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PF.RFOM4ANCI AND lMPl{O’Jf::!IliTS 01: THE TRITIIM NMDLJNG FACI1. ITY
AT TNE UN AMMOS SCIENr TFIC I, AMRATORY

J. E. Naslrir!

Univrr~jty of Callfornin
1.OEAlnmcfi Sclentlflc Lnbor~]tory

Los AI,MCH, Ncw Ucxfco 8?5L5
AI STRA~:’1’

A major prohl ~ I facinp, to,lnys nuclear energy
ildustty is the “elcaoe 01 rndicactivc Wtlnte

p:odoctu to thr at .loapherc. Thc DP-En9t Triti~

Hnndlin[,, Pacilily ~r the Lo! Alnmon Scicnti[it

laboratory (lASL), n~tivntlil i),>ccmbrr 5, 197~1 hub
pruc!6Led 3.8 x 106 curi of tritium with a

1.01 nl ta:nck rclrilse of 7U4.5 curies as of

Ci/month ;;i’ch ‘~1’’’our kno,;l~~”’;; ;I’l’ylO~~~~

D.;cembcr This

atu?k rFlea8c any major lritium facility hos

achieved The facility includrn nn 11.5

U13 dry box with anlociatrd gnn purificnl i~n

;;;d;m (GPS) arid nn effltlnt trcalmr.nt system
The ayatcm p.fforn,ancc, problcmn, and

imp. Ovcmen Ls are dincuqcJ tlith nprcial cmphnnin

~givcn LO thr E’fS, tho ncw dly bon w.lqll, disposnl

uy8cr:m, mm+ the nru Ilutomntcd lo~ic control

uy~tem, all of vllich cnntributc oic.llificnntly to

the low ]evpl tritimn rclcnsc at tili~ tncility,

INTRODUCTION

The DP-East Tritium Hmndling Facility was
activntl,d Dccmmbcr ~, 1976, to support the LASI,
waaponn progrnm. The fnrility hnn procrsnr,l

3,8 a 106 cut’ics of tritLum with n total atrnck

relraar of 704.5 curies an of l)ecIwher 3, 1979,

This averaBen 11,7 C1/mrmth, which to our

knowlcrlge irn tha Iowcst stmck ralcnnr any mnJor

trltium fallity has ●chieved.

The facility includoo an 11.5 ml dry box

with aono:iator! g~a purification #ynLcmn (CPS)

●nd ● ll ●ffluent tratitmrut aystnm (E’IS)O All

●ffluel,tn Svrreratpd frum the facll{Ly, rxccpt the
room air, ● rr procensrd through tlw M’S prittr LO

r~leaae tc, tlw ●tmonphare.

Thm im;,rovem-ntn, prnhlrmnl rIIIIl porf(,rmnnro

of th;: lflullity nlc, diacunnrd Wi Llt nprcial

●mllhul;ln givcu to the ET!II dry box wnntv dispnmal

●yntrm, and ttle ●utommtrrl logic control nynfvm.

A brief dnncrlptlon of lhv compmruntn will ho
glvrn, but it will h? anmumed chat Lhv reildi,u hnn

● prior undrrulnndLng UC the syolem (RI~f. 1).

—.. .. .. .. .. ..—- ,- .
Wrrtk p~rformrd uodnr thu ntlnplcon of LII,I U.S.

Departmoill uf Llwtrgy,

COMPONENT PERFOiLMNCE

A. Dry Dnx

The ❑ain tritiuro facility at D?-East conninls
of a larf.c dry bnx nys!rtn cunlle;tcd tn a ~FIc
purificntioll aystcm (CT’S; for mnintftinirr, nn ,

inert atmospherti, ‘ill,, dly box in 511.5 m,
Volum(.

i n
nnd the GPS lIn B a 5.7 m>lmin

cnpari,ty, Thufi, every two minuLcs Lhvrc iq n
Complete turnoker of clly box p,nti. 710th LIIC d))
hox and the GPS arc intcr[ncccl with an cfflunllL

trcntmelt By RtPm (rrs) rlrsi:~nr. d to rcmovr Lrili{,ln

from n.] r.fflu”nls priur 10 rel,,ase of Ihcoc
cfflucn:s to the rllviroamr.n:.

