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St cund Laboratory Subjact l'ouad Zaboratery Farticipation

in the Keiley-Xontt Instrument
Comrany Radium Accident-

raciun carsule containing 49.6

At 11:20 A. V. Tuesdar, July 24, 1771, a
milligrame ol radium becene oner. to the azimonsthere at tie Keller-doett Instrument
Csmpany, G320 York Street, Cincirnat, Oinlo, This radiw: wis contained in a plati-
mum tute ana was used Jor tle “,r>cse of celibrzatl Iatlorn dotecticon instrum ent
't the “ime of the accicent, the actuzl cliemlcenl comporiilon ol Lhe radium salt
S0T LLN0Wh.

Or. ¥endar, July 20, 1651, Mr, 1. E. Tagrmussen =7 the he_lej—; tt Instrument

rpayv reguested ¢ ¥r, F, H. Belcher, lanager, ayion area, toriic Znergy Com-
mlssﬁdh, tha% perconnel from Mound lLaborater; ascict In ihe removal ct the health

hazard that was created by the spilling of this radium.

POLE ¥l

On Tuesday merning, July 21, 1921, at the direction of Belcher, Mr, W, A,
Digler and ¥r, R, A. l%iller of the Monsanco Chemical Company, Mound Laboratory,

Miamisburg, Ohic were sent to the Kelley-Foett Instrumernt Company Ior the purpose of

P>

recovering as much of +he radium as poss;bLe and to help in the reduction of the healt
razard. Upon arrival, Bigler and ¥iller made the following rec:cronendaticns:
3 t

1. No smoking or eating should be permitted anywierz in the plant.

2. A1l nersonnel who could hove been exposed to radium &y being present at
any time during or after the spill in the calibration area, where the spill occurred,
should be barred from adm,ttance to the plant until such time as itheir safety could
2 guaranteed,

3. All fans in the entire pla.nt should be put in a non—operating condition.

L, A1} personnel should-have their ha.ncls, clot hJ.ng shoes, and hair moni-—
tored daily before leaving the plant. : .

5. No shipments should be made from the plant until such time as 1t covld -

be guaranteed. that ICC reg\ﬂations governing'the shlm.ant. of *a.dipactive items

7
&

- could be met.._ - ol : o ; . . ) £ ,
6. Sea.l oﬁ' t,he ca.libra.t ion. area rrom all e.djacent areas. This had actual-

~

rrlva.l of !.i]ler and Bigler,, ;was inadequato.,

21y been done; showever, it was decided that the. sealmg off process, prior tc tue S
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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On Tuesdcy afternoon, Pizler and Miller afier donning adequate protectivs
equirment, which included fresh air masks, entered the calibration area and re-
covered cpproximately 15 milligrazs of radiumm, This left approximately 34 nilli-
grams of radium elther on the Zloor or sprzad throuchcut the building, They
coveraed all horizontal rurfaces in the immedizte area of the spill with a strippatle

p-azstic coarlng. :

a'meeting at the Eelley-
U.5. Public Health Service,
¥oett Instruzent Commany,

- evening, Mi
ompary wit.
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atermine the extent of tlhie contamination.
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; Jcr the eliminaticn of the centamination,
™o major declasisns were reacaed af this neeting, These were:

1. The recommenditions made L Miller and Bigler on Tuesday morning weuld
be adhered to.

2, M1 contsminated surfaces would be assumed to be the resuw't of radium
and not the result of the doughlier produc’ s of radon.

