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An air hycicnae and contanination survey was conchucted at tho Raw
Iaterials wevelopuent wavofatory (.<..l)y winchester, l.assachusovts

by ire vaul 1o tlovin, lndustrisl hyvieae nranch, flealth and cafety
Laboratory in accoriaice with tae rocormendaiions staied in the liamo
dated jiarch 23, 1755 (f{rom W. Be iarris, thier, industrial iiykisns
Branch, il 10 e UvOIZe iaTvin, uirector, Jivision or iow riaterisls,
washin ton) res “visit to ididl*e ‘ilis survey covered cxposures to
airborne. wranium, radon aund radiation Juriny uraniun ore assay, proe
cess development and experirontal ressarch operations,

&
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This survey was mads with the following abjectives in winds

1. To measura the amounis of urenium dust, radon and zercury in the
sir at various operating laboratory areas,

2. To determine any sources of airborne contavination which must be
controlled to reduce existing concentrations to an acceptable
levsl,

3. 7o deternine the extont and dogree of radioaotive contaninatio
of buildinr and equipment. 4

L. To train a member of the laboratory staff in the techniques of
air satpling.
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4ir duct samples were collected on 1 1/8 inches whatnan number Ll
Cilter paper using a uaiversal air pump at 35, litres/minute, The
collection period varied froe 1.0 to 25 minutes depcnding on cone
ditions of operations and dust loadinzs <Ihe dust aamples vare of
two kindss

1, C-n-ral Alr « those obtained fron a general work area or room

ALLOSIUIB e S =TT,

24 [resthing Zono = those obtained in the bresthing zono of an
opcravor during the performance of a particular task or
operalione . . RUCT N

A1l uraniun o iples were counted for uranium alphas on an alpha
ascintillation countoers : S - Ce
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The redon contont in curies per litre of air were measured in a

HPP gy 4 .
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Genrral air and breath ridon esrples were obtnlmd in litre glass
flacks a8 follouss S

1, Genersl air samzples wers colloctad by litre flask ewploying . -~
. a universal air purp Lo wove rooa atrosphere throuch & one
1itre flack. General air was pasged thrsugh the i1lask for
ceversl rinutes and then contsined in the flask Ly cloelng

both stopcocks discontinuinge source of suction.

2. iresth radons, collected in ona 1itre flask, were cbtained o
from laboraiory personnel in a low level radon area (office
area) as followss . : S

%
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‘8¢ The pulject trecthed cormpressed air with a ruspiratoﬁ
" for five minutass to flush the environmental air from .
~ his lungse - - .

S
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b, Wwhile the subjsct continues breathing compressed air,
' the ore litro ilack with both stopcocks oponed is '
. atteched for a one minute period, The subject'a L
“a. . exhaled alr 48 esntained in the flask by closing L
© stopcockse - oo . _ : "

radon ionization chambers :
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1+ Oenerol arca measuresents L

‘1. Beta ramma survey meter (sgm k D) peiger

tereury

Hossurerents of mercury constentrations were made uaing a. Genesral
Tdeotric vapor dotectore The followins iwo iypes of acasuresments
were maded
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2, Fin pointing ard locating ssurce of cont&ainutione.
Radiation :

~ . . o
Ares monitorins for radiation intensity at various lsboratory .
operstions anl for genoral area contasinetion wes performed

usings |

tube instrument used
to detect beta and snema emittine materials. ilis is s count
rate meter readine intensity in ~illiracntgens per hour (re/nr).
The instrument has three ranges (U.2, 2.0 and 20 mr/hr, full

- geale) e .

« AP N S




—— T

R L BTGt R P T A

2. Zcanson SICH?A « Ionization chember instrument for detection
“of nlrha and zawa e:dtiin radiosctivitys The Samson
Poanes seg Intensity in three ranves (520, 2500, and 12,500
counts per minute, full scale)e R

1.0 e Le chillman, Adminiatrative Assistant, Ji0L; was ~iven instruce
tions in tne technigues of a2ir saspling, both area and Lraath radon
sanpling, and sres radistlion monitoring. o -
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w18 resmonsible for sane chenical eniineering work toward process
davalapment of new and irproved netlods of recovering uranium from.
its or~s, T{ alsn assays toth foreirn and dormestlc uranium ores. In
ra perfornance of the aiorecmentionsd respeasitilities the operations
porfsroed by laboratory rersonnel vary from sirmle rountine chemical
analysis to refined analyticsl methods and tecinlques wii to process
developrent working on a latoratory or pllot plant scales . ...,
necause of the irmpossibility of obtaiainz a comprehensive dust study
in this onc “Zay survey, a linited mwber of trrathine zone samrles
wore Lakan st several lmowm dust pmucine operstions, ueneral alr
saples, however, were taken in all laboratory work areas and should
scrve the purpose of providing an indication of usual sirioine cone

tazination levelse R e
nrecussion’ ’ L e e
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_ The results of the air dust sanples taken to deternins the cone
‘ecentration of uranium airborne contamination ares

lios af Concentrationf{d/r/rs)e

Location rnl Sageoydstion S Gamnles Aver 114~y 15w
Room L0 Ion Uxchance R 13 25 1
Roor 1343=135 .,anple Proparation 3 9 22 . 2}
Room 133 Crushin: Room L ... 22 .-..2.
Loon 136 Filot Plane 2 7 8 - 6
Room 13G=137 “ire La3ay Area 4 e 3 i !

p - -

Room 143 #ineral ‘ressing Lab 1

& d/maiO s Neinterration per nimute per cubic meter of air
160 d/r/r32 iiac ® ¥aximum 2llowatle concentration tentatively used
by HACL a e