The dr;, box in rlcnignrrt for handlin~ hi~l)!y
rcnrtiv : m[~lnl tritidcs, in pnlticulnl lJi(D,l)
Ilnlt. The dry box iE Inuil)lnincd 01. .1 S]igtll]y
po~itiv(, pressure 0[ 1/7. inch of jl~fJ hy Lwn
photohe ic gauges, on,. on Ll)c CPS and Lhr ol.l)(, r
on the nicrc ,an rcmnval aystvm. The photollclir
unugrn control thr oddil:ioil of frchh hvl ium nnd
the rcmovnl of cnr!cnl: dry hox Ran tn thr KTS, All
oil bubbl~r io providod I() pro,ccL the dry 11[,X
from largr prcnnurc diffcrcnrialo ill Lhe CVrnI
the photohclic ayfll cm fniln, The hllhlllrl
Cnnniatm of # mrLal 11.Lllhe fillrd wit!) oil to Illr

corrrct level that will relcnn(. wll~u thr dry hox
intrrnnl prennure f,xc~rd~ +]0 inclicti of 1170.
Thin aimplr device prolectu ‘the dry II(IX &]OV{O”
dod window~ f rc,m ftli lurr (IUC to oxccnnivl,
prrnnurr. Th4- only drawhnck IS thn( thi huhbl,.r
i~ vented into R fume l~oc]d wl,or’. tl],? exl]nitn[ from

tilt, hood got, n dirccl]y to th(, ntmospljcrt, vi,l tll I,
stack. This will hc corrcctmrl {n Lhr near fwturu,

Firty-nI’( HypnllXl (Chloro]-S,llf o!lnLe{l
Pulycthylcn?) ~loven Arc uned .-q r]l~~ tr~ti(llll dl.y
“box aIIrl non! hnn n?rdtqd to I)P rlIm)KeJ from llir,l)

otrc*n rlctrrlorntinll, Thin lyp~ of rlcluriorotit~l)
in f~crm 07.oI)v aLL#rck nrl(l jR c(,mrnnllly nrcll nll
neoprono R1OVUS. Whrn llin Rlnvrn nre not ill U9P,
plsn tic covern wiLh ,~nclllm) fit Lin~n ore innul’ll”d

{l\ th!, ~l(lvv port (Ip,,l)i IIl:n ( (1 r{!(l~l(c, I 11!,
pctmentioll of wnt,vl nnd Oxygr!l) t 1110111!11 t 11,.
gll)vl\#, TIIr dry IWX IR kpl,l m mUPII R IOU ICV(, ]

of mnirtut,r (% 0,5 plnn) tllnt nnr ~rnm or Wfilrl n
day mny prrmvatr LIIYO(IHII 1111tIIIL*IIVI.IL.d p,lovr,

1. DT Can llRI?\lllI)c,

aynlmn Ii ~“o(nit~~n’’”m’
A tr[t ium NmI-- . . . . . ,.

holldl{nc ,, li~pid, thr dry II(1A

(FIN. 1), III!, Syntt!m wan flrsi~lle(l f{~r tllti,r ll].yill
ptlrpt)nrnl 1) !11 prrpato 1,1(1),’1) Cnm\IUIIII,lIIl 7) I(}



carry out work cn tritiated chemical ~ygtems, rnd

3) to prepare and fill laser tat-~,cls for furion

●xperiments.

Fig, 1. Tritium gnn handling s.ystrm iumidc dry
box

The manifold system in cons’.ructrd primnr’ily

of 3C4 SS cornponento, join~d l~y wcld{llg wll~’rc
porisil,lc, and uLilizing 316 SS llol.v VnlvQII wilh

Teflon seats (Ref, 2). The valvc ucnts hdvr necll

continuous tririrrm servicr, only Onr hnri

drvelopcd a •co~urcsrbl~ lcn!~ ncrosa it% scat thun

far. It bss not bean det,~rmincd if :IIC lrnk WIIE
cauadd by tritium reactin~ uitll Tc[lnll nnd

forming w,,nn acme halievc happrns with cxtrnrtcd

contact batwoen ‘L%flcul ond trit.ium, or ❑cchnnical
failure (Ref. 3). Wheru weld joinLn arr not,

pomaible or practical tho parta arc Jrsincd using
Cajon compreaqion coupllngn with nickui-g~akrtrd

aeal~, tlirkel ●nokets arm used inn:rad of
aluminum 01,. , becau~._ tht,y do not c,crp a~ faot

aa the alimlin,m gank~ta, offcricg n lonRrr

sealing tim~.

