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SUMMARY

, This report provides summary results of the CY 1992 As Low As Reasonably

Achievable (ALARA) Program at the Pacific Northwest Laboratory (PNL).(a) This report

. includes information regarding whole-body exposures to radiation, skin contaminations,

and the nonradiological ALARA program.

-,Thecollective whole-body radiation dose to employees during 1992 was

0.58 person-sievert (58 person-rem).(b) This dose was 105% of the projected dose of

0.55 person-sievert (55 person-rem). The Radiation Protection Section's Field

Dosimetry Services group projected that no PNL employee's dose would exceed

0.02 sievert (2 rem) based on dosimeters processed during the year; no worker actually

exceeded the limit by the end of CY 1992.

There were 15 reported cases of skin contamination for PNL employees during

1992. This number is 60% of the projected total of 25 cases. There were an additional

15 cases of personal effects contamination to PNL staff. Thirteen of these

contamination events (43%) occurred at the 324 Building.

Line management made progress during 1992 on the implementation and use of

challenging and productive ALARA goals by the operational organizations. Line

management completed all goals that could be completed through the efforts of the

organizations involved. Appendix A describes the final status of the 1992 ALARA

goals. Appendix B describes the radiological ALARA goals for 1993.

The Occupational and Radiological Safety and Radiation Protection Sections of

the Laboratory Safety Department perform audits of radiological ALARA requirements

routinely for specific facilities withsignificant potential for exposure. These ALARA

audits are part of a comprehensive safety audit of the facility, designed to evaluate and

improve total safety performance.

q

[a) The Pacific Northwest Laboratory Isoperated by Battelle Memorial Institute for the U.S.Department of Energy

under Contract DE-AC[]6-76RLO 1830.

t

(b) The dosimetry records base the collective whole-body dose on dose to compliance dosimeter-wearing PNL staff

on-site only. All other data, discussions, conclusions, etc. in this report include both on-site and off-site

Information.



The injury and accident rates for 1992 indicate that PNL protected staff members

and the public from unacceptable exposure to nonradiological hazards. Motor vehicle

accident and loss rates increased from two reportable accidents in 1991 to seven

reportable motor vehicle accidents in 1992. There were no fires at PNL in 1992 that

resulted in damage.
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I. INTRODUCTION

• The concept of maintainingexposures to radiation as lowas possible (ALAP)

was first introducedformallyin 1954 by the NationalCommitteeon Radiation

Protection. DOE Order5480.11, "RadiationProtectionfor OccupationalWorkers,"

establishesrequirementsfor DOE contractorALARA programsand referencesHealth

Physics Manual of Good Practices for Reducing Radiation Exposures to Levels that are

As Low As Reasonably Achievable (ALARA), whichdescribespossibleelementsof

ALARA programs.

ALARA is a factorconsidered in all PNL projects. Section 10.0 of PNL-MA-6,

Radiation Protection, providesinformationon PNL'sradiologicalALARA program. PNL

trainsall radiationworkers inALARA ideasand techniques. The purposeof this report

isto summarizeand documentactivities,accomplishmentsand resultsof safety

parametersinvolvedinthe ALARA ProgramduringCY 1992.

At PNL, the ALARA philosophyis not limitedto nuclearand radiologicalhazards;

PNL appliesthe ALARA conceptto a widevarietyof hazards, includingexposureto

hazardouschemicalsand physicalhazards(lasers,noise,etc.). Linemanagement

makesexposuresto chemicalsALARA by substitutinglesshazardouschemicals,using

engineeringcontrolssuchas ventilationor containment,and usingadministrative

controlsand personalprotectiveequipment. Laboratorymanagement reduces

exposureto physicalhazardssuch as lasersor rotatingequipment by separating

people from the hazardthroughthe useof timing,distancingor shieldingand/or

guarding. PNL-MA-43, Industrial Hygiene, Occupational Safety and Fire Protection

Programs, is the PNL documentcontrollingsuchwork.

The Occupationaland RadiologicalSafety Section of the Laboratory Safety

Department administers the ALARA Program; radiological through the PNL ALARA

Coordinator, and non-radiological through the Industrial Hygiene Group. The research

and operational organizations develop ALARA goals; the ALARA Coordinator reviews

these goals and tracks their progress throughout the year. The ALARA report displays

CY 1992 radiological goals and their status in Appendix A; the CY 1993 radiological

goals are in Appendix B0 Line management implements the ALARA programs and

Laboratory Safety and other organizations provide training in many topics.



