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The indieated decrease in ths filtration affictency of the T Plant sand /. ov‘-"é-;to J0
filter vas imvestigated. It was determined that the ancmalous values were Mk
a direct result of the comdensation cf water in the ductwork seals amd the J-2517
sand filter. The conssguent high humddity of the ventilation aiy down-
streen from the sand filter caused the deposition of water om the CWS
monitoring ?iltey. This increased the retention of guseocus IL31l or vole
atile lodine compounds cn tha monitior. The recorded increass in con-

. tamiration level at the downstream pogition was due to this factor and

: not & change in the removal afficlency of particulate matter. The
g hunidity end efficiency data obtained during this study have revealed
that on eyproximately April 15 sll the condensed water vepor had been
‘ removed from the £ilter by evaporation, and coincident with this ocourrence

ell operating chavacteristics of the unit retwned to normel,
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Froa the start «f tae T Plent sand filter operetion, Octcber 15, 1943,
through loverres, 1949, the sonteminatior removel efrfic iency of the unts
had 2 norra. -aereting range of 99.3 to J9.5%. Those efZiclenciss were
neasured by sviodiz determinations of the contamination levels of the
veatilation .uir upstrecm and downstream of the send filter. CWS Tyve §
{ilter puyer eas 2mlored in these neailoring positions. In Lecember,

154, thz filtreticn efficiexy, as izdéicated bty these ronitors, czperienced
& signiTicont drop. Tne recorded values rarge: fyom 06 to 2%’. This :zend
continra2d during the zonths of Janvery aad Februexy,

Fronlex inalyses:

The meaitoring equinsment was thoroughly checked to determing nhether
srreneans flow meesmrements or air leawaya int: the sazplings lines were
contributing factors in the lov values. o~ these vosults vroved negative
the decision wee mode %o ins:zll addiSiors™ wpling soints in the down-
3tream ventiletion 3ustwsrk., The locition of 111 “he nenitoring positions
euployed ir the gtuly Is sliven schesatically o Firara 1, The use of the
oo 22ditionel dowvmsoroenm omonitoring rrsitions established hat tks indi-
~wion of owered filgrationm efficiza-y wvas mit due 4o eontnaination
withir the original sarmling syster, 3% rotier to a measired increase in
the contamirctice lovel downstreanm of the saii filter.

e
3

Ir late February, the ccutinuzl collestion of lerce cuantit.es of water

in the send filter /eter seals at T Plant vwas broucht 4o the attention of
this zroup. A deteiled revport on %uis nvestligetion has becr issued under
the headirs "Restoration o idequete fentilation in 201-T Building”, March
2. 1853, 4. G. Blasewiiz 2 J. B. ok, This study revealed thz% the
vantilation eir downstream of the sani iilter was -setureted with wvates
vapor end tret the Mirst indicetion ol water in the ventilation system
cceurred during the monitoring period cf 11/27/‘49 thruv 1.1/28. The first
efflclency cetermiration following %his period ( 12/5) was in turn the
Tirst indication of o lcwered conteminetion remsval efficiency.

decey curves vere followed on unstrsan and downstresm uonitoring filters
fron toth plani sand Silters. The operating characteristics of the B Plant
filter, which had remmined normal in ali respecis, wers used =5 & cortrol
basis thrcughout the investigation. Renresentativ> decay curres for the

T ard B Plart monitors are given 1m Figures IT and ITII, respactively. These
date. demomstrated thel e larpe frection of toe activity ou the T Plant
Jowrstreanm monitors vas due to 2 shors-1lived isotope cuch ac IL3Ll, The
comparative garms to beta Plus_gamma activities present sn the T and B
Plent dovrpstresm moaitors (I°31 kaving a high specific beta to pamma

retio) alsc sugrested an abncrmel concentrsticn of radic-:odine on the T
Plant dovnstream monitoring filters. The comparative gama to beta plus
garm2 activities ere given ir. Teble Y. A1l this inforratior. led to a
consideration that ike low recorded efficienciz3 were occesiorped by the
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high hmpidity of the downstream ventiletion air and consequent deposition
of water on the CV/S =oni ; £ilter, This would result in an increased
retencior of gaseous T13Y or wolatile todine compownds on the monitor end
lesd %o an erroncous indication of lowcred filtratlion eificlency. %The
sand filter, of 2owmrre, 10 desigied solsly for the removal of partleuniate
matter.

Accordingly, & complete fission product analysis was pexformed by the
Anglytieal Section of the Technlcal Services Divisica on cne set of T
Plent monitoring filters, The results are given in Table II, These
values fwrther Indicated thzt the £iliration efficlency o the unit had
remained wnchenged for particulate metiecr and that the indicsted incre

in contemination level downstream from the £ilter was due to the high 1451
concentratior & the downstrocx monitor.

The deoscribed tieory wes furiber comfirmed hy the officiency trond of the
T Plant filter vpon relurt o vy operation. The humicdity recording
equipment installed et T Plawuk ha3 revealed that the woter In the serd
£4lter wes reroved by evapovation over tha pericd of March 3 to April 15,
Approximately 16,000 powrds of weter were involwed in this operation,

The pressure drop zeross the ted has robinmed to the original wvalues of
4.6 to L.T inches of water under two fem operation. (The pressure drop
acrots the filter bed hrd increased apmroximmiely 0.3 of am inch of

water during the period it was wetted.} Coincident with thé retwin of &y
operetbion the indicated £iltretiom cfficiency, based upom the originel
monitoring positions rose to & valuwe of 99.3 to 99.6%. This is the noymml
opereting range for the Installation. These cfficioncy data are yresented
i Tedble III.