Th lnirial 30-litrr uranium !md h~n been
r9plarwl oy L larger 7J-lltcr captrtily bcd for

atora~~ ●nd purification of tritiurn, The initial

25E capacity mmtal trf.tldu rcplntnncc-hodlcd
ayntheaia reactor vaa replaced by a 300g capacity

ra~ctor (Pig. 1) that ia induct lv~lly heatrrt by ●

5KU-RF geuetl tori Thu nystcm hnn per forrard

rQ.+mOnnhly W’l?:l with ttln e%coptioll 0[ tllc

double-varre-tfannfer pimp, ●lao ua+d na a Vncuum

pump to ● vmclato tonn~rtin~ ap})n”sIL~ln. Thr

pllm~,lng pro~rlurr riiffrrrntinl of th,’ VJII,O pllwp in

typitnlly 50 mini ’err to Y6J luIr. Pulollll

atMinl@aa at@,”l m,~t 1 filtrrn had to bu ifiFLnllvd

2. Waste Dispal Systcm. Prior——.— . . ._ __ Lo )971,

trilium concarninaled rll-y box wante had to he
removed from the dry hox rhrollgh one of (hc three

pnas boxes located in fume hoods. The exhaust
from thcae hoods goes directly to the stack duc

to the Iimitcd capacity of the ETS of only 7
liter6/scc. Therefol-e) removing LriLium
contaminated waste chrougll any pass box alwayG
renultcd in :hr relcn9e of Lritiura Lo the
atmoaphcre ranginc from ] Lo 3 curica 8nd WRS a

potential hazard 10 the pereonncl involved. The

dry box trash was packagrd in containers wittlin
the dry box. Pcl-sonncl wearing prolcctlvt
clothing Woul J rl?movr the, ~lackaged LrGsh and
placed it into a 30-gal. drum, w]lich vns in turn

placed into an acphnlt-lined 55-.gAl. drum, All

abaorbent (Vcrmi u]ilc) war, poured inLo Lhe
internticee of t lC asphalL-lined 55-gnl . drum,
the drum wan aca]cd, nnd CI)C I[l)it was tnken LO

the burial aitc (Fig.” 2).
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near tht top of the opening pl-oviiling an

O-ring eealin~ surfacr for an alumin(un lib that

is then bollrd to the fJange from w;. thin the dry

box when the PC ia full and ready fOr b(lrial.

The lip of the drum is ri~alcd Uitl} a ncopreiic

gafiket by the force of the ricrcw jack, Th~ PC is
now evcIcL~nted and backfilled with helium by the

ports shown in Fig. 4. The door connecting the

Pc and the b.ry box ia nou opened , the

contaminated wa~te londed, the lid scaled, the
door clooed, and the #pace bctwticn the PC nnd the

door evacuated and backfilled with helium. The

PC is now ready for removal, the cloact door ia
opened and the drum io removed by lowering the

ncrcw jack.

Fig. 3. Wnate dimpomal ayatum under dry box

The 08W aystcm ●laminates t~ie problcma

●rrcountarad during thr waste pnckagin~ opt!rfiLion

in th~ paat, namely the rnle.snr of tritium gan

into the atma-phercl the hLgh rick of prreonnul

,Xpomuta, and the drnconttminat~ol) and hsndliug

problem? dur~ng the tranaf,lr Opcrutions. Thc

waato dispocal aysLam parniiLa the trael) to hc

buriad AC ●n inert atmnaphere eliminating air SIId

moitturc thot ❑ay eventually react with ●ny m~![trl
tr~tides hr the burial contain~r. Thin rcactinn

(LiT + 1120 — LiOH + HT) cwilld incrcnnr thr

tricitnn gmn premnurc witl)in tl)e buriril contain r.:

increnning thv Ifk(, lihnod or n ft,tllr(~ rrivnnr ~f

tritium conLaminlltitul a[tcr bulia~.