II. RADIOLOGICAL ALARA

This section summarizes performance of PNL under the portion of the ALARA

Program regarding radiological concerns. It includes information on radiation doses

and skin contaminations and identifies the organizations with the highest doses.

Radiation Exposure

in CY 1992 staff members at PNL facilities on the Hanford Site monitored for

compliance with DOE Order 5480.11 (i.e., multipurpose dosimeter wearers) received a

total of 0.58 person-sievert (58 person-rem) in CY 1992. At the beginning of the year,

the ALARA Coordinator projected 0.55 person-sievert (55 person-rem), based on

planned activities, primarily those in the 324 and 325 Buildings. The difference

between projected and actual dose was + 5%.

Exposure Trends

The ALARA Coordinator analyzed the distribution of doses among staff. Figure 1

shows the distribution of doses among the 1735 staff members monitored for

compliance with DOE Order 5480.11 (multipurpose dosimeter wearers). The most

frequently occurring dose for staff members during 1992 was 0 millisievert (0 millirem).

The average dose for this group during 1992 was 0.34 millisievert (34 millirem),

compared to 0.35 millisievert (35 millirem)in 1991.
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FIGURE 2. Annual Collective Whole-Body Dose for the Last 10 Years

Figure 2 shows the yearly trend in collective whole-body dose for PNL. The

figure illustrates the correlation of collective dose to the major programs. The ALARA

Coordinator relates the dose maximum in 1986 to the destructive examination phase of

the steam generator project. The rise in collective dose in 1989-1990 was the result of

the single-shell tank waste characterization. The majority of the increase in collective

dose in 1992 is attributed to the 325 Building A-Annex clean-out, and increased

activities in the 324 Building B Hot Cell clean-out activities. Figure 2 also shows the

general trend toward lower doses at PNL, some of which is independent of major

projects. The ALARA Coordinator expects the collective dose for PNL to remain below

1 person-sievert (100 person-rem) over the next several years, unless significant

program changes occur.

Increases in the number of high-dose tasks, including large numbers of entries

into high radiation areas, increased the overall dose for the Laboratory as a whole. The

number of high individual doses increased, while the collective dose for many tasks

' decreased with growing experience and implementation of ALARA techniques. The

decrease in dose-for-task was attributed to the accomplishment of many ALARA goals

(see Appendix A, "Status of CY 1992 ALARA Goals"), conducting pre-job ALARA

m,_etings as well as more active ALARA reviews and participation from Laboratow

Safety. The Health Physics Department of the Life Sciences Center has remained at a



consistentlylow dose level over the past few years. Most of thisdose is due to the

unavoidableroutinerequirementsof itsprimaryjob, radiationdetectorand dosimeter
calibrations.

Figure 3 showsthe yearly trend in totalcollectivewhole-body dose incurred by

the five centersor directorateswiththe highestcollectivewhole-bodydoses for the last

threeyears. The FacilitiesandOperationsDirectorateaccountedfor approximately
40% of the totalCY 1992 PNL collectivewhole-bodydose. The Materialsand Chemical

Sciencesand Waste TechnologyCentersaccountedfor the majorityof the balance of

the totaldose, incurringapproximately26% each. Most centersincurreda collective

dose slightlyhigherthan their 1991 totals. The increasesinthe Facilitiesand

OperationsDirectorate,the Waste TechnologyCenter and the Material and Chemical
SciencesCenter are due to the activitiesdescribedabove.
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Figure 4 shows the distributionof dose among PNL high dose organizations for
1992. The department incurring the highest collective dose was the Process

Technology Department of the Waste Technology Center, which operates the majority

of PNL's hot cell facilities, incurring 25% of the PNL collective dose. The Technical

Services Department, Facilities and Operations Directorate received 18% of the PNL



total. This dose results from support of the research and facilityoperations and

maintenance. The LaboratorySafety Department, alsoof the Facilitiesand Operations
Directoratereceivedapproximately17% of the PNL collectivedose, the majorityof

whichisdue to routineactivitiesof the RadiationProtectionTechnologistsin supportof
the hotcell cleanoutactivitiesinthe 324 and 325 Buildings. The Chemical Sciences

Departmentof the Materialsand ChemicalSciencesCenter received10% of the total.