The following morning, Wednezday, August 1, 1951, Miller and Bigler sur-
vered the building to detsriine the spread of the contamination and to determine
the nature of the contaminant. 3By "nature of contaminant” it is meant either
daughter products of raden cr radium itself. The first erea surveyed was the
shipping and receiving area, which i3 adjacent to the calibration area. At the
time of the spill there were two open doorways between these two areas, Wipe
samples were taken in the shioping and receiving area and counted approximately
‘every hour for a four-hour pericd, The results.of these samples are listed in
Table I. The analyses of these samples indisated that the alpha activity was of
- . long half life., Thus, i: was decided, that the contamination was due to radium
+ .. and pot to the daughter products of radon, Most of the direct readings on the
%7 floor in this area were in excese of 100,000 disintegrations per minute per 100
aguare centimeters, - : S T A

: i The -riext area surveyed was:the Physics. Laboratory:on the second floor:-of
the building, This reom had an inteke fan which opened over the alley and was- -
Jocated directly over a doorway which opened into the calibration area, " Also; a
stalruay connocted the Physics Laboratory to -the. calibration arsas. Wipe samples
:‘to:%thia%labomtogy;gre tabulated in Table I, R VDT S

-
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Y ‘Diret resdings in the Physics Laboratéry
yegrations per minute per 100 square centdmeters
“Found ‘pn.the rpof. of Ats dark room, T




The next area to be surversd was the machirz ~hop 2disining the Phyreics
atorv. Direct raadings in this area averaces zrpyroxizately 10,000 dicinte-

graticns per ninute per 100 square ceniimeters,

Insiruments Assembly Area vac irect readings
isintegrations per rinuhe per 10U ¢ entineters were un-
s also located on the second ; d bu;LQi“gn
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The FPrycics coifice adjacent o the Physics Laboratery was surveyed cnd
found 1o he comparziively clszan, nith the exception of wiidow sills, light fix-
tures, and fans,

The next area to be surversd was the basemen. c¢f the ba' .¢ing. This area
consiruction of electronis instruwentu and served as a rest area

was used for tue
fer Yelley-Yoett employes. When tiis area was entered, four fans were in operation
and the stairiell leading from the vasement to the shipping and receiving area was

closed. Direct readings ranging up to 5C,000 disirtegratioas per minute per 10
sjuare centimeters were found zb intervals over the enilire baserent, Wipes ranging
fror 1,000 20 20,200 disintegrations per minute were found on .11 norizortal sur-
facez. The values of sone of the wipe samples for ithis-area are labulated in
Taxle I, A basta and gaima reading of 2 millircenijens rer hour w2s Jetected on a
torizonial surface of tie doorway which led to the shipping and recelving area.

The rezainder ¢f Kelley-Eoebtt areas within the building were spol checked for con-
tamination, and the levels were found to be comparatively low, therefore noc wipe

samples were tabulated.

"he next survey was ccnducted on the third fl:or of the building, which was
occupied by the Safe-Gard . Corporation which manufac:'res pillows for boats and
other ejuirment of tne same type. No significant re:zults were obtained. However,
on the sicirvay leading up to the third fleor of the building direct reacdings as
high as 30,000 dlslntegrat ions per minute per 100 square centimeters were recorded,
The average level of coptam_naylon was around 3,000 dislntegra+1ona per minu,a per
100 square ce:iimeters,

After the snrvey'within the building was completed, Nasher Strest which
runs along the rear of the building was surveyed. Direct readings as high as
8,000 disintegrations per minute per 100 squsre centimsters were found at & dis-
tanne of 30 yards from the door of the ealibration room; and readings as high as
800,000 d;sintegrations perminnt. per J.OO squa.rs centinaters were noted close
to the doorway. -




.o On Wermesda.;r evenz.ng aL pPruonne_ leaviny Heiley-Koett were monitored to

determine the contamination level of shoes, clothing, heauds, and hair, As the re-

sult of this survey, eight pecple were issusd cictaing to vtear home and one lunch

box Tas confiszated, So:r.e ¢f tre clothing thas wa c,on.f.q. cated was contaminated in
sh

) “

\)L))’
Y‘:

~excess of 50,000 disintegrations per minute ner 100 square centimeter:, Shoes that
were found to be contaminated were zacrubbed. %o shices wire confisecated. One girl's
hair was found to have a conta.nuna* ion level of 50,000 disintegrations per minute
dl*ect rend;ngril N : : . ’ o

On- Wednesday evening, ‘August 1, Yiller and Bi.cler returned to ourd Lab-
oratory and discussed tne problen with Belcher and ¥r, E. G, MeCarthy, who acted
-as coordinator at Mound iaboratory. It wa< deciied t,r* %J.che* would make 2 =rin
to- Cmcmnati to discuss +he probiem further with u..".mussen. . o '

, On ;hursday morning; August 2, 1951, ¥ill er, Lelcher and Dr. D S Lnthonv,
Director ol The Biology Division, . Mound Laboratory Jdiscussed the protlem with
Rasmussen and an agreement was rsached belween Pa-nussen and Belcher 22 to the ex-
tent of the work that vould be accomplished by Yound Larcoratory nersonnel.