YNone of the faurteen sa-nles were found to excsed more than 252 of
the rac. The hl-iest concentrations found in “aom 140 (25 d/w/3)
Room 111=135 (22 d/~/¥3) and %oen 133 (21 &/-/3) were oitained in
unventilat~d bench arees on which low prade orcs were balng weighed,
crushed or prerpared, : :
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Followiny are the results of breathing sone sanples obtained during
sazple preparation in itooms 13u=l353

T No. of  Concentration (d/n/i3)
Cperztion ‘ Sexples  Aver Li-h Low
I.Pour!.ngla-gndnon:mpm 2 T2 F <
2. Welghing sazple of low grads ore 2 RT3 20 11

The sbove operations are performed on unventilated laboratory table.
Althou-h nons of bz samples excceded 20% of the mac, tho GA conm
contration found in this room show evidence of soe epread of the
airtorne contaninants.

Be Radon = . T N o R
The results of four éampleu'takehﬁto determine the concentration

of rad-n in the major lsvoratory areas show the highest congcen=
Lration to be 1/100 of the mace The radon concentrations obtained

aret s L .
o e o Radon Concentration
Location and Descriptiom . . . .0 m e <o c/i x 10 =10«
Room 13L = Saaple Preparauon Room ;;:-" :0.011 A
Rooma 133 -« Lrushing looa 0,002
Room 136=137 = Pilot Plant G el 0,008 PR &)
Room 14} = kineral Jressing Lab - . 0,003
& o/1 ® Curles per litre of air . e pe
1 x 1010 ¢/1 is the mac presently used by HASL i

The results of breath radons obtained {rom four 1nborat6ry"§or-
. sonnel recvealed no ome to exceed the mace Following are the
1ist of pergsonnel and thelr ecxposure. e mniat

R P

PR

Yane ' S ' Concentration ¢/1 x 10=12 #

- AV SRR L -—— _ . ) =
He Co Grecnlaw T T RN e . 0.2 gt
Jo Ce Galipeau Qs ..
Qe Ae Preale v 0.5
Te Lo Xurpiel TR AR AU LI .5 o s 0,09 i Ee b
# 1 x 10°22 ¢/). 15 the mac presently uged by HASL for breath radons.
Ce Mercury - “k ‘. | RTINS

. T ™~ I H
lo detactable saounts of mercury ware found 4in the pgoneral area
survey made in Ion ixchanze Lsb (iloon 140) Poloriraphy Analysis
rab (Room 118)and Analytical Lab (Roon 121).

L
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Mercury concentrations obtained during pin point u-apnng to
locate sources of contaminations ares

.
-

locatinn nnd Description , Concentration (tiofi:3) e

Room 140 « Mercury cleaning bench 0,1
contact with drain L B TR 3 TR
Room 118 - Spill on stainless steel 0 s
tray bernch e )
Floor under/to bench 0.05
- Floor top w0 Q.08 el e
- 4 sink T 0.16 ‘ o amd
e * 4

Room 121 = Mercary recovery hood . - Q4
wig/id ® U111igTans per cubic meter of air :
Qe K = iiac valus adopted for mercury by American Conference of
Govermieatal lndustrial ilygienists

De Mrect Nzoilstion el e U A

Neglizible amounts of betaegarma contarzination measured at &
_ 3 root level and at contact, were found,

. Visibls anounts of removable alpha contamination was found 4in
several of the laboratory areas, Following is a tabulation of
the alpha contaalnaiion found at specific locationss

- Radiation Mguwent Rcwb

Location and Dascription d/n/lOO cm
Room 133 « Crushing Room " 8000 Loose- uraniunm
i, e - e e e w2 T Lt 2 bearing naterial
’ . in open waste
basket
Roonm 1356 = Pilot Plant =Floor area 35004000 Visible loose
contavination
Hood S.VWe Wall 5000
Bench 1000
Room 134 = Sample Ireparation : ,
Stainless Steoel Tables 400 Contamination
) Lixed
¥loor Loo
Top of Pulveriser Crusher 825 ' Loose conteminae
tion
fRoom 13 = ;'ineral Jressing
Floor, walla, Ceiling 5000 Loose cake due
s to autoclave spill
Lab Beach 5000 Loose cake due

to sutoclave spill
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The results found 4in this-study indicate that no serisus industrial
hy.:lone hazerls exist at the laboratorye In order %o irprove the
cont&iination levels which wers found, the followiny; sccoanendations

ars nadesg

Recs Noo 1 »

Rece Eo. I

Recs Lo 3=

Qenaral

RoC, YN0e L =

Roce lioe 5 =

All laboratory operations concerned with handling
radioactive or toxic materiszla should be performed
in tho adzquately ventilated : hoods,,

Spilla;e of naterial should be irmediately cleansd
up to prevent the cvolution of st and ths spread
of airtorne conta-inotione 4 vacuum clearor should
be cmrloyed to resove all visille loose radloactive
conta-inatisne lor othar toxic materials such as
rercury a special roller device is available to

clean up spillage,

Contazinated waste matorials and oles ghould be stored
or packaged in properly labeled closed contalners,

Feriodic air dust and direct rauiation roritoring
should te perfor-ed Ly R:iJl personnel to insure
acceptable radiation and conta-ination levols.

411 laboratory psrsonnel who may come in frequent
contact with radium bearing ores should be sampled
for breath radon once every & ronthse

Rece Noe & = A urine sampling program should be initiated on an

{nfrequent bLut periodic basis,
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