The MaterialsScienceDepartmentandAnalyticalChemistryLaboratoryof the Materials
and ChemicalSciencesCenter had8% of the totalPNL doseeach. The ALARA

Coordinatorattributesthe majorityof the dose forall of thesedepartmentsto staffwho

workinthe 324, 327 and 325 Buildings.The Health PhysicsDepartment of the Life

SciencesCentercontributed5% of the PNL collectivedose (see Figure4).
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FIGURE4. Distributionof Dose Among High-Dose Departments, 1992

Observing the centers'and departments' trends of collectivedose totals over the

• years indicatesthat the levelof the collectivedose relatesdirectlyto the numberof

projectsinvolvingworkwith radioactivematerials. The numberof projectsinvolving

. radiationwork and the relative amount of thistype of work load has been historically
variable,makingitsomewhatdifficultto adjustor weightthe collectivedosesfor

comparisonof differentyears. Linemanagementmay reassignpersonneland



organizational groups to other jobs or organizational groups continuously throughout

the year, making it relatively difficult to accurately assign doses to specific projects and

work. Considering these obstacles involved in accurate trend analysis, a qualitative

analysis of the 1992 overall collective dose totals for PNL has shown typical or

expected values when compared with the recent years' totals (after 1986). The actual

dose for 1992 was only 5% higher than projected, the best projection in recent years.

Quarterly ExposureEvaluations

Procedures for identification, tracking and evaluation of job tasks of staff

memb_,rsreceiving potentially excessive whole-body and/or extremity doses remained

in place in 1992. Supervisors of staff members with doses that indicate potential to

exceed annual or quarterly limits receive an exposure evaluation 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 line management can implement further ALARA practices

wherever possible, and, if necessary, increase the administrative limit. Radiological

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

appropriate. The whole-body and extremity quarterly doses used as criteria (in 1992)

for evaluation were 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 1, three PNL staff members exceeded the criteria for evaluation during 1990. In

1991, one individual exceeded the limit in first quarter due to an off-site exposure; how-

ever, no one exceeded the limit for the year. In 1992, the dosimetry results projected
that no individual would exceed the yearly limit, and no individual did. This decrease in

the number of projected high dose individuals shows the attention to detail of the staff

and their management, as well as the effectiveness of the ALARA program.

TABLE 1. Number of Staff Members Whose Extrapolated
Year-End Dose Exceeded 0.02 Sievert

Quarter CY 1989 CY 1990 CY 1991 CY 1992
1st 6 3 1 0

2nd 1 0 0 0

3rd 1 0 0 0

4th 0 0 0 0



Skin Contamination

In CY 1992, PNL staff had a total of 15 cases of skin contamination compared to

. an estimated number of 25 (Appendix D), up only two from 13 in 1991. The number of

skin contaminations in 1991-1992 is a significant reduction from previous years. Figure

5 shows the historical trend of yearly skin contaminations for the period 1989-1991.

The decline in the number of contaminations is mostly due to heightened staff

awareness, attention to detail while removing protective clothing, and a decrease of the

use of personal clothing in contaminate_ and potentially contaminated areas.

Reduction of skin contaminations is also attributed to the survey for contamination of

some protective clothing received from the laundry before use.
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FIGURE 5. Annual Incidence of Skin Contaminations from 1989 through 1992

An analysis of the available data indicates that the rate of the skin

contaminations, as well as number of the skin contaminations, remained essentially

constant in 1992 as compared to 1991. In 1990, the rate of skin contaminations per

entry into a Radiologically Controlled Area (RCA) was approximately 3-4 x 10 -5

contaminations per entry, while in 1991 and 1992 the rate was only 1-2 x 10-5 per entry

into an RCA. The number of entries into RCAs in all three years was approximately

500,000.
i.

Figure 6 provides a breakdown of skin contamination cases by facility since

1986. Many of the 1992 cases (seven) occurred in the 324 Building. At the beginning



of the year, the ALARA Coordinator projected 25 cases based on planned activities and

historical trends. The low number of contaminations in the 324 Building (compared to

historical results) is despite continued work in the Shielded Materials Facility Hot Cell, .
the B Hot Cell clean-out, and work with materials that have historically caused many

contaminations, such as cesium chloride and tritium.

2O

18t18

14 14 I II 325r

m 12 _ Other
0 10 9Im
Q)

.a
I:::: 8 7 7
: 8

Z 8 S 5

4 ! 43

2 1 1 1

0

1989 1990 1991 1992

Calendar Year
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III. NONRADIOLOGICAL ALARA

. During CY 1992, the Laboratoryhad an averageof 3995 full-time staff members
who worked 6.9 million hours on research and development programs. This section

discusses the nonradiological safety performance of PNL for CY 1992.