Also orn “.urﬂdg.y, & mesbting was held s the U, S, Fublic Health Service
office at waich the spheres of Inicrest cf tne Mtles partlc.lpaung in the pro-
‘gram were outlined., Represented at this meellin; were the U, 3, Juul:.: FealU"
Service, the Cincinnati Health Commissicn, the Fublic Health Service of the St'—’te
"of Ohio, Argonne National laboratory, Nou-d Lshoratory, and the Yelley-Foett’
Instrument Company. Also, on Thursday the compound th;t vas spilled was ident:.fied
as radium sulfate, which was: copreclpitated witin 97 milligraiss of barium sulfate.
‘Since the compound and the- extent of. contenination were n oW known, plans for
_the decontamination’ work were fomu.lated bv Miller and Rigler, It was dec:.ded fto
~work all active areas with air line.masks &nd to furnish ‘clothing for all person~
.nel doing the work, Up to the time that Mound lLaboratory appeared on tne scene,
_the solution’ bemg used for we.s:urg all surfaces consisted of four per cent Ver—

. senc,ipneper eent Tide, and one.per/cent Orvus, Soué werk by ¥r, C. R, Sieben— *
’tritt, Physics” Department . Kelley-Kastt Instrument Company, indicated that-lfiwas .
. possible; to. dissolve one gram of barium sulfate in 200 mllligrams of this Bolut.lon.
Therei‘oré it was decided to comtinue unsing the solutiqa. The'main reason for:
g apch;a decisioniis;that most prior work had been done with a citrate. sulu-
~Fork: today;;;nd;:a@ea %hat it ‘is'pot-advisable o use cifrate solutlonsi~y




Viller and RBi g, or formulated the f511loming nla. ng for tne dezontaminastlon

(9 A1l decontemin tion workers were Lo wear rrotective clothin:, 25 list-

3. Glove liners ™ = =

t. Rubber Vgioiresr_

‘ €. Shoes thzat were to be left within She plant,
. . . 5 Py
. d. shoe cover 5 ’ h e

2. PFaver hat

r

2. Respiratory pr otect.ﬁon *;a«uha.md"i tC’ all en "103" 0220 Tize to
worx inthe folloing areas: - :
\>t‘ ‘

} /‘@ CQL.")raulon arca, sh.:»pinv and rece:,vmb area, phyiics labora® o-_, )
. and baseme:t, ; :

S : v vaes woklzing in thése sareas during tia J:it" cl.zbase
EIE -+ the ccconte....nation ‘193,‘_15_1’6!'8 ;cm»mmwmm:
" ¢TEside of +r“‘e‘6‘=1‘di'5g

e — e
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o
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- Assault ‘nacka @qu.qued Arith CWS-6" r_llters would be used for in-
"and then *espirator&wuld hf used’ a.ft er:the com‘ awination lovel was

T owe

.:Lti&l Tork 3
<sdreased,




d. Clean elevztor whlich was used by the 3afe-Gard Cezpanr
¢, Clzan lcading <ock.
fo 2Provide a temporary loading dock Tor tre Safe-Gard Co:pan"

.

