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Low-Level Waste Disposal Facility Safety Analysis Experience:
Establishing Radionuclide Inventories

C. C. Fields,WestinghouseSavannahRiverCompany

INTKODUCTION

This paperdescribeswork performedto estimateradionuclideinventories(Materialat Risk) for
use in developingupgradedsafety documentationfor the SolidWaste ManagementFacility
(SWMF) at the Departmentof Energ_s SavannahRiver Site (SRS).

The SWMFincludes disposal and storagefacilitiesfor low-level radioactivewaste generated at
SRS and other government-ownedlocations. The SWMFis primarilycomposed of"burial
grounds," where waste has been disposedof in trenches since 1953, concrete vaults, scheduledto
be used for disposal starting in 1994, and above-ground paved "pads," where transuranic(TRU)
waste is stored in containers awaitingfuturedisposal at the Waste Isolation Pilot Plant (WIPP) in
New Mexico. The SWMFalso includesareas for above-ground storageof contaminatedused
equipment, a waste compactor,tanks for storage of slightlycontaminatedreprocessing solvents, a
facility_ocertifywaste priorto shipmentto WIPP, and buildingsfor storage of containerized
mixed and hazardous waste.

The SRS is an approximatelycircularregionapproximately30 km (18 miles) in diameter and
approximately800 square kilometers(300 square miles) in area. Most of the areas (or
"subfacilities")makingup the SWMFare locatednearthe center of the site.

DESCRIPTION

The objective of the work was to produce radionuclideinventories (includingprojections for
future material) that areconservativelyboundingfor safety assessments (but not grossly
overconservativeso as to artificiallycause predicted accident consequences to exceed acceptance
limits)without excessive effort or cost. Projectingfuture inventorieswas crucialbecause the
inventoriesof waste storage/disposal facilitiestend to increase;several of the areas makingup the
SWMFeithercurrently have the physical capacity to operate for several more years or can be
expanded.

Inventories were needed for several differenttypes of safety assessments. Some types of
assessments need total subfacility (or subfacility-segment)inventories. Others need the inventory
in the containersthat can be affected by a singlepostulated credibleevent. Several differenttypes
of inventories were developed for each subfacility to meet these needs. For example, the TRU
inventories included evaluation-basis inventories for single containers inventories of several
differenttypes.



The generalapproachwas to: (1) identifythe best availableinformationfor the currentinventory
of each subfacility(or the maximumcredibleinventory for process-typesubfacilities,suchas the
compactor);(2) adjustthe currentinventory foruncertaintyallowances,biases, andprojectionsof
futureadditions;and(3) convert the informationto a form readilyusable for safetyassessments.
Formost of the subfacilities,thisreadily-usableform consisted of lists ofthe radioactivity(in curie
units) for 27 key radionuclides,plustwo pseudonuclides,"otherbeta-gammaemitters"and "other
alphaemitters,"to cover less importantnuclidesnot on the standardlist.

Difficulties encounteredincludeddealingwith: (1) the "expandable"natureof a waste
storage/disposalfacility;(2) the many differentareas withinthe SWMFand the differenttypes of
waste in each area; (3) the numberof waste streamscomingto the facility(whichmay changeas
the SRS missionshiftsto decontaminationand decommissioning);(4) lack of detailin datain the
existing computer-basedinventory trackingsystem;and (5) the need to estimate inventoriesfor
materialalreadyin the facilitythat was assayed,packaged,and emplacedunderproceduresand
standardsthathaveevolved over a 40-year period(some olderproceduresallowedhighersingle-
containerinventories thanareallowed today).

Since waste disposalbegan over40 years ago and the last extendedperiodof high-powerreactor
operationwas in 1988, radioactivedecayis significantfor severalimportant nuclides(e.g., tritium,
most fissionproducts,and mostneutronactivationproducts). The estimates of radionuclide
inventoriestook creditfor decaywhere datawas readilyavailableand the decaywas expected to
resultin significantinventoryreductions.

Availabledatafor some materialdoes not specifyits precise isotopic makeup(some enriched
uraniumat SRS has relativelylarge amountsofU-234 andU-236) and, for short-half-lifematerial,
the isotopic mix changes while thewaste is stored. The estimationtechniqueswere
conservativelybased on assumedisotopic mixesthat maximizedthe calculatedradiationdoses
from postulated releases of the material. In some instances, the assumedisotopic fractions
summedto more than 100%. For example, the (14.1-year half-life)Pu-241 contentof plutonium
was counted as both parent (beta-emitting)Pu-241 and as daughter(alpha-emitting)Am-241 to
ensurecalculateddoses will be boundedfor materialof any age.

RESULTS

The resultsof thiswork, whichconsist of severalmulti-column(and in some cases, multi-page)
tablesof nuclideactivityvalues, were documentedin an EngineeringCalculationpreparedin
accordancewith SRS procedures.

Muchof the availabledata on materialdepositedin the SWMFpre-dates developmento_"current
nuclear industry qualityassurancerequirements.Since the inventory estimateswere partlybased
onthis early data, the final inventoryvalues were qualifiedfor use in safety assessmentsby an
interdisciplinaryteamreview process, conductedin accordancewith SRS procedures(in addition
to the normaldetailedtechnicalpeerreview).
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Projectedfutureinventoriesareverysensitiveto initialassumptions,suchas the scheduled
operationalstatus of certainsubfacilities,continueduse of currentwaste packagingprocedures,
andcontinuationof restrictionsonbringingspecifictypes of waste into certainareas. These
assumptionswere documentedindetailin the EngineeringCalculationso that, in the future,they
canbe linkedto administrativecontrolsto protect the safetybasis.
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