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ABSTXWCT
~

Tho Ins AlanmsE@ientificIaboratoxyhas rcccntlydesicjmcdand constructed-
a PlutcnimrPcsc&”=ha-tiW=loyx?nt Facilityto met design crilxmiair@oscd
by the ur~,tiStXcs Erwgy Rcsca.rrhad IkwclopncntAdmW s’uation. A
@mryo!2jQc’tive of ‘Ae design criteriaiS to a.!33UrCCiltirO~tdl p roteckkn
and W reliablynmnitorplutoniumciflucntvia the ventilationexhaust.sys’terns.

A stat~of-tll~-artfacilityexhaustaix nmnitoringsystcm is dcscrikd
tiichcstablishc:;nm.r idealmm-litionsfor”cvaluatig plutcmiumactivity
in tic Stxlc!:cfflL::lt.TWA -1 static;InsswrcScrfiingmnifoldsarc incor-
~ati to masurc avcrmgevclccityand int~~atd total dischargeair volunm.
llcscdtdx arc luyycxlat a cmputcrwhich mccivcs instnmcnt data through
a nulti.plcxSC- ~ingsys@n.
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&&rch and Dcvelopmt Pdnrh&tration criteria for ncw facilitiestilling
ikqr=~ qudntit.ics”of ~lutonium.1 W opxa’tioml facdity Ccmsistsof a
?*).c strucb~m mtinina ~lutoni L7Z rcscarc+lalxmWory arms comtructd
m ncct requircwcntsfor con~ ~t tier designaccidentcomiitions.

lb met the basic rcquircmnts for mnitorinq exhaust flm ad ccmcentration
f rdioacttvcmaterialsdischarqd to the eiivirommntfran * plutcmiun
~-s areas,a stateof * art fM, mxlitor”fiqard isokimtic stack sampling
Systan is incopxatd wit!!inthe edlanstair stxks. All procossexhaust.fran
theglcvti{ linesand air bled off frmn lakm%tory ati mcc!!l areas is
&hargcd thrcughtwo essentiallyidati~ exhau=tair pl~ and stacks.

lti stackair sanpl.ingsystm ccmsiscsuf fla wrditim equiprcnt,
uel~ity ~ing probes,isokincticair sanpl~ protcs,pl.utcah.nnca l!~
air nmitors, d ~= transmitti *ices.

SYSTEM AND FACILITY DESCRIPTION

‘IheIASL Plutonhm Researchard Devclopn=ntPdcili~ mnsists primrily
of an Ministration Building,Cold SuDportRuilding,ad Pluton.hn0p2.rations
kilditlq. TIIO PlulxmiumOperationsI&dmg is approximately81 intersby 86
meterswith groumlad hasmmt levels. Plutonim laboratoriesare locatedin .
the grmxd levelcm@ex and ventilationequipmmt in tic basmt. Thre@
Ventilationzonesare incorpxatd. Zone 3 is the bascmmt area a-mlis free
of radioactivecmtmination. Zcne 3 is 0.25 m of water ~ative m the outside.
Zme 2 is 0.25cm of watermre ncqativethan Zme 3 ad is cmprisd of the
min Mmratorie:;on the grourd lcvc?iflmr. Glovcboxesare Usd within the
plutoniwnI.almrxariesto handlephtcm.iammatcrjals assc-ciatcdwith .Wscazrch
ati dew Iopmnt activities. Glov&ox a-hems%m idcntifid as zoxc 1
d arc 1.5 cm of water rixyt tiyewith rmpcct to tha la.bratoryrouns. Each -6

ventilationzone has its mm venti1a+-ionmhaust systm; hcwmer ,bcforcakis
dischargd to the atncspher~,all ventilationSystam are ctiinai ~Jia ccnmmn
plenumatd stackfor each half of the tilding.