Accident Investioation
w

Laboratory Safety and line management investigate all accidents, injuries,

illnesses, motor vehicle accidents, fires, and property damage with serious

consequences and document them in detail. PNL policy requires line management

involvement in the response and investigation of accidents and in the establishment

and implementation of corrective action. These activities ensure that line management

takes appropriate actions to prevent recurrence of the accident, and demonstrate PNL's
commitment to providing a safe and healthy workplace.

FirstAid Cases

The LaboratorySafety Department investigated153 first aid casesduring

CY 1992, an increasefrom 127 cases in 1991. LaboratorySafety investigatedeach

reportedoccupationalinjuryor illnessand recommendedappropriatecorrectiveactions

to linemanagementto preventrecurrences.

RecordableInjuriesand Illnesses

Current criteria considers occupational injuries recordable if they are severe

enough to require medical attention beyond first aid (e.g., prescription medication,

sutures, treatment of broken bones, lost workday cases, etc.).

Before 1990, PNL used criteria defined by the U.S. Department of Energy (DOE)

or the State of Washington to classify the injury or illness and to determine required

documentation. In 1991, PNL fully implemented Bureau of Labor Statistics (BLS)

criteria. Laboratory Safety classified all injuries during 1991 using the BLS criteria,

which results in higher numbers of recordable injuries. Laboratory Safety re-examined

• the records from 1990 with partial use of the BLS criteria. These new criteria resulted in

a higher number of recordable injuries than those in 1989. Laboratory Safety considers

, all occupational illnesses to be recordable illnesses. The data from 1991 has been re-

examined, resulting in slightly different results than reported in the 1991 ALARA report

for both PNL and the DOE Richland Operations Office (DOE-RL).



The LaboratorySafety Department and line management jointly investigate

recordableinjuriesand illnesses. DuringCY 1992, staffmembersincurred98

recordable injuries. This number resulted in a recordable injury incidencerate of 2.83

recordable injuries or illnesses per 200,000 work hours. Figure 7 compares this rate to

past PNL rates and to DOE-RL. The ALARA Coordinator expects that the numbers of

recordable injuries DOE-wide will risewhen full implementation of the BLS criteria
occurs.

LostWorkdayIniuriesv

Laboratory Safety considers an injury or illness a lost workday case if the staff

member misses an entire, regularly scheduled, work shift due to an occupational

accident. These injuries are more serious than most other recordable injuries since the

consequences include significant lost time. Staff members sustained 48 lost workday

cases during 1992, which resulted in a lost workday case incidence rate of 1.39 lost

workday cases per 200,000 work hours. Figure 8 compares this rate to past PNL rates
and to DOE-RL averages.

FIGURE 7. PNL Recordable Injury Incidence Rate
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The 48 lostworkdaycases resultedin444 lostworkdaysand 175 daysof work

restriction.These lostand restrictedworkdaysresultedina lostworkdayincidencerate

of 17.88 lostworkdaysper 200,000 workhours. Figure9 comparesthis rate to past

PNL ratesand to DOE-RL averages.
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MotorVehicleAccidents

Staff members drov_,government vehicles approximately0.83 million mileswith

seven reportableaccidentsduring 19,_2. PNL's motorvehicleaccidentrate for 1992 .
was 8.46 accidentsper millionmiles,as comparedto 2.67 accidentsper millionmilesin

1991, and none in 1990. Figure 10 comparesthese rates to past PNL rates and to

DOE-RL averages.

The motorvehicle loss rate for 1992 of $8.71 per thousand miles comparesto

$2.47 perthousandmilesin1991, andnone in 1990. Figure11 comparesthis rateto

pastPNL and DOE-RL rates. Dueto the relativelyfew milesPNL staffdrive each year,

a few accidentscan significantlyaffectthe PNL statistics.
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FIGURE 11. PNL MotorVehicle LossRate

PropertyDamageand Fires

DuringCY 1992 seven non-tirepropertylossaccidentsoccurredcausing

$91,558 in losses. Of the seven accidents,the two mostexpensiveweredue to the

actionsof WestinghouseHanfordCompanypersonnel,whichresultedin $73,400 (80%

of the total) in damage.The mostsignificantexpense incurred_ue to an accidentwas a

riggingcrewdroppinga 25,000 poundpressbrake machine($39,900), and the second

mostcosdywas damage to an experimentallithiumsystem($33,500). This damage

resultedin a propertydamag_ rate of 2.31 for CY 1992. Figure12 comparesthis rate

to other PNL propertylossrate,.._andto DOE-RL averages.