To further check the validity of the mvposed mechanism, the opereting
cheracteristics of the T Plant monitors were similated et B Plant. An
upstareen movitor sod two parallal Jcvastream monitors, were opexrated
simalatancously. In two of tre determinations both dcuwiatreen monitors
were operated normelly. Tues cfficiencies as calouisted from both dowm-
streem positions were in oxecsllent sgreement exd I the normel range

(99.7 to 99.99). Fomr rms were made swhorein oxs of the downstream filters
vas maintained wet throughout the momitcring pexiod. The efficiency
vagsed upon the dry filter remeined uachanged, but in &£ll instances the
afficiency as deternined by the molistened filtox erperilenced a significant
drop. An tndicated efficiemcy as low es $7.19, as compared with the ary
filter value of 99.63%, was obtained. This indicated decrease 15 of the
sams order of megnitude as thet experiemced at T Plant. These resulte
are presexbed in Tadls IV.

Concludion:

The indicaled decrease ir the filtration efficisncy of the T Plant sand
filter wvas & divect result of the condensation of water in tha Juctwork
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. vater seals end the sand filter. The conssquent high moisture content of
the ventilation aixr downstyear from the filter cauzed a humidification of
the CWS monitoring filter. This in twurn resulted in en increased retention
af Y151 on the momitor. It cen be stated thet the vecorded low efficiencies
were ot true values. The cortamination removel efficiency for perticulate
aatter remained unchenged during this period and the increesed level of
sonteminetion detected dowvnstream from e filtex wvas due ¢o vapor phase
radic lodine. EBumidity and efficiency céata have esteblished that the
ventilation ductwork and sand filter me now dryy and that the oreretiag
cheracteristica of the filter are nowmsl im all respoets.
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Upsoream Filter TSF-6-133
Activity Reading (c.p.) 2550 mwop.
Flow -~ 1,0 cfm
% of Beta
Fission 1ad Anzlysis % of Total f’LﬁiviW on an
Preduct c/m Bote Acuivity I™* Freo Basis
1131 1,230,000 27.7
Pare LBexths other
‘han Ce 1,420,000 32 k2
" 028,000 20.9 28.9
3 156,000 10.2 W ,2
R 108,000 D2 12.7
Ty 344,000 d/m
)] Fi
Tote'l cfa %, 4h2,00C
¢/ Other than I331 3,212,000
Downstrean Fliter TF~8«10
Activity Reading {c.p.) 500 wrop
Flow = 5.75 cfm
1831 783,000 85.6
Rare Faxrths other
Than Ce 65,500 7.2 %9k
Ce 35,300 3.9 27\ 1
S 16,500 ) I 12.5
Ru 1,500 1.5 11.0
Pu 36,700 d/m
U 6
Totel c/m 915,3¢0 %‘{‘,
s/m Other then It 12,300 Gf:f;,
Efficiencies 1131 88, ‘%
Rizeo earths excopt Ce 99.19
Total Beta (c.p.) 96.3 Ce 99.33 74
TO'I’;&]. m (mb ?mu’ » 96..“» ..= ..: B’: ' ... -.. .-. : ... o!: .Q.sg
Bete. other then 30 (isd - i ipuiio o B DL I8
mm:“s 99029 ‘et 000 » s % 55 88 0 & %ad 8 See
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TABLE I11 T Plant Sand Filter Efficiencies

Individual
sate Average Bfficiency Bfficiencies

5/49 to 12/49 99,42

12/49 to 1/15/50 98,0 96 €0 99,1
L/18/50 98,37
& /20 99451
h/21 99/26
h/21 9941
4/25 gB. 3h
5/3 99449
5/5 85.45*
5/9 68.48%
5/11 99.08%
5/12 98.75%
5/1k 98. gl
5/15 99418
5/16 99.73
5/13 99459
5/23 99,19

#Special caustic rums ha.g %epositeﬂ caugstic in dounstream line,
This caused inoreased T 3 retextion, Iines were vater 1lushed
and dried to normal conditions or 5/15,




B~191 B~195

W=15-152 Br-15~157 i
%000 19,500 :
o‘m. 1.0 .c ..o
BSP-11-1687 EF-14-279 PaF-11-191 EiF-14-283 o
3 a5 160 %0 e,
0 4.0 4.0 b0 -
Dry Dry Dny Dry gees
99.19 99.85 99.79 99,42
B~199 B-190 B-192 B-193 .
W ~15-151 B~15-152 B-15-15h B -15~155
335 A50 5000 335
1.0 1.0 1.0 1.0
Downstrean m% Br~-11-185 l;m‘-lh-?r( BSP-11-186 én-:m-era BSF-11-188 ;llg-lh-eao gﬂ'-u-lﬂg %-1'&-28;
C.P. Reading : 0 20
. ¥low (cim) i E.l 4.1 E.o L k.0 4.0 3.0 %,0
Condition of £ilter Dry Vet Dry Vet Dry Vet Dry Vet
RELicienoy 99.63 9.1 99.73 99,56 99.90 99.85 99.63 98.9




