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I. HISTORY

Duringthe mdlochemlcaloperatloneat Xnivetoklmmdlate~
followingthe X, X and Z Dq detonatlona,the radlcwhemisteremwe~
from the droneplanesthe filter papera containing mdloactive aamplea
nnd packagedthem for imimedlsta ahipnentto the Los AlamoOIaboratorlee.
ml these aperatlanevere Mrected b~ Mr. M. G. Bowman,and Exhibit~
contalne● detaileddeacrlgtionof the proceduresand gre.oticeaI.uvolved.
Xxhibitg ehom photographicenlargemsxtsof mwexal framea of a de .
eequencemade duringone of the operations.

It me dnrl.ngthe operation●t Xnl=etokthatfour of the-
personnel involvedreceivedexcessiveradiologicalexposure. W -
vork@ groupsof radlochemistsfor each test are Meted below,and
tbooe ahming no radiologicalinjuryare notedby “O”,thosewith come
injuryby “*”,end the nore smere canesby ‘*”I

x-Ray Teet

M. G. Bowman
B. W. Albright
C. V. l%a.uley
R. ST.Spence

u-l J. s. Gilmore
-1
m

3

Yoke Test

~
X. G. Boumen
B. W. Albr@ht

a C. U. Stiey
~ J. x. Sattkihn

B. wan—ann

COPIED/DOE
LANLRC /

H. G.
E. u.
c. u.
E. J.
J. P.

ZebraTeet

AIbrfght
Stanley

Belagna

o
0
0
0
0

0
0
0
●

o

0
0
● .
u
H

Imzuedi-atel~afterTeet X, Spnce d (lihorereturnedfmn Y

Xnlvetokto ~s fimoe tith the E?Im@e6;for Test Y, Sattlzahnand Uarran ‘P \\
returned; aad for Teut Z, lRanle~,& and
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Sub$: OperationSandstone:Railatim Injuries-
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The flnt indication of possible me ~’ wea noted by
Ur. Shttlti, fio rePortedto the L08 Alamo@tibor=to~ Eea.lthDivlsim
for e~tion (~- Xxhlblts~ and D). Ae notedby Dr. L. Xen@=mn
(ExMbit g), Mr. 8atti* mcaimd “- leastseriousbums, and earw
examinationof Sattlzahn’einjuriesled to an ~ dQgnoBi8 u
being due to a Inulss. 7hfs unfortunatelyreeultedin the fo- area’s
not being ad~iml, beforethe ZebraTest, of the excessivedosages
possibleIn the proceduresused at Enivetok.

Dev810pnentof the 151mbadgemof the pereonnnlinYolw3din
Zebm Test operatlonedisclosedthatUm,g and Balq receiveda~p-ectehle
doses. The film badgeswere developedat Enivetokafterthe mm M
alreadydepartedfor the states,but the InfomaticmM passedon tO
the kboratory by teletyp (seeExhibit~).

!i!heWuries mce~ved by hag and ~ vex-emfficient 60
tlmt no question- involvedh the ~oois, - altimti= *,
Bekgw, !3Wey and Sattlzahnwere hoeplWimi m 16 May 1948. A
publicpress releasevas tie 17 ~ (8eeIRxhiblt~). AlSCJ On 17 W,
Dr. J. G. Hoffman,a consultant,Intemleved these- (seeKxhibits~,
$$ ~ and ~), and on 24 ky he subxdttedreportson doeageestlsates and

geneml ob8e-tlons (seeExhlbltu& and ~).

The injurlen appearedto be due only to BSta radlatlon,and
~ SiChMSS VM tiCllrTt?d,dt.kugh the men ti~ be k.eytti the hospital
untila nev skin_ is assured. *. 6attizahnvus ml=sed on *
May and Mr. !Ranley,Rr. Lang end Mr. Balagnaare Will hoapltallzed
(they4xrea3bved to leavethe hmpital for exerciseperfods,but r-etum
for -ah and eleeplng). A medical hletq of the owsesto date is gimn
in ICxMblt~.

11. COKUJS1OXS

1. Radlologtcal:

Z’rcmthe medicalreport,the In.jtiemreceivedby the u
appwu to be due only to Beta redlation,d frcm the estimatesmide
by Dr. Eoffman,the Beta activitiesper duet of f Zlter paper were of
the order of .5 curiaor leas;ulth this source●t.rength● dose of P
repatadepthof2t03 macould hmebesn producedInwminutea
(eutbted t= the men vore glcms), Qrcmided.lfof the Beta =titiCy
on a sheet vas transferredto the @eve. Yhe gloves* h the opera-
tionswere destroyedhmed-iatelyafteruee and no ~ of rlulioectldq
were * upon them.

2. Operaticulal:

?or hnndllngthe filtersheetstongsvere p~dd, aad It la

belfemxlthat had theybeen pzwperlyneed,excessdosageswuld not have
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resnltd TIM we of tongs makem handling the filteryayera,$n the field,7
an awkwmi and ymlonged operation.Zhat the tongswhichwere available
may not have been consistentlyused idicates that considemblepractice
in tbsir u5e before& te8t (forfamitiizatim) and rigidanforcemantof
theiruse duringaa operationapg=r mceaq. Or P*PS * ~ ~~ble
substitutepwcedure can be invented for future operation.

,.”.
In add3tlonto ~ a 8afedistancebetweenworkarand

umrcez it ia clear thst g.lwesshouldbe pwided in mxffichnt quantitfea.
Clam glovesshouldbe exchangedfor used ones mverd times durx m

\ qeratim, and an amitit ubm.1.dbe providedfor each =orker tO unsure
tbatglms--m~. -. ‘ -“ .’

,..
.’

.“
Jcc:dJlr John C. WK .

..”
Enclosures:
EdMbit A - Mo fr H. Bovman,6/’@48, . .
eaj: Wad Burnn Of J-2 Pars”

XrhibitB - Photographs
lhhlbitC - H4Sltement- J. Z3attlzahn
ISxhlbit D - statement -3 .I?.Spence
XxhibftE -Ltrfr L. Em#=mti
DT. R. st~Q, 6j28/W

Exhibit ~ - ?eletypa .,

Xxhibit u - MxBo MB4UB, >b7fw -3$ “
?BecentAccidentin OperationSandetQnS-

XxMbit M - Acct of
XxMbit I - Aoct M
XxMbit J - A+ uf
ExhibitK - Acet of
lMllbltL” M@mofr
“~ EtiinMtea

txhlbttM - ~ fr

Ii&view - 1.J. Lang
Xntermluv- J.P. Mlagm
IntdelT - J.x. Sattmdm
InterrteY - c. S*

:-&tz%%~J :
Horrmm,5J24/4%-5: _
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June 10, 1*
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ml Darol Mman

w mom MelvinBovm!m

SUBJECT;IUDIAHOH BUIU9S

Collectionof filter
the fol.lov’i.ngOperatkna :

OY J-2 PEI@OllREL

rJEbJ4b5

t

(1) Mwmval of the filterUnitsfmm tAe droneytis. m -e
carriedts6’~r-ti=j=m~~-M-~~la~ $@ back of the
~llot’sseat, and one on the bottomof ths fueelage@st underthe nose of
the plane. The unitsvere fastenedta the planesby dovelRIM vhlch could
be releaeedby pullingLanyardsattachedto tiepins● M @fi r-
frcnnits f Qter unit to a point justback of the wing. 9!he handle of the
lanyard vas held at this point k a holderattachedto the fuselageof tha
plane.

A ~Ci!d lift ~ntvaaearriedby~k frcaaphetipl=a
to liftthe top filterunit. when this specialm Vas $n position,one
rad400healstwould approaoh the plane, detaoh the I-myard Iuudle from its

holder and releaee the filtirunit by pullingcm the ~. m SPOC~al
lift vould then ~ the filterunit to a point aboutfiftyfeet from tho
planevhere two radiwhezdats transferred the filter unit (byhand)f-
the speciallift to the ground.

