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ABSTRACT

The Waste IsolationPilot Plant (WIPP) is a U.S. Department of Energy (DOE_
facilityplannedand built to demonstratethe safelong term storageof plutonium
contaminatedwaste resultingfrom the nuclearweaponsproductionactivitiesof
the UnitedStates. While thesewastes are all packagedwithin sealedcontainers
prior to shipment to the WIPP, the danger to human health from plutoniumhas
necessitatedextensive safety measures. State-of-the-artmonitoring instru-
mentationhas been installedat the WIPP to providerapid warning of accident
situations. The WIPP usesalpha particleCAMsto providean alarm if significant
concentrationsof airbornetransuranicsare present.

The alpha CAM, or ContinuousAir Monitor,is an instrumentdesignedto accumulate
airborne particles and then continuouslymeasure that accumulatedsample for
alpha particle emission characteristicof plutonium. The WIPP has two appli-
cationsfor alpha CAMs. One set of alpha CAMs is used for work place monitoring
and uses a nominalalarm setpointof 12 countsper minute. This 12 cpm setpoint
has been determinedto cause an alarmwhen the CAM air samplingsystemhas col-
lected the equivalentof 8 DAC (DerivedAir Concentrations)of alpha emitting
transuranicisotopes. DOE Order 5480.11statesthatCAMs shouldhave a detection
capabilityof 8 DAC-hr. The second set of WIPP alpha CAMs is used to monitorthe
WIPP effluentand uses a nominalsetpointof 40 cpm that has been calculatedto
ensure that the off-sitemaximum individualat risk from a WIPP releasewill not
receivea dose greaterthan 10 mR/yr. Many CAM years of operationalexperience
at the WIPP has establishedthat the 12cpm setpointsare operationallyreliable
and result in almost no false alarms.

The WIPP has worked closelywith CAM designersand manufacturersto help make
availablea new generationof alphaCAMs thatmeet or exceedthe requirementsset
forth in variousorders,standards,and guidancedocuments. The reliabilityand
low false alarm performanceof radiationmonitoringequipmentis just as impor-
tant as the sensitivity,since the alarmmust be believed to be effective. The
WIPP workplaceCAMs, for instance,reliablyprovidean alarm to an 8 hour I-DAC
airbornereleaseof transuranicelements. This sensitivityin the presenceof
varyingnaturalairborneactivity,i.e.,radonprogeny,has introducedsome limi-
tations. Statisticalvariations in the backgroundand target material count
rateswill produceexcessivereportingof highor low variations. We havedeter-
mined that an algorithmusing data from 6 consecutiveone minute time intervals
to determine an alarm conditionaccomplishesour goal of high CAM sensitivity
with less than one alarm per year resultingfrom counting statistics.
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This paper documentsthe logic and approachused to determinea fast alarm set-
point for the airborne alpha radiationCAMs in serviceat the WIPP. The WIPP
alphaCAMs (EberlineCorp. modelAlpha-6A)haveprovisionsfor two high radiation
alarms. These two alarms havebeen used as a singlealarm level by settingthem
both at the same setpoints.

The WIPP is designed with a "safetyin depth" approachto the storageof trans-
uranic wastes. WIPP operationalproceauresshould eliminate any chance of a
release,but detailed safety analysiswork indicatesthat if a significantre-
lease were ever to occur it would probablybe from an accident situationthat
would producemost of the release in a short duration "puff." While the prob-
abilityof such a releaseis small,the fact that it is more probablethan other
releasescenarioshas causedus to reviewthe CAM alarm setpointlogic to provide
a more timely alarm for a puff release,while not sacrificingthe sensitivity
alreadyachieved.

The approachpresentedmakes use of the two alarm setpointfeatureof the alpha
CAM, continuesthe present use of the one alarm which has been optimizedfor
high sensitivitywith low false alarms,and uses the second alarm to providea
fast(er)responseto a puff release. The assumptionmade is that a significant
puff releasewould produce enough airborne alpha emitting material that low
countswould not be a (statistical)problem. We can thus developan alarm set-
point requiringa time short comparedwith six minuteswithout excessivefalse
alarms and therebyprovide a faster responseto an emergency.

An analysisof WIPP alpha CAM minute by minute data indicatesthat statistical
fluctuationsseldom produce60 cpm output readingsfrom workplaceCAMs and two
consecutivefalse60 cpm outputreadingshas neverbeenobserved. The WIPP alpha
CAM installationsare carefullygroundedand shieldedto preventexternalnoise
frombeing sensedas alpha particlecounts. The presentlyconfiguredWIPP alpha
CAMS have never been observedto report highcountsdue to noise in two consecu-
tive countingperiods. This analysisthus indicatesthat a fast alarm setpoint
of 60 cpm Pu/TRUwith a 2-of-2logic set for one minute countingperiodsshould
provideimproved CAM alarm performanceby reducingthe time to alarm from six
minutes to two minutes in the case of a significantpuff release. A similar
analysisfor the effluent monitoringCAMs recommendsa fast alarm setpointof
600 cpm with a similar 2-of-2logic using one minute samplingperiods. These
fast alarmsetpointsensurea CAM alarm in two minuteswhen a puff releaseoccurs
that is approximatelytwo percentof the allowableyearlydose to the radiation
worker or to the off-sitemaximum individualat risk.

The improvedtime responseof the WIPP alpha CAMs was made possibleby the fact
that the alpha CAMs have provisionsfor two alarm settings. The second alarm
settingis now defined as a fast alarm, and while it cannotprovide the highest
sensitivityto airborne transuranics,it does provide the capability to more
rapidlyrespondto a major release. These two CAM alarm setpointscoupledwith
the WIPP operationalproceduresand Fixed Air Samplerretrospectiveair moni-
toring,yields a radiologicalmonitoringcapabilitythatfully complieswith the
requirementsof the DOE Orders and ALARA goals.
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