaningof
these ductswill substantially

: reduce radiationzone levels in the
327 Buildingbasementarea by 59 to
75%.

A.2



Center Boal Status

Review_hemioal inventoryand Complete, HazardousMaterialCus-
reducewhere approprlatelQontinue todianoontlnuesto reviewand reduce
updatingfacilityMSDS files and ohemloal inventoryas appropriate,
chemicaldatabaseand providekey
informationto the staff, Provide

m
stateand federal Environmental

Compllanoeschoolingopportunities
for the Ha:matcustodianto assist
with chemloalcontroland disposal,

Earth and '
Environmental
S(;iences Developand implementa programfor Program implementationcompleted,

reviewof hazareouswaste genera-
tion activitieswhich will encour-

age waste minimization,polIL4tion
controland reductionof tout auBo-

olatedwith waste disposal,

Reviewprojectsto determineneces- A programhas been establishedto

sity for chemicalexposuremonitor- performthe projectreviewsand
ing. Implementengineeringor pro- evaluate the need for monitoring,
tectiveclothingountrols where Implementationof the programhas
necessaryto remain below the pbr- begun and isa continualand ongoing
missiblechemicalexposure limit, task,

App]iedPhysics Developand implementa Laboratory Plan developedand implemented,
ManagementPlan for the center.
The plan will cover safety,hazard-
ous materials,security,the
responsibilitiesof all staff mem-,
bers, and will requirethe identi-
ficationof the resourcesfor plan
implementation.

Laboratoryqualityand housekeeping Inspectionsand reviewsof inspection
inspectionswill be performedon a resultshave been performed,
bimonthlybasis. The resultsof
the inspectionswill be reviewed
with departmentmanagers.

z
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APPENDIXB

q

,RADIOLOGICALALARA GOALS FOR CY 1991

Center/Dept. (_oal
I ' i .....

Waste Technology324 Reducedose to hot-celloperationstechnicians
by 20% from CY 1990. This will be accomplished
by reviewingdose reductiontechniques,such as
time, distance,and shieldingat the pre-job
ALARA meetings.

Reducequantityof secondarywaste products
generatedby programmaticactivitiesby 50%
fFum CY 1990.

Reducethe number of skin contaminationevents
of Waste TechnologyCenter staff by 25% from
CY 1990.This will be accomplishedby review-
ing,during the pre-jobALARA meetings,proper
dressing/undressingtechniques.

Laboratory
Safety 324 Improvepencildosimeterprogram for RPTs

assignedto the 324 facility. This program
will allow the RP to more closelytrack RPT
exposureas a functionof work performed.

Materialsand Chemi-
cal Sciences 306W

Continueto pursue the relocationor disposal
of ThOo locatedin Room141 to reduce dose rate
in LabOratory151. A Material Requestwas sub-
mitted to Safeguardson 5/7/90,but this

• CY 1990 goal was not completedsince no dispo-
sition instructionswere received.

Locatematerial storageand waste barrels for
depleteduraniummetal turnings in a central
locationwithin the specialtymachine shop in
Room 132. This locationis to be, at a
minimum,ten feet away from any equipment,/
machinists'work stationand will reduce back-

i

ground exposureto all programpersonnel. Pre-
vious storageareas were more convenientto
both programmachinistsand the project'stech-

_ nical staff,but their random placements
throughoutthe shop placed larger-than-
necessaryquantitiesoF radioactivematerial
next,to the work stations.
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.,.Center/Dept. Goal

Modify to increase the physical size of the
radiation area in Room 132 to allow for the
transport of radioactive material from the heat
treatment area in Room 152 to the specialty
shop (Room 132). This would allow the large
roll-up door between the two bays to be opened
to mJre easily transport material to and from
the material processing areas without the use
of roller carts. Material will be loaded onto
one cart, then moved directly to its next
processing/machining station while remaining
within a radiationarea.

Materialsand Chemi-
cal Sciences 325

Reduce the dose rate at the front faceof the
325A hot cells by providingadequateshielding
in the face and ducts under the floor, and
changing the filterson the ducts.

Reduce radiologicalexposureto personneldur-
ing radiochemicalanalysisof waste tank
samplesby implementinga recentlydeveloped
analyticalprocedurefor the analysisof trans-
uranic elementsin single shell tank and double
shell tank samples. This procedurereplaces
four previouslyused procedures,thereby reduc-
'ingconsiderablythe total quantityof radio-
active samplerequired. In addition,the
period of time that staff memberswill be in
contact with the sampleduring the analytical
processhas also been reduced. As fundingper-
mits, additionalproceduredevelopmentactivi-
ties to reducestaff exposurewill be
undertaken.