B. Can Purificnlirm SVfitrm (CPS)-....-—. ... . . — -.-.—. . . .

The copper rcacLc with oxygen forming copper
oxide, reducing Lhc oxygen cOnCcnLratiOn in lhc
dry boK gas. TiI., molecular Sieve renoVe8 w.(cr
from tllc ~an, ~iving an i;~crt helium atmospll,:rc.

The towers will, under normal conditions,

maintain the dry box water ICvcl t)clow 5 ppm.

The gas from Lhe dry bo~ is circu]ared I.hrou[;}l

the CPS by two 2.8 m~imin, Cyclonaire C}I-L

blowerE operating in parallel. The blowers arc

enclosed in n scnlcd Htainlcbs hLccl box l.!llicll

isolate thcrn from tl)c room air.

I

1 \

>< ...........

\%

?pj
. ,,, ,,,,1,

, ,, ~. ,,, “,.. ,,,

i,

>y~ ~!,b:,c,, .w,,

‘i

Fig. 4. SchcmfLlir of wn~l(, di$])oan) nyatcm

The two bloucr R rnn rontinuous]y for 2.!)
ye6ra in LIIc dry )IOX ntmonl,)i(,l(i l,c(orc I l)ry

davclopcd bcarill}; plohlr’mn f tom 1hc dry

●tmosphere. The hlowcr bux, designed to IIC

removed aa n unit, wnn rrp]ric,b(’ in 1C8R lhm) 2
daya, Duc L(7 the ahuldown 111(, Iry Imx Iritium

activily, oxygen, nrrd warcr )rvr!n rorc to 11.8

CitnU3t 400 ppm, nld 70 Fpm, rcn[, rctivl. ]y, A

vacwum line had to b{, addvd ;II order to cvnc(inlr

th? triLium from 111P old l~lowc,i Ijox n!ld !!te nir
t’rom the rrrw one,



This bed can getter tritim, if operated at 7g0
K, or nitrogen when operated at 1100 K. The bed
iS continuously kept at 1100 K to remove nitrogen

but, at this temperature, it will alEO remove

oxygen. The original nitrogen removal Byste.m

failed mfter three years of continuous U6C and
wa9 replaced by newer Stainless EquiPent model

GPU-20X Inert Gaa Purifier. Once the titanium is

●aturated the bed must be replaced, as the

titsnitua nitride-oxide cannot bc regenerated.

c. Effluent Treatment System (ETS)—— .—

The ETS removes tritiurn by the catnlytic

reaction of hydrogen iBotOp?n wi th oxygen,

fomi~g water which is then absorbed on a drying

tower (Fig. 5). The ETS effectively reduces
tritium Ieveln ill the proCeY.9 Stream to one ppm.
The capacity of the ETS is 15 ft3/mint but L’hc

ETS in designed to operate intermiure[ltly

depending on the effluent load. The gna from the

ETS is dumped into the hood exhn,lst system where
a flow of 17,000 fL3/min reduces t hc tritilan

conccnLraLion to ] parL in log.

gas through the misl clirninatn~s the effluents
pass through an activated chal-conl.,trap to reduce

Lhe organicc to a mlrrimum. The mkst eliminators
and the two charcoal traps can be valved off ● nd

reploced, tJuL this ha~ not been neceanary yet.

Precautions to eliminate hydrocarbons must be
taken to avoid certain substances which kill
permanently poison the catalyst ~ithin the
recombine. These aubstancea ● re acids,

chlorides, sulfur compounds, oil, vapora of some
organic solvents, and base mctaln (Rrf, 4).