Elch exhauststack _ratcs air processingcla~s designedto establish
a flatvelocityprofileat the flm+mcasuremcnt and isolcimticsanplcwithdrawal
Cross-sectimalp?.ane. The dcvclop~mt of thi!;flat velwity profilc 5@JfiilCS

diaininq rcpm~atativc air samplemfrcm a m.1l.i~intmmpkr as requiredin
Jkmricm Natimal Stamhrd Guirlc:to Saml.inq Airbcmm RadimcLive Futm-ialin
Nu:lea Facilitirs, N13. 1-YJK92 shcv all @nts in tk sal@c withdrawalplane
-’ at the sam velocity.

Stackair flowccmililinnimgis providd by thrm asscnblic;(Fiqurc1) which
prducc scxpxkially air flm straightening,a pnraholicvdocity profile,ad
finally,flatvelocityprdilc. ‘Ilmair flm straightm.iq scctiancomists
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fic vclo=i’typrofilesu~rcssion is prducd by a similarstainless
steelhfiw.r.=bcell sectionnmuntcd in tl!cduct ~sing streamof the
stiaig}:krk? sm-tion. The ratioof the hone’;cticdl wall to cell Cross
scctic.xdasca is a~a,=:hltcl.y32 to 1, 12%u:5hiqncrvelocitiesarc Supprcssd
~a~c ~+~n l~~r vcl~iti~ Sk * ~l~ity frictioriill.csseS~C a &tiOn
oi the scpxxcof the vclccity.

The finalair processingstationis the flat velocityprofilescctia
whichJcvclcqyxan ickal,nearly flat,non-rotatingvdxity profilefor
isckincticsarpling. The ?mney- cell dcptlhfor this sectionis greaterat
the centerthan the outer ~ritiery so that highercentc~”lincvelaities are
furthersupprcssd into a profilewhich is et uniform vdociiy p.rallelto the
~le plane. pressuredrop throughthe three :irticmsof honeycaJ3is
appxxinately1.9 a of water at a s= miccity of 14.22m sec

The vcl=ity -=w-ing ti isokineticsarplingproks are l~a= klta
planeimncdiatclydownstreamof the flat profilc develcpmn+.-tion. Stack “
air vclMiLy ad volum is nwsurcxlby WI may of indepmdunt nultipoint
totald staticpressuresensors●

A sixtconpint samplewithdrawalunit (Figure2) is i.nccrpratd ~m the
V@wity ~rcs~~ S~-r~ing s~c~ion ~~ j.s cqrls~ of a seriesof suCSS
steelimkinctic pm]‘Imarrarqd to m~lxactcqwd .smplcvolums. Sincenon-
un.ifompxticie :;ixc:distribution,md i..sPtivityccncc:ntmtior.thnYJghAthC cross

setion of U m slackmuld oaxu.-,a m.:lti]mints.axqplcwithdrawalsyst’cmis
i.ncorpratdto rqrcscnt the averagecmpmiticn d the s+~ cffluent.
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nati~lUy operatefor ciqht hours, if any Prtion of the prjmaxysampling
systm fai15. lhc battery0p2mtcd m=rgcnq an~ling sysifm will opra~
at a flewrate of 2.36X 10-*m:’scc-~.

‘J%ec“~l(~igure3) corsistsof an tir sanplehead which u&zcs a
25 m dianwtermribrane filter,a solid state silicondifihsd jumtion type .
d~r wit!?a face surfacearea of 490 mn: W &m sinqlcchannelp.&se

. heightawlyzers. I@solutionof the ccntimuousair nmnitcr is highlydcpmknt
upcm t!! ~~ of filtertiium used to collcd the air sample. Milliporc~
S4 filtcrrcdium (5.0~m pore size) has pmvcn effmtivc for alpha continuous
air mnitors due to its high collectionefficiencyard surfacedqpsition
charac~istics.3

~ @se heightanalyzeris ~ific for plutoniumalpha enemies ad
* other for naturalradon-thor~ldaughteralpha energies. TIE l-r plutmhnn
wii.iwthresholdis set at 4.f?*V with a windcwwidth of 1 M2Vallming
simltamous dcwion of JA!-238ad Pu-239. The upper wirdcw is adjustable
ta allm detectionof 5.99MN mdiumA aipk particles. Investigationsrml
thatappraximatcly* ‘peromtof the r*um-A alph particlesurdergaer=rgy
degradationSUffid.e.ntto result in dctcctianin the l-r plutmnim mm;
therefore,LhisdetectionallcwsaWm2tic backgruud radon-thoron~~ ●