The botton filterunitvae alhved to fall to
~ m pilled. Itvuethen draggedtimga
to a point aboutfiftyfeet frm the phe ●

thegroundvhen its

groundbythelqard

(2) Removalof the paperholderfmm the filter-~. Xaoh papur
vas held b~t~ ~ scre~-o~=-ti~rnt-U to a aactlon
of the staleof the filter tit. IEaohside sectionma faetenedto the
filterunit by elevenptns uhioh vere In turn held in pcudtlon by wires
~ m=u@ holes h the pfm. These vlm~ vwx all ●t~d on one
hardlem that one puU on the hendlereleaeedthe entireside saation.
TM de-bed paperholdervas thencarriedmay fran the - body of the
filterunit. Eaoh filtertit aontalnedtvo filterpper holdersso that
altermie holderwas removedit vas nei3e88ex7to turn the entireunit over
(byhand)h ofierto remwe the ●econde

(3) ~u=II=~ ~ f~lt= pw= e x= ~ldera m fQt= xw= VIM
reamed frm the pape~era by outtingtvo vlraatioh held the two
screenutogether,pickingup the paperby tongeand o~ the paper
to the l*EuIehlpplngcontainsr.

XxhibltA
p+ Y/@’.

5SlflCA !OM CA NCELLED
CQPX

BY AUTHORITY 07 DOIEf OC

COPIED/DO~ Y-
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namo to D. mo=n, 6/10/443,subja “Radiation Burae Of J-2 PcmonnQl” (Cent‘d)
.,.

Thex-Ruy Operatton. The X-rayoperationma performmiby tvo wiio-

V chaaletswho were to accompanythe emqplesto Los A.lemos,(B.W. Spenoead
Jms Gtire) and by WGOM, Cm U* Wey and R. W. tibri@t~ -h Of us
perfomed ench part of the operationduringthe oourooof the oolleation.
The sequenceOr wonts van as rOmm

1.

2.

3*

b.

5*

Drone plane landedand ma pled into rwe~t by Mr Zorcea
personnel.

Top flltm unit removed. In th3B Opration the - V’M pulled
b~ 8 radfochemlstand the speciallift operatedby fir roroe6
personnel. Badiochemistsliftedthe filterunit fras the special
m to t21!eground. ..

The top filterunitvu! di8a88enibledby a radioohemistand the
filterpaperholdereremovedf mu the filterunit.

The filterpaperwas removedfmn the pper holders,the filter
paper vas held in the tongevhile an ionizationchanibermding
van takenandthen traneferreUto the lead oontainer.

All pereonnelwafteduntilthe next pl~ had Luxledmd then
repeatedthese operations.

After the lastpke W landed
the bottm filterunits vere remomd
paperoollected.

andthepaper rammed fromthe top unit
- all of the pi-s aad the filter

Durkg thecourseof theseoperations,dosheterm mm by esuh maa
were read frequentlyto ●atabllshvhich operathn gavethe graateutexposure.
It ua~ found thatpllimg the lanyemieon the planesto releasethe filter
unit-gaw the highestexposure,the next highestexposurevas obtalnd In
renwlng the filterpaper holdercr- the filter units thanselves. The
nexthigheste_gposue=@ obtbd b tmsferr~ tie ffl*r tits f-
the speol.allift to the ground,and the leastqpoure UM obtainedin
collecting the filterpaper from the filterpaperholders. HOvever,It
ehrnihlbe anq-’wzizedthat tong~-re alvayeueed duringthis last opera-
tionon x-~ *.

i?lwesvere oarrled by the tic Alnmoa group ?Qr uee duringtheoeopera-
tions. Ecnfever,the Rad Sefe unit also had glove8avellable@ thase were
used. lkch man usuallyc~ecl gloveeafterhe hdl vorkedvith tvo or
three~lanas.

5!heYoke Operation. Mr. Sattizahnand W. WarrenreplaoedSpenceend
(3ilmoredu.rbgthe -e m~t~~s OtheXWiBe,the pereonnelwere the eanw—
88 forX-ray. 1

t

\
\



MO to D. lkxmn, 6/h/40~ eub$: “BaUation hms of J-2 Personnel” (Cent ‘d)

1 instituted● _ ti tie MQu==e of e-nts with *U MOBS of
hmmnlng the qposure of the men. lihereation X-ray * the flltsr paper

? vasremvedf mxuthetopfilter un.lta8800n a8aplane hadl.andedjmpke
day the * filterunit was removed and phoed an the groundas the planes
hnded, but the mmoml of the filter paperholdersand the aolleutianof
the filterpaper warn defemed until afterall the BIAIMIIhad landed. Thi8
swmt that vork tith the firstfilterpaperewas defarredfor app~taw
one and one half hours,and consequentlythe radfationfmm the fflter
paperat ?Ms time w lessby a fmtor of aboutthree over vMt It WUM
hme been if the X-ray prooedurehad been followdh In Wtio% tie
monitoringof the individualfilter~pers, vhile they were being held b
* tongs,me elLmixmted. I.xmtfJd, only one of thefiltirpaperholders
me mmltored. %’hfs va.e done by oarryingan ionizationdumber to within
ehoutone foot of the holderu it restedon the ground.

During the yoke qpemtim thm vork was divided. Albri&t and Z pulled
the Ianprde to releasethe top filter unlto m the plmea landed. This
operationgave the greatestgauaaaqx3sures Sattlxnhnand I?nrrentram-
~erred the filtertit from the special lift to the mound. This o~mtlm
gavethe secondhighestgaxmaeqosure on yoke day, sincethe dlsassembu
of the filterunits (vhichhad been the ●eoondhottestoperation011X-W
day)va8 po6@0ned untfl tier all the @anes had landed.

After the planes had all landed,the toy filterunitshad been removed
end mm on the ~und, but the unitshad not been Msa.sezibhd and the
bottxanfilterunitswere ctillon the planes. Albright and I thenvdked
down the lfne of thesefilterunitsd mwved tha filterpaperholders.
We thenwalked from @ane to planeremovingthe bottcsafilterunitsand
detachingthe filterpaperholderstroa each unit. Afterthis,We left
to *over @ ohengeolothes. Stanley,Sattizehnand U~ rOu=ti
downthe lfne of filterunits@ re~d the paper fron the detached
holders. 6tanley vus yreeent during the X-W operationand t.hersrore
vu aeked to removethe first filterpaper8from the holdersand demon-
stratethe use of the tongs. Afterthis @xm8tration, mat of the filter
paperawere uollectedby Oattiti and Warren,vhlle Stanleymonitoredthe
pper holders. ?heseBen ah=ered snd _ecl clothesRS soon as the paper
-S Oollaated. .

Bfnoe Mr. Sattizahnreoelvedbets burns on ble Me duringthe pke
operation,it Is pertinentto pointout that the use of tonge forhmdling
thefilterpaper was abendfxwleerlyin the yoke operationand the paper
vae then oarriedby hand.

Gloves were egalnfdrniuhedby the Bad Safe unit and thesewere woxn
and changedoocasionelly by the mm.

The Zebra (@=ration. *. ~ d Mr. Mng replaoedSattfzahnand
Vamen duringthe zebraoperation.Othetise, the personnalwere the seine
as for yoke. The vork was tividede=t& as it vae duringthe yoke operatlm~

. .. -3-
;,~
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except that 6t-anloyalternated with Bdagna and hng in XmW * *
filterunits frm the syoiti Mft ~ Also,the amnitoriq of tho filter
paperholdersva8 eliminatedwith the purposeof reducing●~sure. Con-
●e~uently,Winley aotuallyhandleda gegter b of t&efilterpapers
thanhe did duringthe ~ operattom

Biwe all of the son who workeddirectl~with the filter yapexw dul.ng
the &ebra qeration reueivedbeta buns on theirhmdk, It ie ~rtinent to
mentionthe following:

(1) G1ow98were zmt mailablefrcaatheRad Safetit forthe zebra
operation. The @oven in our possessionwere W oottonglove6md robber
@oven. I eqlained the necessityfor usingthe robberglovesunderthe
cot?xmto the othermen. Threedozen@r of each t~ of glovesvaa●ail-
able. Both &ng and Magna changedglovesafterworkingvith the firsttwo
planea. After tlxieX did not vet-ohto ●ee that the mm ohangedtheirgloveu.

(2] !l’oxw vere not umxl et all by the men workingwith the filter
paper. X pointedout the tongeto the - juetbefore&y elxu-tedto uol-
Iectthe ~per, for the ~ose of bciag sure the H knev whore they were.

It 1s my opinionthat the beta burns tiered by the men were due
alnostentirelyW hmdling the filterpspervithouttheuae of tong8. It
is poss$31ethat aontminationon the glwes frm bxlling the filter unitsb
a6 veil as e~osure receiyedduringthe aotualhandlingof the filterUnites
contributedappreciablyto the beta exposure. Eovever,it shouldbe ea@a-
8izedthat the eurfaceof the filterunits containedfar less activeneterial
thandid the filterpq?ersthemelves. ~ addition,the work pHormd by
Albrlghtaud myselfmcessitated our handlingthe filterun.itmfor langer
periodsthanthewthermea did. It is tme thatve ohangedglovesfre~ueat-
ly, so * possibilitythat contarakked glovesvere a factorin pmmt~
exoeasivebeta qposure to the hands of t&e other M mmnot be ●limimted.