From the charcoal trap the gas ia dumped into
a low-preaaurc receiver (r.PR), a large 1.9 m3

atoragc and ballqfit tank. The pressure within
the LPR is aen$cd by mercoid awitchca. At a
preanure of 7 psia the rnercoid switch activaccti

the Corkcn Model 1)390 reciprocating compressor
which pulls gas from the LPR throuzll the ETS
unt il the presnurc reaches 7 psia and the
compre Baor ic dcnctiva[~.,j, T’h i $ rcquir~,g

approximstrly 5 minulcs opcrtlling timr, Thr LPP,
ia equipprd wiLh a pr(. cnulv relief valve ao if
pressure starlri to b~ild in Lhc f,pR at a rate

fantcl than t he Comp;crlb[lr cnn Ilrlnrrll?, the
prcssurr relief vn]vc will oprn at 13.5 psia

venting the gas directly inLo the stack and

preventing non-prncecsrd p,aa flom entering the
room. Thr T~ c.oncenLrnl ]nn O( Lhc gas in thr
LPR dcp~”,lcf~ r.. Lhe opcratioll!l purformod [hat
dny. C0nccntrilti0115 vary fru,n n frac[ ion of ●

Ci/m3 Lo 6r?vrrn] LIIouG:Ind Ci/m3.

From rhc LPR tl~c procr.sa ga 0 cnLcr~ the
recomhinrr whcr!, LIIC p,nn Icml]rj+tlurc in incrcuscd
to 900°F by o [;ns-tf]-gnn IIv.11, exchnngvr and an
electric prrhr.llcr. TIIC I)ydrogrn innLopc5 find

hydrocarbons nrc caLa)yLiCa]ly convc’rLcd 10 Mater
vapor’ nnd car],on dioxid~, l~y ICCICLiIIF wiLh oxygrn,

and arc tllcu Cnc)l C(I bY n ~,,iMtu-wntcl hrnl

exchanger to 7of-Jr, ]f only h,~drogrn iso:nl>cN

ar~ to i)c Crrl)vcl’lrd to W.ll!’r vnpnl 111 the
carsilyt.ic rcnc[ or lhc p,.’ln pl<,llcnt~r UMIy b>
opcrntcd at tsmperac{lrcn nri low nn 350UF. To
be Rurc thnl fill tritintcrf l)yrlrocnrhol].~ arc
convcrtcd to cnrhon dirrxirtr tllc K(1S pi[.llrntt~r il.

•nilltai[~cd nL a [cm~lrrnlurc nf 900°F,

Followin~ I 11(, rcrmhi 111,1, the gac ih
ptannuriz~, d by 11)~ Corkell ctunl,trnni~l (n 3[) ltrip,

in the oc-lil\<, lli~li\ prcnsttlr rrccivcr (l!pn).
Thin prcnpuvc i tI Cnntr’ollrd hy dowl) a t rt~nm
Fair(’l)i l[l-llill,,l I)nck plrn~{l).t~ lcJ:!llntirr[: V.71VII!i

act at 30 poig. Tll(, nl,:lic lIIIR ir, nlwnys krl,t H(
a v~cu~lm in enlt, mi}rc nlnrn~, r vt~l,,,n~ in N~~,l,*,!m

Tl)r!Yc tnnhn call nto,c Rflsi n[ n plrngitrv of 1?0

I,,k i):, pi,,:, !.lll,. l(.)i,~f ~,I]\,10 “i, ,II! t,, ILII III, Il}i
tmIkn and tllc rwnl~rec,lur, {.n.11 (II wllicll \cI1l l,,~ck
[0 thr IIr’n if (I)P (!Owl) ntrc;,m bnck-~,,c,),,,tl,,,
rofrdlnt i!l~: vrrlvo!I foi I ,

Flum tll,, Ill]l! !Ilc ~nn f lilw,~ (tlr[}il~:ll oll~. of Iw1

13X mnlrrlllnr nicvr fill,,,l I,,k,ris, Th,, nlhl. ?
ntnlldhy tnwabr lli\tI 1),.rn rt-K,*\ltm Nt ,*(1 hy hc.llinr, t,,
7’]0{’1: rlll{l ))~ll}:ill},, WjllI II I,) ill,!, ~,,ln, wl\(~l\ L*I)C
1.,,.,,., j#l hl(lll~,lll IJI)-1 i!,,, t 1)(, nllIlll tuub,l . lnlt~
)v),,,~l], !,II iup, IIIII,,lvNI i, {I)lv i I ll~c ta)l\lu4,1n ,IIU, jII