There were no firesthat causeddamageto PNL propertyin 1992. Figure 13

comparesthis rate withpreviousyears rates.

13



FIGL'RE 12. PNL PropertyDamage Lossr_ate
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APPENDIX A

STATUS OF CY 1992 ALARA GOALS

The majority of the CY 1992 ALARA goalswere completed. Three goals were

. not completed due to circumstancesbeyondthe controlof the organization;

these goals were canceled.

This appendixexaminesthe goals individually,stating the goal number and

a statement of the goal. The statement of the goal will be followed by a

summary of final progress. The goals are numberedaccordingto the

organizationworking on the goal, the buildingwhere the work is being done and

a sequentialnumber.

The following organizationshad ALARA goals for CY 1992: Waste

TechnologyCenter (WTC), ReactorTechnologyCenter (RTC), Materials and
ChemicalSciences Center (MCSC) and the LaboratorySafety Department (LS).

Goal Number Goal

WTC-324-1 DecontaminateRoom 147 to redt,ceexposureto operatingstaff and to
reducepotentialfor skincontaminations.

Thisgoalwas completedahead of schedule.

WTC-324-2 Reducepersonnelexposureby reducingthe numberof personnel
entriesintothe ShieldedMaterialsFacility(SMF) hotcell airlockin
orderto introducematerialsintoor retrievematerialsfrom southcell.
One to threeshieldedtransfermechanismswillbe designed,
fabricated,and installedintoexisting4-inchdiameter cellaccess ports.

Thisgoalwas canceled;the projectwas terminatedby DOE.

WTC-324-3 Reducepersonnelexposurein the SMF aJrlockby developinga
remotelyoperablesystemfor removingradioactivewastes,created as
a resultof the CesiumEncapsulationProgram(CEP), from southcell
for disposalinthe HN-200 liner.

. This goal isconsideredcompleted.When the projectwas terminated
by DOE onlyportionsof the shieldedmechanismswere completed.
Those that were completedare in use.

A.1



w'rc-327-1 Removeradioactivecontaminationfromthe interiorof the "D" and "F"
cells'ventilationductsinorderto significantlyreduceradiationdose
ratesin the 327 Buildingbasement. It isestimatedthat the successful .
removalof thiscontaminationwill lowerdose ratesin the vicinityof
theseductsby 75% or more. i

This9oal was completedontime, withthe anticipatedresult.

w'r'c-327-2 Furtherreducepersonnelexposureto hazardouschemicalsby
identifyingand obtainingalternate,nonhazardousmaterialsfor use In
decontaminationworkand otheroperationswhich requirethe useof
variousreagents. Decreasingthe potentialfor exposureto hazardous
chemicalswillenhance preventionof radiologicalmishaps. Minimizing
the potentialgenerationof radioactivemixedwaste willbe enhanced,

This goalwas competed,witha reductionin use of hazardous
chemicalsto onlyone chemical. Furtherresearchis being done to find
a substitutefor the remainingchemical.

MCSC-306W-1 Relocateor disposeof ThO=locatedin Room 141 to reducedose rate
in Laboratory151.

Thisgoalwas canceleddue to offsiteproblems.

MCSC-306W.2 Reducehandlingandtransportationrequiredfor movementsof
depleteduraniumbarstockwithin306W Facilityby the additionof
supplementalin.processinspectionequipment.

This goalwas completedontime.

MCSC-306W-3 Declassifydepleteduraniumcoresthat are beingstoredin Room 123,
allowinginventoryandpotentialexposurereduction.

Thisgoalwas completedon time.

MCSC-325-1 Reduceexposureto potentiallyradioactivesoilsamplesduringanalysis
of cyanidethroughthe acquisitionand implementationof semi-
automatedinstrumentalanalysisequipment.

i

Thisgoalwas completedon time.
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MCSC-325-2 installpressureand moisturesensorsinthe 325 Buildinghotcells
whichwillprovidenotificationsof over-pressureand over-flow
conditionsinthe cellsfor earlyresponseto theseabnormalevents.

This goalwas completedontime.