After the yoke and zebracprationa all of the men took ahwers ad
~ their clothes. & ●uwey vaa he of olothesuntil afterthis ahmge.
!l’heM Safe rnonltorcheckedthe clothlngof the men beforethoy m~=k~
on the maple planes. 9!hemnnitoralso checkedw hands. MO appreciable
ooMxmlnatianwas found l.nthesesurwya.

cc: w=
Clark(2)
Bovmn

khibit A
-

@nO]cn/nn~
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f3tatenent- JaMO 6attlzehn

be Alalao8,mu Mexioo
1 JulylM

#-

.“
. .

7or purpoaeeOf Siqlificatim I till assumethatthe event .
,

vhiohmay havo givenrise to the han6 in$wy ocwrred

Or filter8EC@e8 fraa the unite ~OuntOa

tion oonalatedof eettingthe top filter

hoisthad leveredit fromthe top of the

vae the removalof the filter pper

paperin a muitablelead uontainer.

vm in the range of fifteen8econda

vae ten.

froza

on the drone

unitson the

duringthe remval
..

#anes, vhiohOIWW “

plane. The eeoondnianipulat ion

the unit and the&soingof the

time Gonmmed for each ~rati-

end the”totalnumberof o~rations .‘

Mediumweightgreencottongl.ovaswere aced at all timee. IWO -

feetlong tongswere availablefor our uee in grasphg the filterF2er~

but the presenoeof B fair- strongvind made the graepingof the paper

sonlevhatgrecaricnls. 1 o~ae not to was the tongsfor this reason.

Laterevents seemedto haveproventhis ohoioe4udiehLe.

After returningto LcM AMmo8 no hedlate inJ~ to the M

was noticed. Approxhatelyone veek laterthe Indexfingerand the middle

fingerof the left- shoved8 811ghtreddening. On May Zl, tvelve - -

daysafter expoeure,X had 5y hand exarnindby

oounts were tnkenon w 14 and 15. (h ~ 16

thirdteat X vm admlttd

cXentlyhealed to Warrant

XrhlbitC

to the hoEpltal● on

my releaee. On Jun.

the E4waal gmq ● M+ .

alongvlth the mm fran the

May28theimdmBmfl-

3 Z returned@ uork. -

JamesSattlmhn /)& “).
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Statement- R. U. Spence

qy ffxnt

agprox&iately

uaaof atype

knowledgeof any ZnJuryto Mr. sattlmhn’8 hand

Tuesclrq,Mq *. The dltlcoloredare-aof Hr. Sattizahn’m

I bad not s-n before,anclS suggestedto Xr.

Sattlzehnthat he have him hand exemlnd by the EealthDivisionh

casehe M suffereda radiationburn. Sattizshndid have his hand

checkedand a bloodcounttakenan the same@ and anotherbloodcount

takenan the follouingx. !f!hedootorin charge,I be~em, me Dr.

=oultm, vho dld not belime that the injuryuw a radiationburn.f

So faran IknoWthetitim didnotoon.eider~~u~atlon

bum until the arrivalof ~~$ ~

radiationIxm18. lfr.Sattlzahnanteref.1

at the requti of Dr. Heqelman.non the

and 8tmileywith obdow

tba hospitalfor treatlmllt

16th or 17th of W.

,

txIPJEDIDOE
MM RCH

,

n. If.space

R. u. Spenlx

F3
9

CLASSIFICATION CA&ICELLED ,’

BY AUTHORITY OF DOE/ OC
It ?//7 q-. . (! o-d?-?@L.JL L&#”.- .
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Los Alalaos,meT Mexico
1 July lx 1

Statement- R. W. s-pence

X& fl.rat

ceme approxtnmte~

handua80fatyp

knowle@ of any 4Jq to w. ~tti~’~ ~

Tues&y, ~ k. The discoloredarea or Nr. Sattizehn’m

I had not seenbefore,- I mgge8ted to Nr.

Sattkihn that he haYe Mu hand exmlned by tha BealthDivisionin

casehs had suffereda radlatlm bum. Setti* U ~~e ~S ~

checkedand a bld counttakenm the same ~ and anotherblood count

takenan the following*. The doctorin charge,I be13ere,vae Dr.

Knowlton,who dld not bellem that the in$uy ma a redlationburn.

So far ae I knou the dc=torntid nnt considerthe bum a radiation

burnuntl.1the -iml of Babgna, Lang end Stxuileywith o~ioua

redlation burns●

at the requefrtof

Fir.

Dr.

Sattizehnenteredthe hoapltalfor treatment

~peti on tie 16th or 17th of ~.

● R. W. Spence

B. V. Syenoe

&‘Y-
m5S3FICATION CAN

‘ED ‘ fyhlm
BY AUTHORITY OF DOEf OC

~ L-%-4 {u&,. c/L$/;3 Io.........-.
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Dr. Robert Stone
Universityof CalAfomla
MedicalCater, Third and Parnaeeus Avenue
Sanz’ranoisco22, California

KXEIBITZ
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Dear Dr. Stone:

I havebeen intmdf.ng to init. to YOU for ●WI ti=e ti tell YOU ~~t ~@
progressof patientswiththebetaraybuxm. I till not go i.ntoall of ;
thedetails,as I hope to ehovpu our oolored~hotogrnphssaneday.

The mm who was eqosed firstshow the leaeteeriounbumn. The= am
.-

limitedto the firstthreefingersof the left-. They beganto blisteq
aboutthe fourteenth~, reachedtheirpeek aboutthe tventy-tourth~~ ‘
and startedto desquamateaboutthe thlfiiethday. me m epithelim ,
seemeto be perfeotlygood,and m of ~ you mnnot tellnev from old
skin●

. . ,,

The three other men, e~osed two veekelater,shovedmuch rnoruoxteneiva
involvementof fingersand palm. Only the lefthand of one of thesepersona
was injuredbut both handsof the otherswere damaged,the left hand of
eaohmore meverelythan the rightin each oese. All ehovedevening the
secondday, ezythemathe thirdday, two shovedblistersaboutthe sixth@J
end the thirdJ who had ~ery thickskin on the palm of his hands, shovedno
si~ of blistersuntilaboutthe tenthday. NJ of the blistersuhich .
first formed separately,graduallyoolemed to ton one blisteron eaoh
hand. Two of the patientsehovedthe peak of the reactionaboutthe tventy-
fifthday. The third shovedthe greatestreaotionaboutthe thirtieth@.
Theblistershave gmdually been imgrovingwith dryingand des~uamationof
the dead epithellum. We finallyrmumed the dead skin sword daye ago,
which,until recent~, had fomed a goodprotecti~oooat. After debrldemnt~
one of the boys shovedfairlygoodnormal pink skin overmost of the burned
=eaJ but #Ore were stillfair~ largeareaaawered by a very thin epi-
theliums.The secondboy shovedlesB eplthelizationand more granulation
tissuevhlch appearedquiteheal~ exceptfor ● mall area the size of a
dimeon the fti~t fingerof thelefthand. Thisareawas~, whiteand
apparentlynaarotic. The thirdboy, whose i@ury 1s limitedto the left
hand,apparentlyshoveddeeperinvolvementvith whitedry n.ecro8isof the
superficialtissws, UnfortunatelyI dld not see the laet leslonat the
opemticm so I don‘tknow the details.
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Dr.

The
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IMMrt stone, Jun8 28, lN, page 2

c

present conditions of all the boys me more or less setisfactxx’y$
* except for leucocytosisand lncrea.aed lymphocfiicgranualsvhlch ap-

pearedat the%eginningof tb blisterfOrnation. The circulationOf ‘
the fingers vaa good, but we obeemed thrmbosia, dilatation,awl
tortuosityin the ca~illnry~easelsat the base of the fingernails.

I have @ven the abovefma nemo~, so the data ~ mt be anthd.y 80-
curate. Shleld8Warrenvaa here recentlyand he vantsus to publishthe
casesafter a eixmonth’sfollow-up. I wouldlikeve~ mch to givep
a pe~iew of our excellentseriesof coloredphotographs.I learned
award thingsfromfollovingthe cases. The most hterestlng Is tit,
beta v burns cen looka lot like a bmiee. The fir8tona me complete-
ly mis-diagnosedby w becauaeit vaa locatedIn a placewhereve dSd
not think radiationbums couldoccur. It ma interestingto correlate
changesin bloodoountwith the visibleday-b~--dqprogressof lesions.