miml rlt)nl III!. vrt(t)hiln” lb\lmpl, Aflt.1’ pnrn-l;ll~! lhI’ thp tlul cwIill i! m<~,l(,, ‘I’ll,. ‘I(lvcl <(III 11(, 1 c~l,lll.1 .11,, !
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● t a more convenient time by

in che manual ❑ode. The

through the 13X cower, it

placing che controls

gaa, aftei ptiOging
monitored for water

contenr and tritium concentration. If low water

snd lW Critiun concentrations exists chc gao io
otacked, which io usually the case. High water

concentrations >50 ppm result in stack

discharges of 1 UPC of tritim (5 VCi/m3).

Before this concentration af trltium is reached,
che gati is automatical!.y routed through a oimilar

●et of towers filled-with 6A ❑olecular sieve to
further reduce the tritiated water contenL prior

to releaue to the stack, If thi? faila, the ETS

automatically goes into the rc(.ycle mode, In

thim mode the gas in continue’ualy proceencd

through the ETS in a cloned loop until a p-:eset
●ctivity level has been reached. The activity

leve.la indicated by both the 13X and 4A ion

chambers ●ie fed into the logic controi snd
warning syatcm which determines at whal activity

level t~e gas is ●tacked.

1. ~i c control and warnin~ system. The——.
main components of the eymtcm is a P;Gmctrics

Hode 1 2000 6 channel moisLurc ●nalyzer, r

Teledyne Uodsl 326A oxyg..n allnlyzcr, nnrf a

4-channel trit~ure activity recording and logic

control system (Fig. 6). The mointurc an~lyzer
mea8ure8 tho writer level in tllr 13X process
● rrcnm undfir nnrmal ETS runnin~ crmditions, but

c~u be nwitcl,cd to mcanure the moisture content
in the LPR, both }lPRs, 4A proccsa atrcam, and the

rcReneration gn~ from the CFS. If the antrlyzrr

•ch.se~ a m0i8ture content >50 ppm exiting from

the 13X drying tour-r ●nd a conccotration >0.30
Ci/m3 from the 13X ion chamber, the ●ffluent

g.~s atrcnm will bc routed throu~ll Fhe 4A drying
tower . On exiting the 4A tovcl”, the tritium

concentretiun im mennured aguin if it is <0.30

Cilm3, the gnn is otnckecl. If iL is still high

the gan in returned to the I,PR for further
pruccoaing.

At this facility a g.sa nwamping
ueed to improve the effectiveness

Prior to 1978, 94% Ar - 6Z llq Ras

technique ig

of the 7?TS,
was manuhllv. -

introduced into the LPR if triLitm levels in the

f!TS were expected to be high, By increasing the
hydrogen concentration before the rff]uenL gas

enters the recombincr ❑ ore tritium in the procees
stream can be convcrtcd to waLcr. To further
reduce the tritium concenttaLion in the tZTS a
metal bellows pump wan manually ●ctivated that

continuously pulled gas from Lhe LPR Ihrougl, the
recombine and back into the I.PR. ?hia provided
a Fetter cleanup factor than can he achicvcd uilh

● single paes through che rccornbiner.

At the preecnt theee operation arc donr

automatically by the triLium tlctivity ]ngic

control system. When the activity in the 13X ion

charabcr rcachea 0.12 Ci/m3, 94% Ar - 6Y H7 iri
introduced from a 200 ft3 capaci Ly l,iCtl

prcaeure tank to raiac the inLcrna] prt?ssurc in
the low preaaure half of the ETS by two inches of

Hg, adding %6 liLerE of hydroRcn to lhe 7 m3
vol ume. Alno, the metal bellows pump ifi
autom~tically activated at [his activity lcvrl .

If the tritium conccnLratiol~ rcacllcs 0.30 Ci/m3
the ETS i~ put intn the rccyclc mode and wal,)iut:
lighLe arc irctivnted on tl~c rollsolc and in Ihc

outside hallway. The uarning light leLn thr
operator know thnL a hi~ll tritium charge was

admitted Lo rhc ETS. Oncr n vnlninp, lighl grrs
on, ir can nnly hc turned (}[1 i~y M rr~ct bulton.