. Jrevica ah air lcocck compiete witl cbanre house 2ad sho;er between
loading dock aend passageway which extends across %he ! building. :
r. Clean shippin: ond receivin: area, erioring oo *he leadi irz cock,

i. Clean calibrziion arza, entering Iron :he shipping zrnd receiviz:

area,
je Clean Physiss Latcratory, entering from the calibraticn area. .
lo Cizan basement, entering froz the shipbing and reczivins ares,
) 1. Clean general office aea ang dra2ftins arez, entering from tﬁé.rear
rassageway across the building, . o ‘ B

. y;:"
'm, Clean second flcorof buildin:, entering from main lobby via the
general office area, and later changing this procedure to make entrance by means
of the elevater. : . : ; -

L, Traffic contrcl programs mould be set un as the work progressed to:min-.
imize the spread of contamlnatlon.' - . : ‘ - SR

In addition to sett¢ng up the above prcc~durea, ~he following wﬂrk‘ﬁié}ac- E
comp11~hed on Frlday' ’ _.- , S . : o
o B R The stairwell Irom the nassagewa~ acros uﬁe-building-;ozzhe*thiriv %
:floor of the ouildlng‘was tleaned.®- v B S I

. =1y ,comﬁlete
This.chang;'hbus _aig




Cn Saturdar, August 4,7the fellowing work was accormplisned under the direc-
tion of Gerazr and Jolley: - = -

1. Clzx.ned ft_.lme"l fom the th*rd flocr o; the bullding to the passagoe-
way on the mals oo‘ »

2, UCleaned passagew “ay across the build _né.

m
~3

3
v

13

2. Set up a tempersry load dock fcr +he ua“e-Ga"a Compary,
-’. Cleaned wasiirooas that were used Jointl: vy Kelley-Yoett and the Sufe-
Gard Corroration

- 5. u*eaned perscnnel office and first aid rcom which wers located off
the rasscageway. e : :

storeroon which was lccated or ';i ne pacsageway, and

£, Clsaned a janicorizl
set it up 2~ a storage rocw -for dscontamination materials,

‘7. Clozned stairwell from pass:-.-ffeway. to base:lent...

2, Resealed ! ‘;e doortm" to the baaement to insure &a- goof‘ szal,
9, Scaled off .,he main. s*ockrco:l 80. ’t‘zat admi tance could not be obtained
from the main Dassagev'a.\r. c SN N

E 010, C ea.ned the ter\poraz'y :rﬂceiving a"éa-on reema.r Avenue, checked al-

‘Mvesorips ':he_
_._Beni OBk and'the gontami—







S

o é. An zir sample was collescted on the loading 'dock'to determine whether it
- would be n cessary to continue prondmg rebpiratury l,,rot,‘s:c lon for that area, The

- result is listed in Table II. - - Al

<
i

On ﬂednesuay, ths. follo'v:mg work was- a.1 80 acccm)hsh::l under t*P direction
- of Garner anl Miller: | :

_ 1, The general office area was: sérubbed to eéliminate 2l crot contamina-
> -
tion prier to permt*m‘, entrance: of employees w}*o were schedul d to return st nocn.
2. A procedure was. set up fo" the purpose o’ chec 1'1g the shoes ol oilfize
.employees reporiing vo. wor}.. : RS ' ’

‘73. Comp 1eted ecrubbmb the ara.ftina' ,.room. Ny

" Set up a procedure for the checking of a]l r»cov'ds ard equipment in the
general c“fice areae.

- De. Sea.led off a »sta.ticna_.ry:_stock roon' on the first ficor. This room was
_to be scrubbed at a -later time, Contarinatich ‘over the 1.00“ was in the neignbor-
hood of 3, OOO LSMnegratiom per. nmim te per,'l()O squaxe centimeters.

o "6. Sealed off the technlca.l flles'storeroom whz.\.h opened into the draft-—
ing room. It wmas declded that this -room could ‘be cleaued al a later time.

7.' Scrubbed the stairwell fmi_I' 4lob)>y on the ‘main floor of the ou_Llf‘mo

Set up a change"va.rear
Ww




de The tire nump.

e. The paraffin which was oa the Jloor next to the calibra-
tion table.

f. 'All naper that was on the floor near the czlibration‘
table. - v : S ' :

(2). Rabrel Inc. 2

a, The dismantled czlibration table,

b. The lead bricks which served as a cave for source. 4

- yree

-

(3). Earrelf No. 3

a. A piece of the cz2libraticn tarle that would not fit in
the seccnd barrel, ’

a

b. All strippabls coating from the calibraticn area- floor.