13ad CAM bas lwal analysiscapabilitiesthrougntwo 1~ circuitsasscriated
tithLho Sing’.eChanml allalyzers. The lccalanalysiscapabili~ is used b
sad a l=ai alarmard notifythe cmputer of this alaxm by a switchclosure
Ca@ut charmelfrcrnthe instrumentto the ~tcr. The CAM is providedwith
two @se atplt cham21s relayd througha nultiplex~= to * central
CKrpltrs. ?

.

lhringnormal*rations, the axqxker will mlculiitithe comdd cmmts
per minute every 30 sc.cords.This dab is availablnfor displayat ramte
CRI’mits at any tirrcoIf a 1-1 alarm is g==mratedat the instmncnt, a
switchclosurenotifiesthe canputerwhich initiatesinterrogationof the asscciatd
@5e CkWIS (2Vi:ry 15 SCCOldS * -f ~ thC IIL?CCSS~ C~titiOnS to

displayplutoniumaMmrne camentration in discntigr~tionspcr minutiper
cubicrmtcr. .

‘here are a~oximately 125 cent.inuwsair mnitors in ‘Je M Plutonium
Facility,all of which am conncctd ti tho cYI@utcr. Continuousair nrmitirs
servewo distimt purpscs in the fac:ility; first b detect * normi roan
air plutoniumconccntratiomwhich rcquirc evacuationof prsonnel frm the
inmdiatc area,@ sccoti,’-toprovideinfomckion ccmcmrningventilaticmsys!mm
ti stickplutoniumcmccntratims. I?iquc 4 shnws the plutoniumfacility
lakmratoric?sand associatctilcun air continuousair nmnitors. A continuousair
mn.itoris locatedat every lahomtory exhaustrcc;.irtcrin the plutoniumfacility.
*in, the prinurypmpow of 1kse ilmtrumcts i~ Lo notifyprrssnnclcf Ili.gh
airbxm plutcmiumcomcntrations;hcwuwr, they als~ arc hclIJiulin early
notif katicm of hiqh vcntil.ationsyst.mplutoniumconccrktatimswh~cilcca.dilremit
in stackreleasesfran the facility.

—
3Alphah: Mmitnr, Tcchn& 1 Mmual, EbcriirmInstrumnt (Xqmratim,

Santirc, rklwNcxkO.
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.. .. . ntcs I:;ch.llfof the lxlil~g ./cntilaticmsyskrnwith
assmiatiy! ccrkimoun air mnitmr. (htsidc mice-upajr enters the facility
Um’u;..,.. ..:_-G.cncy..uti ulatcAir ::flyh)fi]tcrta tic Luikling
corridors mu iniiltxalxx t!!w:!) cknrs ii -= indivicludlla.lmratorics.Tiir
is thenc:.kx:-tc.dfrm the laku:a+dricsthrmqh LW knks of HEPA fiitcrs
~cr- W“ mc ●;’-fir is rc-ir~ ~::t~ ba~k tG the lalmrntoricsW 10% bld
@f, .,”,. mrc {kc $ tt.nadditionalbank.%of HEPA filtcrs. A small
qti:UL i+.;.....ixrltcly.94 m3scc-1) is also ramvcd atd driai ta ~dpplyair
% ~ln.m:%.POF‘.llcrcp~utoniumis harrllti.Air cxhal~fztoiifrun Pu-239glove-
.&..QaAd ....-.~cd+&mu* three stagesof HEPA filtcrsand f- stagesfor
.~-238giut~~~~~~a~t. Eroccssor glcndmx air is ti recirculate prior
to kmingWi mustcd. AU effluentair frun each hlf of the hilding is canbincd
intoa ~n plenumkcforcbeing releasedto the a=phcre. ~tilnlous
Air Monitorsarc suppliedin vcnt~‘atior.systcmduct work at stmt~ic
titiOn!! to -e inf_t.*On Widch c~a”definC thC -L== Of plutonium
rel=%e. All laboratoryani exhaustdwt continuousair nmnitovstransmitdata
ti.the mxputrl-for interrof .;- ...II :.I~-~-l - is identified,the ~tcr
beginsinterrogatingthe as%...ua~.1p. i,..’cnannelsevery 15 secmk
thecharqcin