If the ETS activiLy crrntinurs to rin. to Oit.4

Ci/m3, indicating tritium ir I,ring addrd to Ihc

ETS fn~tcr than it can procrl,s it, all cmcrficncy
alarm vill sound. When the lrilium concentrn[ ion
falle Lelow 0,5/1 Ci/m3 L},c nudio m]arm ~i]]

ceanc, bu~ the ETS will rcmnlu in rrcyclr {In[il
activity drop, to 0,18 Ci/m3, ~nCC lhc ~TS in

in rr~ycle, :hc tritium activity drops rapidly.

Typically, it takrn 15 millulcs for thr nctivity
to go from 0.60 Ci/m3 [o 0,]8 Ci/m3, F1’nm

thio ievcl the mrLal bcllowI, pump continues tn
proccon the gan I,nti,l 0.1(/ Ci/m3 hnc Imcn

rrncl)cd.

D. Conclusion——. —.

In the firnl ycnr 0[ operation of llli~

facility, th? lotal ntack rcleanr Wlln 3/, ],6

curip~, this Coml}aren to fJ9.7 cwtica in 1979.
Theoe luv stack rrlcaucn lrrnu]t lrom rI WC]]

drnignod ETS and the improvrm~ntn mndc to it find
trl the fmcility. TIIP two ma i I) con[rih,~LinU

fnctOrR arr the dry bnx wnntr” dinpqnal RyRtCm nl~d
thr ncu ETS logir cnnLrol nytItmv.

Fnctore rc!lrcting low room ncrivity nvrrnj~rn

of 1 .6x10-7 )lCi/ml Il!lt! fir, [,t nwipfin of % :,0[)

dpn.JO(l cm2 crrn IN: attril,tlLrd 10 ilII. [nllowinr,

trrhniqu,’p (whirh P)IUIIl( hr rrq(lired nt nll
[uLur’c tritium hnnd)inp, fncjlil iem) ll~e(l 111

PP-Kfinf. t 1) All v.~cti(lm l~lnnpn IIIn( arr rri! i(lm

cvl)tnminnta*A ,! 1,1 •~),”,,”[ tn nlll}..ntmon}lllr.llc

prdnnul’r ,U p,., venl cnlllnminnlinu ftom ct)trrill~,
I.IIP loi~rn tlIrrIuMl) ftiu]ly vllrtltnn I,ump Mvnlnm 2)
Vactillm puml. oil ntlil 11111,11 II itillm cnllfnmil)fltrd
llqllld Vi5Rt P Hlloul(l tlt~ rrm{iv(,(l hy rv:lrllnl J )11 Illltl
nhnurh!bhl filled Cljlll{linl,l,n lo l~l’l’vr’llt I,r’ln,,,ll,,.]
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●xposure. Tritium saturation lcvcla in vacuum

pump oil can be as high as 30 Ci/liter. 3) Glove

ports should be covered when not in use to

prevent tritiwa from permeating through the

gloves and into the room. A180, these covers

should permit the gloves to be evacuaced prior to
une.

All tritiated liquid waste from the ETS and
GPS in collected in a common 30-gal. collection
drum; the same drum design uoed for the waste
disposal myatem and for all tritiated organic

liquids. At the present, the drtm is filled with

vermiculite to ●baorb the water, but this
matierial will be changed to 5A molecular sieve ir,

the future to r~tmin more water within the drum.
A total of 61.23 Kg of waccr has been collected
●vd buried with an average tritium concentration

of 622 Ci/liter. The LOllectiOn drum iH

suspended by L lead cell where the wcigt,t and
rate of water uptake can be easily recorded.

One ❑njor weaknees present tritium ●ffluent
treatmrnt system hav? in common is tllc lack of

good methods to determine rritium levels within
the components of the nyatrm and in the final

tritium Vaste Collection Contniner for inventory
reasons . Duc to chc size of most wnste

crmtainera, calorimetry would be awkwnrd buL not

~poaslble for the final collection con Laincr.
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