On Thursday, the following work was accomplished under the direction of Miller
and Garner: . :

1. Surveyed the quartz-fiber arsa and the model shop to detﬁrmlne uhe ex—
tent of the contamination., : . REFRL

2. Started decontamination work in the-quartz-fiber area.

3. Started decontamination Work in the model shop. TR

N £
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7. The X-ray machine was protected witx a covering.

2 -0 i PN

- 6. Vocuum cleaned the tusement.

. on Fr¢day, the following +3s accomplished under the direction of Garner
dudlhller.v T S : } _ SN
. . : - o

o 'f : 1 A;l o“semﬂnt m*ndows viere s2aled from the outside,
'fAll écreens'on the basanent windows were decontamir-ted.
3. Fork was. continued in the quartz-fiber aree and the model shop., -

s . . It was duclded-on Fridaf that the services ¢ Jolley would no longer be re-
qulre“ ut the Felleyhﬂoett Instrument Conmpany, -~ ~d that the work en ths scoond
" floor of the building could be accomplished under the direction of Kelley-Koett
:personnel, with the Hound Labor:to*y rerscnnel asting on;y in a consultant capacit

S _ On €acurday, Augqst 11, the L(llOuLn? work was accompl;sned in the basemsnt
S ;unds; qe direction of. Carner. : . i i ‘

E
O ’ l. DralnS'vere lcca*ed under the linoleun covering on the basemnnt floor
8 'anu'were onenea., o : . , ) ,

- . ‘_._

L 2, As much of the basement as was 00551b1e was hosed down ’or the purpose
B of remov1nv what loose dust could not be. removed by the vacuum clezner. -

""‘ ..

g

‘ug o 3. Thnse areas_that could not be hased down due to the ‘fact. that 1nstru-

“de oy

_ 5 All::nstruments were the s elving at the Iront end of nhe
4?baaemsnt, andithe: 2 v <o H o SRR T T

firday; emplove,.wptﬂ%he. ,euev-}(oett. Tnstruments fampany wal p Sed
the ¢ ,ewf,esoonsiblagrarfthe decontamination of: thé“basementg with
b :respiratory protectlon~fbr‘tﬁe haaament'was

=%




. vura':lley of Mﬂmf’ Ieoora ory se"ved as.
lll‘s., and seconb

b;me:ﬂerk,,gas .—,cccapllshed Oy Hourd Laborq.tory @ep-

_ : , scaliLra, on'a ea near the a.rea ':here
3?;)3 ' ‘ e .;,‘" : . L 3 : 5 S \ 3 e &

"; iy rEY
act:.ve u& ol

*

’-‘n"» -ﬂ“ J\I‘Igé "“‘.




= : na"tra.fﬂc contro" proa'"':i s.-om.d“ge Vs t up
Th.,of the Ioadng»doek asiar pas;agemy,»sm\.e ‘bh;s‘area;haibm

5i“

xzn ;resp:.ratory protedtion equ:.;xuen&,‘ y
1:.ners at. sl’.ockroof'. ; :




SNEUEEY The elley adjacen‘ o the b«,nma;, bhe: si.dealk “alang ne ' side;
-‘qnilding,.‘.nd the a.::s in fron of the' wilding A *e:sbeam clea.ncd.

b

. B b The <tamxe11 Il.ead.‘i.no ’rcm t,he Physics Labera.tor" uo tm cg.li'braticn .
’ a.rea s Jeaned ' 5 . .