, ccnplltes
concentrationior each 15‘%ecotiPerid, logs the information

in a disk tile,ad displaysthe new data at all CRT’s. If Wc alarm lasts fnr
lCSSthan four 15 secondscans,the ~tcr idatifies this dab as a calibration
run and storesthe infonnatmn in a disk filc for subsaqucntretrieval. ‘Ih2
caputcr alsodcle- the 1-1 alarm if a =libration ?= boa idcmtifi@. If
the alarmis nu”ntiti for fmr or nm,: 15 secod scans,the conputeraccepts
the data as a valid 1-1 alarm and transmitsan alamn signalto the H-lth
PhysicsOffice, Controlllxxn,and Managamnt Office. It will * calculate
and log tic crwqc in airborneconmntration (invCi ml-l) as a functionof
Lima Aft-m the change in .-mmkrati.m for sutxqumnt scans retirnsto
=ro, the cmputir will log the total Ltiegrattiactitity (in@) coll=tcd
on the continuousair nmitir filterard v.‘.1then rc~ to mxnnl 30 secaxl
scans. A continuousair mnitor is consideredas a non-fumtional unit if the
-~x+bzr rcwcivcsless than three countsf- tileupp3r k&groun3 witim
duringa one minute~riod. ~ imkn.mnnt failureis idmtifi~ by an alarm
cmndiLion;lta~l CM’ tiLminals. The alarm renditionpxsists until the unit is
eitkr rcpnti or ru.md f- the systan.

F&leaseof plutoniumto the rxwirorrmntfran either stack is dctmtcd
either~ a lccallayrithmic circuitat the continuousair mni cor ins+~ t
relayingan alarmconditionto the canputcr,or by the detectionof above
tolcranc:plLltnniumas dctcnninmlby tic piilscoutputanalyzedat tic ccmputer.
Platoniumcffjucnt a.klrmcotiit.ionsarc prc.sentlyset at 3.6 X 10 -s IKX.of
plutonim col1tncklon the tir.ane filtcr as dctcrmhd by tic cmputcr. This
activityrcprcmmts a plutoniumconmnntratinnof 4.4 X 10 -13 ~Ci ml-1
averagedacn- 24 liouxs.After an alarm cclklit.iol:is rcgisterd by tlw ccrqmti,
an uydatcnr.dcswitc.1:CStlw data scanningintcm-alsfrm 30 sccmds to 15
seconds. Info.mation suppliedin the uphtc ntie al1as ccmqmtcrdetermination
of tic a~tlld c~irh~.f~ c~~n~r~thn (hi dk?nti~r~tk~. ~r fih ~=r dlic
In2tcr) as n fullctli.oilof tine. The integratmfcon’-’”:nlxa!:ionis then continuousl.y
~l:lT~~#~ ,i!i:;p~yu!0:1CRT units as concmdra! ionrclc.asctito the utnvxpll:‘rc

a’;a fWdtion of tim . This avail.lbl.c&h-. providesivl”ormnticnfor
manngcmnt d(risions ].citclingto cxmplctckm;1ding Vcntilati.onshut ckwn to woid
Unaccq!tilc aUmsphcric rclcascs.

Stackcontimlousair nmitor fiItcrsarc chanc@ each nmrningat 0:15 a.m.
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“ At S:1O am, ti:ccmputcr mcraccs tbc Fruviousten scms and ccm@x2s
the averageeffluentplutium ccnccntrn:irmfor the In:cvias24 hours.
Ws data is stormland accmulatcd in a t?id: f ilc for .ti~~wt rctri~ml
ad rcpo~. A print at may h rcccivd at any tinr fran tho ccnputcr
tcllninal.

.
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