Let me apologizeagainfor disturbingyou _ afternoonsix veeks agoj
and thank you for your advice end reasmrence. Afterthe band.ageame
remved th18 week I hope I will feel as optimisticaa you vere uhen I
last spoke to you.

Very sincerelypm-s,

IJm:rms

Loule E. Hmpelmann, M.D.
EealthDivision

-2-
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RecentAccidentin Qxmatlon SandBtone

LAB-DIR

Mur Los Alamos 6cientlsts,JamesX. Sattfzahn,Jr., ErnestJ.
LIUUYJ* P. B-, and ~les Stzmleyhave sustainedradiation
injuriesto their hands a8 a
operationSandetone.

The injuriesconeistof skin
generalconditianof all Rum
changes or otherindications

result of eqomre to beta ~a at

w lmt~ to the handa. The
is excellent.There are no blood
thatthey receivedn aerioueemouxt

of ti-tal.b~ gammaradiation. It sh&ld be pointedout that beta-
ra~ injuriesare mom supetiicialand, in general,less serious
than gama Nation muries. All men are undertreatmentat the
Ias Aiams Hospital. -

This Infomatlon is for the we of Laboratoryperi30nnelonly.

LoulaH. Ik.IIlpelBuuln,
HealthDivision

E. R. Jette
Acting Director

Distribution:

MasterDlv1810nand
GroupHer L18t
(IncludingSmdia)
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Xmest J. -

(Accountof inte-ew by JosephG. Eo* at tis Almos EosRiti, 2:~ P.M.
* 17, l$?M) ;

.-

Q*

A.

Q-

A.

Q*

A.

Q*

A.

Q*

A.

Q*

h.

Q.

A.

-.
,’. , .

U&t t- did you startto work a Pttdey,Muy fit Were you sureof
the time?

It w either 7 or 8 A.M.

Junt tell apprmimatelywhat happenedafterapproximately7 0‘clock
when yx arrimd at *2 field.

The dronesatertodc- b at either7 or 80 ‘closket lnte.male
of E+-be fivandzzlties.!Fneaed-mzx=ewere We& to the end of the
zwwq d ~ickedup by 6 tn@c, broughtintoa stall. we waited
acna dietaacea~ -- 1 don’t lazovhow far It v=, at leastNO feet,
mt 11 a hxk tith a fork lift vent in d got its fork $ntopm itlon
for the tq filterunits. Thm *“1 Bcwzulma bekltia W* and
~fggwti a ~.? fortheupperunit,*-n theflltarunitma
lm9-e.nee.Tketruckbackedup &out f= feetfma the-6, went
on an ar@e dlegmal to the glem$ ~ elxmt~ feet,and etopped.

Did Co~ Vmdergriff xmke any ~ .nte?

Yes, at Ieeetch.u-ingor befwe the fork IlftW- t~d the phne
he made amen euremnt. He made the zaeasuremntby ruxmlngup toucrd
the no8e of the plene,it must have been the bottcmfilterunit,then
ranavay frczathe plane.

And thatwa8 a signalfor you?

Ee didn’tgiveus any dgnal. (Inreg=xdto radiation)
US had put on robberglovesand uhiteaottonglmes beforewe vent
near the plane. Afterthe fork Mft had stopped,Belagaaand I
trotti ~ the lift.

Did pa put the glovernon beforeor after the plane wtm In slghtl

X believewhileit vas In sight,I can’tremember.

Were dld yQU get the gloves:

Ml Boumemmade ~“ availableto-un. liehad protectiveclothing--
J9avyfatigueoand the gloves.

Ubat dld you do ai%eryou trotted

We triedto get thereat the came
lost the. k grabbedthe filter

up to the plane?

the 00 thatthere
unit ?- the fork

n=- ,

would be no
llftof the

28~-j 9//7/i’r
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ErnestJ.

t.luckand Btiltdovn oathegro’uxd Mfautea veaoulqvodidn’t
uare whether tt bounoedor sot, ~wt vautodto ~ a- frua there.

●

We trottedbaok fxxm the Rlano dbout100 ymls, Z am guesefrqat
I the distance,th6n vaited ther6 until another drons vas toved into

Q+

A.

Q*

A.

Q*

A.

QO

A.‘

QO

A.

ths sam 8taU.e Therewere tvo$tmaesin eachstall. W repeated “
thin prooedure.

Were the drone6tnkenout of tb 8taUl

go, theyleft them there. Xn orderto do the eight, we noved down
to another6~ ●

Were did you valkt

I talked In front.

Em me.nyfilterunitsdid you ha&l18?
. .

I dl~ the fimt six top filterunit8. Bala@a and I did the first
four unitstogether. I did the next tvo vith CharlesSt&nley.

Uhat va8 th6 entireintervalof time?

Theywere Buppotwd to operateon a five-minutetima eahedule,that
26 the the the plaaesvcre in the wtalls,and I believe they
adhered to It.

so

At

In

approximately&y dwtea transpired?

least,probablywre --iti8Teryhardto~.

tkt XzAtemul,diflym ohengayour gloves?

I don’t remmber when I changedbut I rememberthd I changedthem
becmme q hnndswere ntartingto itch inside. I thoughtat first
it -t be due to perspiration or extrune heat.

Abut 100 yardsway fiun ths firet &on., She &oves were in boxes.

WEM q rdiatian meteraroundat thattime?

There mrw havebeen, but it vasn’tbeingused. Soaatlne during thim

operationWe foundthat u glovesmm hot -- somabodyhad a meter
ns~y and theyfoundoutour ghmea verehot. I don’tknow who had
It. % mad tt nn Caxmds r Vendergrlff.

-2-



B.
:
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m~

(Eoffbuw Xt shouldbe nated
on the first four droneswere

that the hnyaras
Quued ~ Mwmezl,.

bYBOYAlbrl@t. After the screenswere on the

far the qpperfilters
the last four werepulled
a, BaIw% 8t=W -

ah I&g cli~ tbetiresthat held thescreens,together,vhlah umtdnd .
the filterpaper, opened them qpp tooka filter pqmr freesthe frontscreen
andpeed it mltop or the back Screeat)

Q.

A.

Q*

A.

Q.

A.

Qm

A.

A.

. Q.

&v =any filtergqer~ dtd ym Prsu handle? .

I left afterfilterppers fzva the fl.mtsewn unitswere placedin
the aoffin. The lwxlltngw doneby taking&ld of the dead corner.
Bsl- did met of the stapllng.

Iksthisfilterpaper work donem thegroundl

We aqufitted. For staplingva didthe was. The filter papers were
long. Were stapledat four Qomere on the shortaide. !Phex=-re
eight top filterunitsj emh one had two sareens. ThereVere mre
than sixteenpieces of filterpaperbecausew- had a baoking. I
can’t remmbar exaotlyhow many them were,but it couldbe figured
outexaotly.

What happenedafterthe filterpaperowere etaplefll

One of us tookhold of the filterpapr, wu.e.llyon the slmt ends,
end Juet Oarried it end @aced it in the Ooffin.

Ths oofflnwasM smy feetav=yY

The coffinwas m a Jeepvhiohwasas closeto thefilterunitsas
we uouldget $t -- a fev feet~

After the filterpaper-m p~md in * aom~ W @ * for
anotherdronet

Boa The droneswere all h. We ~iggereda12 the filterpper off
until all dronm ceme tn. 3n the meantixle,)401Eonmn had ~iggered
the lenyanlsoff tb filtertits, than the filterscreenswere
e3ecte4fruathe unit.

Then the tot-al the Internalin vhlchthe operatfonocaurredwas
six tllaesthe fiw dnlltea-- or tldrtydnutes for the amlval of
the pl.lmest

I =d say fram 7;00 to 8:30. n that In’temel I - working with
my glcme =*

Were you told of any hot intensitiesthatwere near tbe ple.ue?

. ..,

-3-
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Zrnut J. Ulng

A. Ifo,Justq’ ovaoboervat%m. Ccomuder Vaader@ff mentiond that the
lntezu$ty me ma 20 Il. He only mnitwed the bottccn$ilterm.

v

Ilem the rubbergloms fa.lrl~large? ?ouestimateda ~ s~zeon an‘“ * hluld.

A. XOS, but the mtton glaresfitted wI* snugly. Me had to mrk them
on wer the xwbbsrglows, ons couldDee the dark uolor of the xubber
I@w@s ttuul@3m uot@n meeh.

