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HISTORY OF AIRBORNE CONTAMINATION AMD CONTROL - 200 AREAS

Sumarized below iz rarrative cutline form is a L.-ief history of sigaificsat alr
cortamination problems experienced in the 200 Arees togwther wvith the actioa takam
<0 lmprove and/or correct the coaditions.

200 ARBAS

All instances of sigaificaat airborne contamination originating in the X0 Areas
have heen associatad vith the emission of radicective contaminants from the «fflneat
stacks. These contaminants have besn dsfined as Particulsts Matter, lodine,
Ruthentum, and Plutonium.

L. Particulate Matter

A. Problea

The occurrence of contsmination in the form of discrete eactive particles
on t.?e ground 1n the separsticus plants ves datactad in late September,
1967(1). At the time of datecticn, it was thought that the pRHEDORERCR
@gnt have existed for seversl months. Ry mid-October it had Deem
established that the carrier particles were corrosicm products frum
black irom {n tbe -;m r-g ductwork. Particles were emittad at & rete
of approximately 107 to 10V perticles/month/each of two plamts end
observed depositica vas 1 to 10% of the exission. Eighees obesrved
surface concentration vas 50 paf (particles yer square root) in isalated
areas vith activity renging from 0.1 w0 ? uc end a2 effective balf-life
of about 300 days. Principle contmmizants vere dsfined &8 oexium,
ytirium, stroatium, ruthenium, axd cesium in thaat order.
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S.n alter 1.3c0very ol tne condiiion and during the period whea the
f-ctive equlpment was .eing rep.sced, personnel were provided vith
1 11AL r=8SpirAators wnicn were ponitored after each work day. During
pn-rL ' 12,00 resplrator eirveys by Gelger Counter methods revealsd
o nlaws. oniel TASAS. Once ot tiese head four particles on the laner
Tt f.ailet Al nGVever, thule was considerstle doubt as o
;327 1Caes arrlved ‘lefe by breavning. The other cad a
Lapt .t T a imriic.e rocne ater face. [o another survey
T. were Lo el 410 A4 Zire 3ensitive radlosutograpc aethod
el T ACtivity of trese vas DOt ln excess

18, particles were eliminated by the
sztaller particles continued o be
: cee3fully overccme by installing sad
ST Rl tars w4 8 sand filler prior to dlscharge
{lters nad a collection efficliency of
l.e1 o6 10-15-<-8 at T Plant and on 10-30-4B at
./, f{lbergias fllters vnich were amaller,
!:ient, were installed on 10-26-5 at B Flaat
Flant. Tte Purex Plant, which followed i 1956,
ven noulfpea with the !zproved filter.

1*2' em.ssicr from the separaticns plants wvas aaticipated from the start.
e calor prchlem has been one ¢f aaintaining conmtrolled relsase of the
activity tr avold creating an environmsatal hazard.

]
Averase la.l, 12 amteatons on e quartarly basis aru presented in
Table |

C.rrectlve Action

In <ie ecariy 44{5 +f cperation, the data obtained from Qak Ridge am the
evoiut:ion oI during Jdissolving vas used a8 a basis {or estimmting
the il.uilud gecessary O reduce effluent gaseous activity from the
StACA8 O less than tolerangce levels. DBescause of the var ems

71N periods werew SU relatively snort durstion and, thus, I

cmli3i0ne were appreciable tan estimated 70% of the dissolved Ily“

ot el leed ! Sub:=equently, even with lov production rates and
adiwietde W {avesblie weather [Urecasts {ur maximum dilution, de-
posllion mse o undesirable levels. For example, typical vegetation
Wilas,5-9 (L Dec-mber, iv-9 were as follows:
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Altncugh the accepted tolerance limit at that time vas 2 x 10"‘ uc/gram
of segetatlica it was later revised 1o the presest value of 1 x10
. ydram.

L.gtan_atiza .1 watir scrutbers in 1948 removed an estimated 85% of the
4l Tnese wers repiaced by stilver resctors (10-26-50 at B Plant mnd
Lie.é->7 4l T FPlant!, wtbicn had ﬁ:,ln-l reaoval efficiency of )99$

wnen procs36ing .onger aged fleed Installation of the reactors
wodetner Jlfa langer zccling and process lmprovements have successfully
neld avermge [-> emissions w0 spproximately 15 curtes/week total

excep! fir infrequent Occasions vhen & reactor failed and had to be
recnarged. An indication of the cantrol sxsrcised is evident from

<he vegetalion surveyg zade in 1957 which shoved sverage 13 dsposition
ta be {5 to ib) x 100 xi/u“l for off-project and (1 to &) x 10-3
uc/grenm for :n-;roject( .  Both valuss reflect daposition fIom extaraal
causes g5 wvell as Hanford sources.

III. Ruthenium
A. Problem

At least nine apecific incidents or periods lowolving rutheainm ssiom
have occurred since start-up of the Redox Flamt in Jmuary, 1 5),

In addition, therw are indications that rutbsnium particles ware relsased
alaost cogtinuously until about early summer of 195%. BSurveys inaide the
Redox exclusion ares revealed coutamination in the remgs of 200 c/m to
800 mrads/hr. near the base of the stack and, in sost instances, Smmoaium
nitrate cryatals wvere asscciated vith the activity.

Average dally rithenium emissions on & Quartsrly basis are pressmuted ia
Tewle I1.

Corrective Action

Procese equipment changes were effected in the eummer of 195h which
prevented significant rutbenium smiasions.

Plutopium

Incidents of atmospaeric contamination by plutonium emission bave
successfuliy averted since start-up of FAFO Ln late 198k by the use
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efficient filters Ln the ventilaticn effluent systems of those bulldings
handling the more coacentrated plutonium solutions. Testa prior to start-
up with Dethylene blus smoke indicated an efficiency of about 99.9%;
nowsver. subsequent performancs during plant operations showed an efficlency
of 79.%+%. There nave been scas vithin-bullding incidents of plutomium alr
sontam natlon btut all have been of short durstion and the contamination of

Jurrundling environs nas never been lhreatensd.

Pl snd Scheduling
PRODUCTION OPERATION
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sy st 1.k 1955 1st 7.9 .
o dte] i.2 2nd 2.3
3rd i.2 3re 1.7 .
4 (Greec Rup, Dec.) hth 1.0 .

L350 181 1.3 1956 1st 0.2
2od 1.2 2nd 2.0

3rd 1k 3rd 0.8
4th ©.9 hth 1.5

1991 1st 5.0 1957 ist 1.h
2nd 110 (5ilver Besctor 2nd 0.8
falled in April) 3rd 1.0
3rd 85 (Bilver Resctar htd 0.9
failed in JWly) :
RS 5.0

Average emission for tne last 10 years - 8.2 curies/dsy

Average emission for lest 10 yoars, omitting Ath Quarter, 1949 emd S04 amd 34
Quarter, 1951 - 2.3 curies/day. -

apstimated prior to Dccember, 1949
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