TR
T

0 on ‘I‘uesda;, 5 Carner 2on tmued to'nerve 4s & tchsulbant i‘m tne wc.new’in .he -
,consultant ﬁo” the c.revv on t 1e ﬁrst

-
B ey
P e

~On Wednegdav, Au*ust 15 tnc, i'o lordzxg vorkmsaccompliahed erer 'V”a c’..-.
rect..on of, Blgler- , ‘ E R S

T
’
v
<

SRR -.-jl-‘?'l.', "‘he remainmg lumber that, constituted the dark ‘m, was pm.céd .m' N
S ¥ Dbarrels, , S :
| 2”.*

3, A:Lr sam,:les were col],,ected
o The responelbll:.ty ‘for the cont.’mua ‘nn 0! ~'vork.; 'the Pw ins Laboratory
wWas- t,arned over to an exployees of the Kelley-XoetL JInstrument Company *with Bigler:
‘ to serve as a consultant., V¥iller continued to:serve as a. consultaat Lor'crews
“working on the first and second. floors -of ‘the bu:.ldmg " Garner contlinued 10 serve
' .28’ consdtant for the crews, in the basementa That " sveningi urarner returned to !’ound

FARS B :-;'Y'Z P

‘;:th'e-“i'irsband,,seéon& ,loors. :On 'I'hursday,A
l s Miller: racommnded that e‘bhe alley.agal begzsteam“ciganedﬁ, On. Friday; August. 17,:
'!Ei.ller and Bigler,and o'rSatm'day Killer*an&;iarﬂdley,sermd a5 eondult-
ants, »On Sunday, - August 19, "no. empl:oyeea *oi;hound Ia.mratory worked at- the Iel‘le
“Koett ‘Instrurent Companys.’ Onaionday,;_ Ango 3 ﬁe’
e@;ﬂ»"ﬁeé at, the KBlley-Koett Ins




A'Also on"August. 22, ‘b.ller, xmfcmed Pfru Lhat hm.nd iaboratary m&d £
%a.na..v“e‘ fezes Bamples’ ‘,from five} e]_ley-'xoe” empl uy es, wuo, doring the process. oi’,,;
f,;'deconta.minatibn work: l.ad: obtained 'skin abrasions or-punstures. Rasmussen’ ...n.fomed
SWillor that he would ‘call him in' the future for consultan: nse, ” The details’ _Tere
“ta be r'c.rked out: by ‘Wong.: Miller recommended = schedule fov' tne ccrpletlor:oi'- 14
fiscontaminat ian workys This. quAeﬂU._'.B -is 8 *‘o_lov"S"- L s

4-

"‘lﬁ.l_.er ,alscr rec:xnnenuea. t,h:.v.t e ahe“ Street be'el e_ned Ly’ heatinv .,he" ht:h_ -
-’bétvreen the briffks m.‘:h 8. ﬂ.:xme a.,.d then ronc v:..nb the p:l.t,ch and stormg it’ in

: ednesday Au‘gust 29
a.mina’bion Level ot o

*not??contamibated bevord 500 dz.sinnegrations per.nﬂnu:hevper'
ou;l.d"b -returned and onld:be washed at- Mound_ Labcratory.

4

mnmina sintegmtions Pm‘
6térs *f‘ébﬁf“»zassmthan‘«z*o é:;ﬁntegragionz Per minute: peraoo
e e

' "ﬁbe packaged“ ar*.ﬁ ‘returned to"'mmnd‘ Labor’étory y
Y eadh

g mnhimeters,acould ,
S'Jgg ‘_' eiley-ﬁoet _
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ue.hephone

ShiP?ing and Receiv’-_ng

Shiﬁping end Receiving -

Shipping and Receiving .

Shipping and Receiving
) _Shippiﬁg and cheiﬁng
Shlpp..nb and Rece? v:Lng ‘
Shipning a.nd ~'Receiving'

ShlPPinS and Receiving

ShlPPlnE and Receiv:.ng " }
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Cpiorw 17
Cfeombanased 7k

, AI.B SA&B"“" - TalIuy

« - ir . ;fi‘ -~ ,_ o ] oL
Baqemem oL .1_6'9

. Passagewar - F._rst
: E‘loor :

"'Floor SHpe _;»_
Physz.cs lab..
'P} ysies lab, -
Pbysicq 1ab, -

. Basement (rest a.rca)
’Basement (rest area)_
Baserent {rest.area)-.
Basemeftt : [rest’ area)‘
Basement - {rest area)
Basement (rest area)
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