(Eoff=n: A Yeryiqmtmt featurehem is t& blackgriq materialvhich
dlhnredto the glows of the ~raomel vhen they Mfted these filterunits
f2m the fork. ‘l!hhblack,non-powderysubetanoewas hard to mama.
Appurmtly thisneterielw on the inner1- of the filterdts.
TMB materielvae probablythe souroeof the high actititynoted on the
- meter.)”

e.

A.

Q*

A.

Q.

A.

Q*

A.

Q*

A.

Q*

A.

Q*

lulenad pud=4FY’-@=st

I ebsmgedthemjustonce,but1 don’trezmaberJustwhen.

Euv US you take the glovesoffl

The uotton gloveuonly mne mer
fedrl~ long vriat to @=. Jwt
Q- and @led them imlde out

the pal=. The *her oneshme
mwpd the trriutof tke rubber
dtluwtllm to*-.

Did you have ~ otherouter~ent8T

Jut ~ fat@efi* Blue a pal-rof m!mcs.

ware your UmS bare?

I don’t think 80.

Mare your hands or w otherpert of your bdy monitored&er m
fhf8h8a~

~G.

Ho -mu-ement vae meda for any rediationbefore~ ahovered,to
go to theplanet

Ho●

Were any meusumaenta made anyouatti~er yougutonthepl-t
or arrivedIn the US.?

%&-F
-4-



ErnestJ.

●

A.

. Q*

A.

Q.

A.

43

t

8t us Almo8 Eoqitel. They Bonitomd our hands ad Ohest. ZlM37
hmetherecoma dmtt maw - I believeIt w Just bac~c
!l%fnvaaa~lf d-, *t*, ~ 1~, Ur abmt tMrty-sLx
h.oursafterit haypened.

Mhatabout pooketmeters? Whenvere you flratgimn-, w it
chmgeddmlpub~- reaMng@=T

We were gfvuntwo dosimetersbeforewe won got ~ ~lacesear the
-,whlbwewemvaithg f0rtbdr0ne8 t0c=wln. -Ma
capity of 200 U1.roantgens and the other,a blue doafmeter,went
arptilOR. Aft8rthree tqflltertitswre ~dwunofftb
fork, I - told tlmt the blue do-ter whlohvent to 10 R. read
? R., and Ccamnder Vmdergrl.ffreplnoedthiswith another10 R.
dosketer. Be mentioned that St w have bean leaking. Ffhis- x
kn0vread3*R. I was @m anotherdoa!meter. What this read I
don’t knov. 7he we of the 200 -iroantgen doemer waa abandoned
becaueetkeyallventoff8oale. Ead*ofthet3e. Yhefllmba@
Ua.apked-inthwime

You had no Occaeicmto
filter Units?

W3.ne,Umd only the tap

placeaa the dosbter.

t-h q pl.aoe

flltx3rUnlto.

-5-
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●
3a30
(Ammu.atof Intemiew W SOsEIph G. lbffbtm at +oa ALUEOS EC&ttal,

P.M., ~ 17, 1~)

Q*

h.

Q.

A.

QO

A.

QC

h.

Q

A.

Q.

A.

Q.

A.

Couklyou teumetlw stor’yofvhathappened, umtilrkekterwll,b

bag you vorked, ato.t

X don ‘t hzwe a very clearamoeptioa of the time .- ~thlng frcm
7:39 Until$l. Thedrcule80ameinasffiatauvocou2d tekeoereof
~. A6wona8vc couldgetone@t offthem vasanat herunit
put imto the revetment.l!hiswna on tbe top tits, I -ed four
vith Iang. Stanleyspelledm for tvo. Th& I handledtwo mm.
Them Wm eight of those. marl Iarlgdrosmed
Vlth

3!M6
lirt

Tea●

top tmiti &t the beglnnlng. - ‘-

GbeAntt.b&t tvoc&youvouldta.ke Imhiot
it off, drop It on”the &round,

Tw v~re given dodmaterc. Did yuu

He hml prtictive clothing)= _
ahoeaI had been vearingabout,and

Who gava you the @uVeal

WI Boman. I &ad canrubbergloves

and leave

out. I workedonly

the unit from the fork,
it at a fast valkt

halw qmoial glmentoT

fatQue outfit, an old pair of
gloves. The shoesI I.efiout there.

and whiteundertaker’sgloves.
X think ma the Yoke dot we tied the cotton@eves. This timevu
uned both the cGttonad rubbergloves. I took the left rubberg..Ove off
bcoauselt mend to be itchingquite a bit.

Amer m many unitsU& #la itching●taxtl

About one. Very soonafterwe beganvorklng. Afterthe firetplane
V=Lstaken care of.

Did they fit ti&t?

Very lm8a.

Couldyou see the robberthroughthe cottonglove?

I!io. x Clulged cottonglwellOnC*,afterm had taken off the firstunit.
They v== dirtyand black. It eeeaed#at the monitorcheckingtlum
fouad they vere hot. Otbmwfae I vouldn’thave changedthem ~untbecause
of the dirt. Afterve finiti takingoff the top units,Iang leftto
gotik to qunrtersto ehoverand take a plene. In the ~time Bovmnn
had taken out all the filterpapers- the bottua units. Just

W -&’ 9//7/K-



JohnP. Balagna

A.

Q.

A.

Q=

A.

Q.

A.

J18@rd the Xmytu’dam eaoh ●ide of the unit, both top (UI2 lover.
~Dri@Lt helpedhim. t

Didyou h.uveocaanlonto touch w plu at any tl=al

Ho●

lferoyou t-oldat 8ay tha aboutthe rdiOtion Ixteneity?

~0, other than that theywere hot.

WV Vere you awareof thatt

The Commanderxnentionedthat the firstone to com in vae prettyhot.
Thatso all he eaid. Xhadnoldea oftikMofuter hewaeuEing.
x @n’t thinktit VM Dentioned.

Eov did you knowyour glovw mm hott

It sea to me thatV_rgriff teetedthe=. Ea kept 1- at o~
~oatitere in our pockets.

Did yuu ham the samedo8imetera?

The10 R., yesj the 200 milliroentgendoslneterevere off scale.
3ythatine Stenleyend Ihed’@ken offdlthet opunitsve~tb
bottoalunits● We bep slippingthe wires,holdl.ngthe screensto-
gether, labeledand stapledtham end put them in led uoffins.

&v meny filter*pers do you thinkyou hmdled?

I don’t remember exactly. Them vere drt-uen * papersd I
probab- handledall of them ill.ae VW. wbe - of U* ~~
than DcEaeofthe others*

Canyoudo thisinthevindl

There vae some vIA. We had to be uerefulto get them in the ri~k
ofierbecmae it meantquitea blt as far as the resultsvere concerned.
!l’hat:s* we ti~ ~= bY -“ we ~ to CIQ - *W cop-
vires; open up the screen,pick UP tJw Pper) ●e-te ~~ if there
WUre tvo; take the f-t -t -j ~ ~ to~~rc By this time
stanleyhad hbeled - e-pled the=. Prob~~ - left ~ @t
mm e~eure in thio operationbsce.uaethe righthand Mm ushg the
etapler. Tvo of us vorkedtogethsr,kneelingdovn.

Tou knelt dovn right overthe acreenl

-2-
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JohnP. Bal~

G

A*

Q*

A.

Q*

A.

Q.

A.

Q*

A.

Q.

A.

Q.

A.

QD

A.

IMd you have

It mu iEtO

ExhibitI
3)

wup=i~w@Mfx*xwr? ,

the coffinfht. After m had finiehd all d themwe
k throughthe revwtmeds in a Jeep at about 10 miles en hour to
clmktiti aurethat=c@ttil of them. There aretvo PIuwti
each revetment,one khixxlthe other. Ve oixuledbetvuenthe two }laneso

Do you thinX there ma scamredlatkm?

I?Ouldpick UQ ao=e,yes●

~er the tap ad loverfiltartits vem Wcen d-, YOU put the
ftiteflin the CO ffill. ~ hoV did ycu we your f#oYeS? W
apeclalgrwedur’efor rezlomlor dispcm=lt

Ju6tthrev_m the_. Ue=rettiit
k,
dn’tLrm& Xa

LIAfferenoe● I

You fidmheliabout9:00 Q‘Clockt

About that.

Were there any

30, other th.n

rr!dhtion Refmunmmte tie on ycmr pereun?

vhenI removedmy gloves. A monitor eaid the~ were hot.