MCSC-325-3 Reviewand modify,as appropriate,the buildingroutineradiological
surveyscheduleand frequencyto moreaccuratelyreflectcurrent
buildingoperationsand requirements.

Thisgoalwas completedahead of scheduleby LaboratorySafety staff.

MCSC-325-4 Pursue the eliminationof allWestinghouseHanfordCompany(WHC)
nuclearmaterialsfromthe basementcagestoragearea, and
relocate/consolidatebuildingtransuranicwastedrum storage inthis
cagearea.

Thisgoalwas completed.

RTC-306W.1 Reduce Inventoriesof enrichedUO=materialswithinthe 306W Facility.

Thisgoal was canceleddue to offstteproblems.

LS-324-1 Evaluatethe benefitof the closedloopSVVPlaundryrecyclingsystem
inuse at the 324 Building,in preventingskinand personaleffects
contaminations.

Thisgoalwas completedontime. Varying amountsof contamination
were found inthe cleanlaundry,and the recycledlaundryis now
surveyedrandomlyforcontamination.

A.3



APPENDIX B

RADIOLOGICALALARA GOALS FOR CY 1993

The following organizationshad radiologicalALARA goals: Waste Technologye

Center (WTC), Material and Chemical Sciences Center (MCSC) and Reactor
Technology Center (RTC).

i

Goal Number Synopsisof Goal
McSc'306W-g3-1 Reduce t'he inventoryof Uranium,Which Will reduce the

backgroundradiationlevel as well as unnecessarydose to the
staff.

MCSC-306W-93-2 Reducethe amount of liquidradioactivewaste stored in Lab 132,
which will reduce unnecessarypersonneldose.

MCSC-306W-93-3 Reducethe probabilityof contaminationfrom the crackedflooring
by repairingor replacingthe flooring(joint with RTC).

MCS-325-93-1 Removeand disposeof the Pu-contaminatedglovebox in Room
410, which will reducethe dose rate and contamination hazard.

MCS-325-93-2 Remove radiationcontaminationhot spots from 325 A Annex
floor, which will reduce the highdose rate hazard.

MCS-325-93-3 Designand fabricate a shieldedwaste handlingsystem for the
ShieldedAnalytical Facilitywhich will reduce personneldose.

WTC-324-93-1 Designand installa new track system for removal of waste from
the 324 Buildingmain hot cell complex airlock. Use of the new
track system will reducetime in the airlock as well as industrial
hazards.

WTC-324-93-2 Designand fabricate a remote decontaminationand viewing
system for reductionof personneldose and contamination.

WTC-324-93-3 Reducethe volume of waste generatedby use of analytical
instrumentation.

WTC-327-93-1 Identify anddisposeof waste and unneededradioactivematerials
. from B and G hot cells.

WTC-327-93-2 Reducenonproductivepersonneldose in the canyon room by
' removing painted-overcontamination,changingfilters, etc.

WTC-327-93-3 Reduce the use of, or replace the hazardoussolvent
1,1,1-trichloroethane with nonhazardoussubstitut<J.

B.1



APPENDIX C

PROJECTIONS FOR CALENDAR YEAR 1993

. The projectionsfor CY 93 are based onseveralsources. The primarysource is
the individualorganization'sestimateof collectivedose basedon plannedactivities.
The ALARA Coordinatorreviewstheseestimatesand makesan independentappraisal
of high-doseorganizations,thencombinesthe estimatesintoa PNL-widecollective
dose estimate. Other sourcestaken intoaccountare historicaland recenttrendsin
dose and contamination,as wellas the year to date. This estimateis usuallyrelatively
accurate,due to exposureratesforcertaintasksbeingrelativelywell knownand the
extensiveplanningthat occursbeforea newtask is undertaken. An increasein
exposureis expectedfor 1993 as the pace of hotcellclean-outactivitiesincreases,as
well as several repairsto hotcellfacilities.

The estimatefor the expectednumberof skincontaminationsis basedon
plannedwork incontaminationareas, pasttrends,plannedtraining,andexpected
effectivenessof protectiveclothing. Thisprojectionis subjectto widevariationsfrom
yearto year due to the relativelysmallnumberof eventsthat occurand to unexpected
sourcesof contamination.As the majorityof the highdosejobs are plannedto occurin
Very High ContaminationAreas, the ALARACoordinatorprojectedthe same numberof
skincontaminationsas projectedfor 1992, despitethe lownumberof actualskin
contaminations.