ReactorTechnology
324 SMF Return cesium chloridecapsule not needed for

performanceevaluationof cesium chloride
encapsulationprogramsto the Waste Encapsula-
tion and StorageFacility. Removalof the cap-
sules will facilitateoperation in both SMF
South and East cells and reduce exposure risks
to personnel. '

Shield manipulatorthroughtubes to reduce
exposure to buildingoccupants. Shieldingwill
effectivelydecreaseexposure to acceptable
levels.
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Center/Del_t. Goal

327 ConvertModel G and Model E manipulator
Z-motiontape to cable. The number of repairs/
replacementswill be reduced,as will fewer
change-outs,which will result in lower person-

" nel exposure.

Clean the interiorof D and F-Cells'ventila-
tion ducts. Successfulcleaningof the ductsi

will reduce radiationlevels in the basement
area by 50 to 75%.

Review 327 Post-lrradiationTesting Laboratory
safe operatingand technicalproceduresand
revise,as necessary,to includerequirements
for,preplanningmeeting,ALARA meeting outline,
and chemical/radiologicalALARA information
where applicable.
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APPENDIXC

PROJECTIONSFOR,,CY1991

Projections for CY 1991 are 70 person-rem whole-body and 30 skin con-

' tamination cases. These projections are based upon planned work activities

for CY 1991.
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APPENDIXD

' SKIN,CONTAMINATIONCASESDURINGCY 1989

Orgini-
, zation

Date Code Facility Room Cause AffectedArea Comments

01/19/90 792B 327 Canyon Person, Error Finger Tips Took glove off to handlea
piece of metal to work on,

01/19/90 792B 327 Canyon Unknown Skin area: Had nontaminatlonon
base of jaw T-shlrt,

03/14/90 79_B 324 Air Lock Cloth, Fail, R Knee Implementeduse of knee

Cask Area pads, Samples of pan_ 7
reve_ed significant " Cs
and _Sr contamination.

03/14/90 /91B 325 603 Contamination L FingerTips Follow-upsurveyof area
on waste con- revealedcontaminationon
tainer handle waste containerhandle,

03116/90 792B 324 123 Radon-natural L palm Norm,

04/05/90 7W24 324 Greenhouse Person, Error Hair Rubbedhead against inside
wall; not wearinghead pro-
tection,

04/05/90 793A 324 18 Person, Error Top of head Contaminatedhead while
directingworkersto come
out of greenhouse.

05/31/90 7E41 314 HB50 Unknown Palms Possiblycausedby handling
samplecontainer,

06/15/90 7E50 325 309 Unknown Palms None

07/02/90 7E01 325 312 Unknown R hand Involvedin sink
decontamination.

07/25/90 792B 325 Cask Handle, Cloth, Fail, R arm Possiblepreviouscon-
taminationon coveralls.

07/25/90 791E 325 32 Unknown L thumb None

07/27/90 792B 324 Airlock Cloth. Fail, L forearm Profusesweat enhanced

clothingfailure,

: 08/01/90 7W25 327 Canyon Person. Error Rear thigh, Broke a line into cell and
calf and over-pressured,

nose,

08/05/90 7W23 324 Airlock Person. Error L knee Plastictorn while working
In airlock,

b

08/08/90 7932 331 SE Exit Ist. Unknown Hands None
- Fir

08/15/90 792B 327 Outside Unknown R palm Possiblycaused by handling
Building air samplerprobe,

08/22/90 792B 306W 132 Unknown R palm Norm
i
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Organi-
zation

Date Code Faollit.._. Room _ Cause., AffectedArea ...----- Co_nents

08/28/90 7C18 325 517 Unknown Fingers,L Workingwith 99T0 inside
hand hood.

09/13/90 792B 324 B Gallery Person,Error L thumb Failed _o contactRPT m
beforestart,

09/24/90 792B 325 711 Fan Rm Unknown L palm Suspectradon decay
products.

10/23/90 793A 324 SMF Gallery Person, Error L palm Crass-contaminationwhile
surveyingand while
undressing,

10/23/90 7R32 324 Decon Rm, Person, Error R eye, nose, Proceduralproblems,
upper llp,
R thumb

10/23/90 792B 324 139 Contamination L palm Handlepossibly con.-
Door Handle taminatedfrom egressof

SMF after contaminantswere

spread irlarea,

10/23/90 7W25 324 DeoonRm Person. Error flairand nose Proceduralproblems,

10/23/90 7R31 EDF Lab Unknown Nose None.

11/16/91 792B 324 B-Cell Unknown Neck Possiblycontaminatedwhile
Airlock undressing,

11/29/90 792B 324 Change Cloth, Fail, L wrist Profusesweat contributed
to contamination.

12/4/90 7933 324 Change Unknown R middle Possiblemishandlingof
finger stackmonitor check source.

12/12/90 7E15 325 400 Person. Error L hand Reached in hood to move
fingers equipmentwhile not wearing

glove.

12/20/90 7E15 325 400 Person. Error Forearmsand Contaminationfrom 'labcoat
fingers was transferredto arms

while removingcoat.

:
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