Any X%%diathn=eEsura= nt-8 readsafter you got back ti the WateST

Eot until Dr. Emr@mnn end Captain~ovltca =aanred ua in tb
~gcncy rosa at the Eospitul(b Los Alan=).

mat time Ua6 thatt

We arrivedmu@ly about9:00 P.M., ~ 1*.

my did you e- to the Hmpital?

&800naa Xvdkedupti~s theyasked melf~bndemm red.
x add ym. They -6* I go d hILW3 ● bloodc-t ixLQ Bti~.
Lang - there,so - Captdn lhlmlton,and theyhad calledDr.
Hmpdnumllm

If it had aut bees calledto your atttrntian,vouldyuu have noticeditl

Iknawtheyver8r8d. I thoughtat firstit mi~t h f’ma the robber
Qoves, in a lwt, noietcw~~ ~ began to -r ● llttlebit
@OUt it. It seemedto vnry in the intenait~of the ltchiIw.

Waa w mdlatlon foundon yuur permn hem?
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JohnP. Bdagna

v
., A.

Q.

A.

Q-

A.

Q.

A.

Q*

4.

Q..

A.

Q.

A.

Q*

A.

Xess They have ● reaord of :t*

Didn’tthay bam a monitoring~stem

Thq W X’adlologtal●fety people,
thereVa-’t zuuchthe to CbC.hUa.
own quaz%ers. We lfwd at the Vet’s
therebuaau6eZ f&pred I vae hot.

Did you

S0. -

Didyou

Yes● x
7 R.

butvetc@ offlnsuahnh~
Uovaehed andahoveredfnour
qtire. I took a good ehover

have q Mea of the kind of diwhsrge youweregetting?

asked Mm mm uhcn he looked at tt ‘andhe ealdI had about

Ihe there my di6cu6610nat any the aboutthe we of robberawl ootton
glovesforthisMM of vork?

W thatI knowof. Thedtor didn’tgiv9U6 anyg.ms at all.
melBovlzanhedbroughtthem fromthe shipthe~ before. End
planml to we them.

W8.6there ~ dtecumton of U6illgtongot

mngewere present ● I ~’t have been ha- aboutusingtongs.
Z van too I.ntereatedb gettingewaplesin the eomeot orderb

Xouhadthat onepalxofghxe sonyourr~t MuM

9!hesanm xubberglms but I did ahangeaottoaglows.

On the Xaft hand ~ hed taken the rubber g.lcme off uosnplotely and
@t Vore Uottont And when~oalShmged gloves~ Chmgeliboth
Ucmon glovuSl

Ye8. “

&u tide was tlM revetments

About 100 feet. (Drevdhgram of revetnwks, eta.) The disuharge on

the coffin about s$x Seet a- VOuld be toleranoe at the time &t vent
into the @lane. Ue stayedSIX feet away during the entiretrip. X
handledthe ooffinonlytvlmj once puttingIt Into the plane. Picked
qp .pne●ide of It,raisedit perhapa8ix Sncheaand put it down agnln.
Ho one saaaedaaxlou6to get it out of the plane,so I asked ● 6ecurlty
m to help me traneferit, That’sall the hluxl.lingxdid.

#p-
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JemesE. Sattizahn

(Accountof lntervievby Joseph0. Hoffmanat Los Almos tislltal,3:15 P.M.

* May 17, 1$?48)

QO

A;

Q*

A.

Q.

A.

QC

A.

ec

A.

Q.

A.

Q*

A.

Q*

A.

Q*

I don’t know. If7enmer had soresllke t.hlsbeforefraa the Work
I’re ~one. I’ve lifteda lot Or lead and thinkthe lmdinayhave
broughtIt on. It’s a deepbrufme-- it startedout by reddening ‘
end then blossomedout.

On what day dld you work in the Pacific,and how longvas $t tier ,
the8hot?

It uas one and one-halfhoursafterthe ehot.

Did you vaar robbergloves?

Eo, only green cottongloves
tlon edety group,I guess●

How - dronesdid ~U hdp

suppliedby a groupout there,a radia-
Therevan a eupplyof thma.

Vithf

I took the top filtersoff of seven.

You Were not associatedtith touohhg the loverfiltersor ~ other
~ of the plane?

I took the loverfflterpaperout afterthey vere renwved.

Hov&o you takeholdof thefilterunit?

Wth bothhand,vltha foreandaftlift,twopeoplevorking,me
m each●ide. It’slight,abouttwenty-fiveor thirtypounds,and
ia eaeyto Mft.

You vaited for the droneto come in and the tnmk goesup andgets
theunit on the forkt Who pulledthe ~?

Mel Boummpufaruxknov.

Did you noticeIf therevae a lot of gum on the glovesl

I aouldn’ttell. The gloveswere a dark won. We pulledthe filters
off, net thamdown and-movedawey. Az@&
on the dark green..

What was the time inteti froa tha timeyou
until the time the lastdronewas ccnnplet~d,
of the top fflteruwarnooncerned?

llle tit

workedon

Vould.n’tehov

tho flxst&one
the re50val



JamesE. Satthhn

A*
r

{

i

i,
!

I

i

Q*

A.

Q*

A.

Q*

A.

Q.

A.

Q.

t

oout eighty mlnuteu,oount~ the entireopmtloa. I ad mt uork
all this the, Ihadthe #ameglovesafi=~ firstunit to the
la8t. The plus were 8 good ten tiutes am. ~@Y •e~d to t~e
a ~oq time to Cm down.

Did “onyonetillyou therewas a lot of radlatim, _ or other?

lToone9ddaqy auiount --theymerelyMM tt me ‘hot”. Our @ vas
to get the filteruniteout.

l)iil you @we any meterworking? And If ●, vho was u~ it?

There was one m~terbeingcarriedaround,but I don’tknow who was
carryingit. I don’tknov any of the ~ermnnel.

Were pu givenpocketdomfmeterd

We stax%edout vith a 200tillimentgen dosimeter.
flret plme and they assumedthat the firsttvo had
they give U8 a 10 R. I don‘tknowvhat hap~enef$to
want w to handlethem. I didn’tlook at -e. Me
20 R. dornimeterfor that operation. The meter was com~letelyM scharged.
I did have a filmbadge.

We walked near the
dlaoherged,00
them. They didn’t

ahouldhaveh.adalOw

Em Oil you estimatethe radlatlon if yvu W no meter?

l!heydldgo~t ithe
readingto someone at

to that.

planes and sw they vere hot. They yelledout ●

the tall of the pbne. I didn’tN much attention

Who read ~ nieter8t

AgrouQof Axmyaexi-- they took them out of our pockets and read them.
They replacedtwo 200 milliroentgenmeters;they were eitherdischarging
or aotually receivedthatmuoh.

Did ~ have a filmbadge ml

Yes.

How did pu takethatoffl

The film badgevan the raetaltype imerted into the pmket of the ohlz%.
1 took off ~ glove,then ga-vetlM monitorthe rllm badge.

Were any radiation measurement made on your pezcon at any time that
pll bow of?

0 w
XxhlbltJ(Y)PICnlnfir .
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JcmesE. Sattfzakn

A.
*

Q*

A.

G

A.

%

A.

Q*

A.

e.

A.

Q*

A.

G*

A.

Q*

A.

Q*

A.

M06 !iOtkring the Operatlcua.when m fidahed, we Ad our
alothe6jI M–w ti monltoredjtook ● ehower and vent ho=e. Eend$
llmaeuredIn the rangeof 10 atllfroentfpn,Vhlch Z8 aboutbaokgmund ,
6t that @ace.

Ecwlungaft ertheulwtl

7s30 firetj 8140.

JIOvlong after thatdldthe@uae Cczlleint

After you put the ffltirson the ~und, uho pulledthe ~ to
relea80the tlltar8T

kid Bauawl.

llidyoupextakelnaw~k~ hfdling of thesczmnmandti filters?

Yes: I @d 8ay in the rangeof 20 filtersin the lead coffins,vhlch
~t that smbody mapped the wires)I removedthe filterpe@rO, $@t
● few feet.

Em didyouhendh itl

I handledlt with @cwed M, probablytads about10 SOCOdS*

IlidyouMk eqTefforttoMe the dead edge?

I think I did. Xt’s diffictitto say. Them wanaboutone-fourth
inah Sating to holds

Did you handle the 8ntira filter h any ~? WI pu roll itl

Mvha7cpMed 47 Hwerm tier ltin~itbtiti
center. X~havepehed ittiti4T leftMe

D04mthevid enterfntothisat ant

It uas verywtndJ. Zhepap= WQ@d=

There were eight filterunits k all. In eaoh filtertit them vero
two sets of 8oreene,makingayprohte~ 1.6filterIYW8rathat hed
to be put h the Uoff!n. Did ~ou tie u af the 14?