Very few new or unexpecteduptakesof radioactivematerialshaveoccurredat
PNL inrecent years;therefore,usuallynoneare projected. The uptakes in pastyears
have been eitherchronicuraniumuptakesin the milliremrange, or offsiteuptakesof
tritium. No new uptakesare projectedfor CY 1993.

The Projections for CY 1993 are as follows:

0.65 person-Sievert(65 person-rein)collectivewhole-bodydose.

25 skincontaminations.
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APPENDIX D

. SKIN CONTAMINATION CASES IN CALENDAR YEAR 1992
o • Q'

, There were 15 casesof skin contaminationof PNL staff at the Hanford Site in 1992,

60% of the projected25 cases. These casesdo notincludeothercontractorstafffound

to be contaminatedat PNL facilities.Of these 15 cases,7 were inthe 324 Building,6 in

the 325 building,one inthe 327 Buildingand one inthe 329 Building. The table below

liststhe skincontaminationsinchronologicalorder, includingthe buildingwhere the

contaminationoccurred,a briefdescriptionof the detailsof the eventand a listed

cause. An occurrenceclassifierdeterminedthe severityof the event and the cause of

the event accordingto the guidancegivenby DOE Order5000.3A. The occurrence

classifiersdeterminedthat all skincontaminationsinCY 1992 fit the categoryof "Off-

NormalOccurrence." The Off-NormalOccurrencereportsdescribeall skin

contaminationsin moredetailand can be found inthe OccurrenceReportingand

ProcessingSystem(ORPS) databaseusingthe occurrencenumberlisted(note:all

occurrencenumbershave the prefixRL-PNL).

In additionto the 15 skin contaminationevents, there were 15 eventsinvolving

personaleffectscontamination.These eventswillbe trackedinfuturereports.

Occurrence Cause/
Date number Building Details Problem

" 2/3/92 324-1992-0007 324 Staffmember'shandcontaminatedduringshoe cover Equiprnent/
removal. Material

4/13/92 325-1992-0008 325 Duringa sampletransfer,a staffmemberwas Defective/
contaminated.Staff memberassumedinsideof bag was Inadequate
uncontaminated.Proceduredid notdetail the operation. Procedure

5/8/92 325-1992-0009 325 Staffmembercontaminatedwhilehandlingcontaminated Lack of
laundrywithoutgloves. No procedureexistedfor Procedure
handlingcontaminatedlaundry.

6/26/92 324-1992-0017 324 Staffmemberfoundto becontaminatedfollowingentry Equipment/
intohotcell galleries. No workwas performed,and no Material
contaminationwas found. Contaminationsource
assumedto be contaminatedlaundry.

7/1/92 325-1992-0016 325 A causticsolutioncreated holesin a staffmember's Equipment/
gloves,whichled to skincontamination. Material
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8120192 325-i992-0023 325 Staffmemberfoundcontaminatedwithalpha Unknown
contaminationfollowingworkwithbeta materials.
Unknownsourceof contamination.

10/1/92 PNLBOPER- 329 A NORCUS professorhandleda technetium-99 Personnel '
- 1992-0059 "° , contaminated instrumentwithoutgloves in _lblationof the Error "

RVVP.
)

10/13/92 324-1992-0022 324 A staffmember'shandwas contaminatedafter usinga Personnel
contaminatedcan of degreaserin violationof the RVVP. Error

10/26/92 324-1992-0023 324 Staffmember'shandbecamecontaminatedwhileworking Unknown
ina glovebox.Sourceof contaminationunknown.

10/28/92 PNLBOPEM- 327 Staff member'shandcontaminatedbycontamination Equipment/
1992-0012 insidecanvasglove fromlaundry. Material

11/2/92 325-1992-0029 325 Staffmember used andremovedan instrumentfrom a Personnel
contaminatedarea withouta survey. Error

11/11/92 324-1992-0026 324 Staffmemberremovedand useda contaminatedwrench Personnel
fromroped-offarea withouta survey. Error

11/18/92 325-1992-0031 325 Staffmember'shandcontaminatedwhileremovinginner Personnel
pairof gloves. Contaminationcame from changingouter Error
pairof gloves.

12/23/92 324-1992-0028 324 A brokenremotemanipulatortape contaminatedtwostaff Equipment/
members. Material

12/28!92 324-1992-0029 324 A controlsystemcomponentfailed,whichled to a staff Equipment/
memberbecomingcontaminatedon his head. Material
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