I did hanae au 16.

-3-
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A.

e.

A.

A.

Q.

A.

Q.

A. -

Q.

A.

(NT.

IMyouhudle ~ of the filterpq-w ~the lovar’udts?

Yes, either four or slxj BU of the wpra, st hut four of the lovom. ,

Vere Jmur gloves tight-fitting?

Uxx3e. !l!heywere Mge

Were they loosemeeh?

l’he~vem fairlyhemy, uere wft oottuaa,felt feirlythick.

IMdyouham anyiastmctlmeat allutovhat k.isdof~m es-W@

IJusttookths-s@tm giventoms

Vas there say discussionon the use of zubber @eves or tongol

I doit

x Vuuld

Did p

OAe. I

Didyou

Eon8●

re=e=beranythlw aboutrobbera-s. TOIW v- SW.6S*Q
ae*inly usetongsl.fX~ ittwdoowregdm

domyofthesteplingf

held one vhfh It w st+led, m mom.

+w~etqtti?

Uhtmputook thclglown@f #-s thsrsqpaxtlculmrQmcdure
lllvolvedan removing or dlspdng of thaa?

ItMnk Iput
8W for sure.
Offutdthrev
a ehuwer. lie

th5mllltheJeep,$Mtthmw*ti the baak--cen’t
I’veb-a trying to re=e.ubero Z otrippedthem lmth
them off umwhere with w clothesvhsn X st.rlppd for
disaa.rdeddlofouralothhg lmm heap.

---

Sattidin ●XB1.dnsdthat sinceb returnedhe hw beendolw a lotof

-4-
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CharleaSt- . .
t

(Aocouatof Iatamiev by Joseph0. lUffEU, J&% lx, at ~:30 A.M.)

Balagnaand hng vorkeidon the firut four planes#at ume in
mmnd 7!00 A.M. 1 got tbre abut 7:30 AJL We M put the led pig-
on the baok of the Jeep ad I?ent out @ vatohad the shot for awhile.
Them vaa mneral radlathn ~ fms the drone6 vhlch vere prkd on

the

alratr~p. The interroad about ~ m per hourat one spottire I
~. lvantwerti~vor~m ● ld.fhourbofom

@JUM38 kndx?d and V2L4 around the ylanes untfl about 9:00 A.M. X‘m
Quite 6ureVhEm Ve finiahedo

* had on greenlhy fatigueclothes, vMoh ve had put on
vhe.n vo got q that XLOdng mound 2100A.M. I had on a pdr of robber
surgicalglovesd 8 pair of tldn vhltecottonglavea@et beforeI
●tartedvorkingan the@mea. Theyvcrefairlylboeeandyouuould
●eethedarkrubberthroughthe thla oottonnosh. Beforethat tfEW I
um prettyveil av~ frm mything. 1 had @ne w fairlycloseto watch
thephes, not aloaerthan x feet bef- ?~~ A.M. we ~ put m
X ~ters - * yhmes start-d ImkiUng around 7!W, and the
monitorgave m one filmbadgeand a doaimeter.

Bovmn ad Albfightpulledall the lmyards thatheld the
filtertits. I helpedtekeoff the top filterunitsfromthe fork
liftfor the la6t four ylenesthat cam la. Lang and Belagnahad Men
off tb first four;Lmg vorkedvith x on the next tw, and Belagna
vorkedvith meonthelaet two. Ivmutmdfnga mmndvatchlng Vhile the
firstfour plenescame in. Thereva.etheus@ldust~-und. I
noticed● blaok guqy uubetanceuhlchrubbedoff tha filterunitsonto
the gloves● Tbre were no mom uraaentsmede on this subfi=e, but I
~a that St W hot. Zhe~had vaahedti the Rlanemtith ade-
~easing 8olutionof kero88ne,end thism6y have oawed the _ substance.

Aa fti as I &ov, therewere no tition ~te X&&Klm
aroundthe filterpapers. I mite S maaurement vith a gama ray mrve~
meter(a Xodel 100 ve had broughtvith us frax ~s Alaraos)vhlchhad
beenu.eedfor all the shots,but I don’tfsal that it w contaminated.
Itmver8a ra.ngefz=aboutMO mrtolr. Vazuiergriff vu tha titer.
Eewould ualkupto the planeafter Ithadlanded uhllethey ve.regoing
qptotde offthe filterunitsandtdce meaeuremnts off the tail of the
plane aoit6topped. Eevasnot ~vhilovevure taking out the
filter papera, but a~eemwl vhm ve vere abmet through. The pmket ==ter
thatI had recordedthe Inteneityduringthe ent- operation. It VM ●

10r. dosdmeter. Vandergrifftook It frm me together vith *S rti twigs.
Itreadabout ~r. but Ithmght Itvaaleaklng. Itreadlr. beforeI
evergot Oloaeto the ~lanes.

The loverfiltersvere left on the PI-s. BovmanandAlbrl@t
ventaround~erkingoutthe @ideS,leavingthemon thegroundnearthenow
endBalagnnandI vent~ witha ~eep. I hnndledaboutallof &

lFICATION CAN CELLFO
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hzblo :thickn06sM .
*per far Montlficatlm -

wwth-$w?~%m. weml~~--ti
dwver d dwige alothes. Juutasklagna ad Xff-dtim& in the
jeepml mat- altergoingaruundthe niile~ahfqpd jwpe with *
and they took the Jeepwith the samplesmnd vent baak to the airstrip. -
We went on to our qm3rter8. Itmkoff theol*s Ih&-d myhmd#
prettywell, Bslagn8took 8 shiner. Then ve went baak to the almstrip.
Ue weren’tclotIeto the pknee vhiahwere on the oppmlte ●lda and seas
disxe I?mm the operations.‘ZheRad-BtietypeopleM Ylatoreenmtera
-ah were quitx!88nsitiYe, W. stoppedb~ theirgmw - I @ E@e~
accaecleanclothesbutI didn~thevethe=aheakw hands, ha Surument●
veremadeby Vlatormn intersat the Los Alams Eospi= when w got baak.
They sdd my H were giving off L 9U ●t uuotsot,shoesgzwe off about
lmr. (Ivaevauing the-e ehwxw Ond.uring tlleqmti-)

Xxitb peviOUS shot,they had Do5m dtfflunl.ty with Mexztifiua-
tian end they didn’tvent them st+ltultogether. X #m@t it v88 be=t
to handle the papersvlth mm hand.eto do the Jobqutc~ md aacurate~.
Tmg8 Merethere,but thepapem wme M to hmdle ml I am=ed it
wouldbe betterto une thebandsandgetleSSbodymdiation. Xt fight
hevebeenbetterif we badtalmnthefilter●ldecentirely 8- fmai tha
J)b ●

Iknovthat onpnniouB@btm* @xeshadgottenpret~M.
Tbyhadnonitomd tlmsbut I don’t rummberanyffgures. ~arxlBal~
had thxwn theirglmes 8W ~er they * ~ W* fo~ ~~- x
Vdd with m.i.ne M four yhn.es, ad took - Off immxUately after
flnlahing, because I hew they vem lid, u well M being8tWW andhot
Intemelly.

CO?lEO/DOE
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L. X. Hempeti, E-DiTieicm

J; 0.‘Eoffxaan . .

l#4y2b, lg48

1
. .

.

i3MmJsY, BALAU19A,LAxl Am OA!il’lzAEu

1. Rod 13penoo euppliedthe folloviagdata on tbe hottestfiltar ~ptre

mxrce effect. - abcm

Paper +1 1.0

~aPer@ 7 x

.

muraes referred to 1 m distanoebecome:

xX07 El@411une 2&s

610 RR/hr@loamHm

2. Tlrut we ahsll ●Stimato the order of Imgnitds of bea Ourleo - @la

filter shsets. ~ neammmntm m Vater boiler aotimtlon of E!Lcl for

The relation between p ad ~aotivity
Aapa@@hx for Ma ● Wtter paperfi

7X106 XLI X109:7*7X
0
.

COP!WDOE
LM!LIQ/’ 1 ●3 x lo~”/3.7 x id” =

ExhibitL

1.3 x

lsthen8

lomd.18t

x lo4jo.72 or 1*1 x 10 p

o.35p Ourios a 2 hn par shoot “
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To; Z.E. EempeJmQn,H-Div., 5/24/40,EubJ: “Doeage
PersonnelBased on Intetievs vith Stdq, ~P~

.,..,.

Issti=teson 8andRtone
Lang and Oatt:zahn”

t

● h alternite9attito 1. nade U ?011-: “am_ 1 M W f~ ~
.,. .

fissionymduotsc Then 2 x l~~qua.nti per B 1s the eoavoreim cm-t .

from@anta to mentgen.8.AS8KM at 2 &-o 3 p per ~emittd. ~0 ●cod

9 s s 1,4 x 1013~~ or 1.4 xfilter pper then glvea 2 x 10 x 7 x 10

1013/3600= ~.9 x d ~~weo. &dat3Jil/ bef Pt3 x3*9x@= 1*1S

do p/aec pm sheettotal. This mmlt 1S Of the w e’*r d xt~o

u the ●sti=ategivenaboveead agreeavith it eloaely. Ue mnohadeU that

the filterpapersat 2 &s time after zero had} activitiestotaltich ‘s

were of the ordero? 1~2 uurioor 10s8..

3. We now coapte the regtired beiei

doeeof WQrqatadeti Qf2to 3

indepdently Of beta energy(O+5 to

follm:

uo and time rquird yer cm2to givea

=S The eqpe*tal

3 Xev) th depthdme

data shov that

at depthsare an

3 - b n depth, 7. x 10-5 rda~c~l ~/am2 (F)

In orderto get ~ rep to the 2 - 3 mmdegth u. requirethem,
6

w/2.16 X ld = 2,3 x 10 ppo”sw8/om2

It is knovn that the prmnnek vora their glwes for m minutescm

~ ●eca. This means thnt the densityof beta e.otivi~VOUM be

2.S x 106/5400 - L7 pch2

H we roundthis figureout to ~ po/om2 d mm-me an aditity @

0.5 curieson a fflter

to get from the filter

sheet then 0.1$ of the actitity on a dieetis neede4

to 1 om2 of glove to yroduoe the dose required abme.

-2-
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!Po: L.H.EemPol=nn, E-Dir.,
PersonnelBased on Intemleve

‘k. Movwe miqute tileSoume

2/2~/4&6Ubji ‘%-@ I?dd.raatea m 8andatone
with Manley, Belagna,Ia.ngend Sattlmhn”

I

strengthof the gr~, greaq or ,oot-lfka

substamewhich the m got frm liftingthe filteruulta, Xt was visible

a8 blaok@nk an the Vh.itecotton&we8 . tiBOOS IaOdtor had V=A8d

BdAgPR and hug that thed.rgloves were hot. Thereare

b on thingems szeusurementof the hotnessof the glwes.

thata gama readingof O.~ mR/’hrwore foundat 1 meter

a lowreadingcozqxuedto the 20R per hour mentionedby

beenmeamred by Van der Clrtifat ~ feet fromthe nose

4
reedlngof Oo~ mR/hr at 1 meterbecomes5 x 10 mR/hr@

pointsouroe. From section 2 abwe we have 1.1 x 1$p

leadsto:

5 b2 1*1 XIO x~xlo X5.5 X109 JICP=

not specific data

Suppose however

dlStMW. ~6 i6

~ a6 b-

of ● planu. The

1 m assuminga

6= 8.4 X 10 ~ CQS totalactitityOn gbve

or r 220~ p t~61 glOVOW3tiVlt~

$i?ievalueof=~~on-~me faUstitMi *otierof_t* of

betaaotitityrequired on the gloveu in onler that a beta dme of ~ rep

at the 2 - 3 mmdepth be delimred. It also 1s a ml-y mall fl-=tim of

the totalactivitygathsredon the filterPper8.

~. Uhich eoume of radlatim, na=ly: handlingthe flltarpapersor 6mear-

ing the black gunk on gloves, %6 the major contributoris a matterof con-

jecture.?or instance,Stanleyhelpedlift down 4 filterboxes,then removed

his gloves end here-handed hel~4 grepareabout20 filter ypera for shlpmnt.

on the otherhand, Lang lifted6 filterboxesand helpedstaplepaperskeep-

inghis gloveson all the VM1O uoept for a changeof glwea tier lifting
COPIED/Dlik “
LANLR(jY

. -3-------.—__ - C*X,* T 36
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* SUBJECT:

LouS6 E, kapehana, H-Ditision
.“

L

JornephG. KOff’MfMl Q

mrEsoMmE f3AmsTonx?lsRaom EKEIWUl BETA RADIATIOE
.,

on MAy16 and 17 I interviewed~ssrs. ~, &d.agna,6tanley
and Battkahn. Ae a resultof theseintemievs I *O arrivedat the
follouingposeibleoonuludons ae to the natureof the mdiatfon bums

Suppomdly ~d by these~rscmnalg

~re are tWO maim yxsible 8curoo8of radiationWhiCh oould
haveaffectedthe Imads of thesepersonnel, J’i.ret,and mat important,

fstbatfraa thegunkwhiahwa.a onthefilter uniteandvhich got onto
the glovesof the personnelwhen they liftedthe filterunits off the fork
of the ctier truck. Uing and B@gna vem veq oonsalous of thla gunk
becaueeit vas dark,~ and emery. It mhoved UP very veil on their

vhitecotton gloves. They were infomed ~ a monitorthat it was hot M
measuredby gpma radiation. The otherpossiblesoums of radiation1s
#at of proximityto the filterpapem whichthey removedfrom the filter
units. Proximityto the filterppers does not RresantE 8tmng smmce d
radtationwhich WUUM bombardakinsurfacesaonslstently. It therefore
seem thatthlo ●econdpossibilityi~ not the ma$x ●urce of radiatton
involvedunle6s activematetifitransfe~d from the filterto the @we.
The firstpossibilityaccounts for asveral things, pmhaps the most im-
portant of Wdch is the fact that the lefthands of these people ehw the
met radiationeffects. Sincethem are right-handedpeople,It is

probablethat the gunk vas rubbedoff, due to ectiveuse of the zi@t
hand,vhilethat which stayedon the lefthand vm able to afforda
austaimmlsue of radiation. Thesepeopledid not at any time @mall
my otherS of the planes,ml therebyRick up radioactivematerial
cm their@vea. Balagna,for ~e, pointsout that aftervorking
on the firstdrone that same In, he found it necee~ to removehis left
glme, thatis, the cottonand robberglovetogether,afterwhich he put
on onlya cotton glom. He ImmCXedthe fixstset of glovesbeaaueeof ●

strongitchingUmsation;-~ Sll10describeds similar#mmmnon.
Aftervcrkingvith three of the *S, ha chmged both sets of his gl.ores
and rqlaced them againwith the combinationof xubberend uottonglovss.

Concemlng tb aase of Sattisahn, he reports that he vom green
cottonglovwJ,which met have beenthickerand mre closelyMt then
the uhitecotton glovesvornb~ theotherthreeindividual. He dldnot
reportseeingq ~ of gunkon hi~glovesafterMftlng theupper
fflter8downto the ground. Thisw be becausehe cwld?,noteee the
@ a%a~t ~ -en bm~ of tie glm=s, or else thereuas norm
available. Both Balagnaand Img claimedthat the~ desiredto change
theirglovesafter they saw the mess of black gunkon theti glmes. But
S mti tlmlr glovesprimarilybecauseof the Itch_tmgand because

ZxhibltN
HPlrnhnc —
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To: Lotllsz. I03mpeti, E. Div., M?4y2k,1*, Suq: “Hoteaon the
SandatonaPersonnelReceivingBeta RadlatiGn”(Cc@ ‘d) . ..,, x. >.........-.,’ ...
themnitmr “&fo* th= theyV=O hot. “st~ay -d M -V f= a - .;.
pre710us shot that the gloves of personnel became hot. .’..”

,...

P&sence of gunk on the ghves of thesepm-eonnelaccountsfor .-.
the fact that theburns SOA to be cm the tier ti~es Of ~ f-~r~ “.’”
tomudthl lpalllsxthehmld. One haa difficulty$n seeinghov sucha dose “
cotidba deliveredby ths handlhg of the filterpapem. All f- Mfi-
duds namd ab~ mantionedeeeingtongsfor handlingthe filtarI=pr; .
theyalso mentionedthe factthat the~handledthe filter papers rather
indiscriminately although they vex-e a- that thereVM a q-rter -h ‘‘”I

‘. ..

dead epssa on the ~riphery of eech of these filter papers. The filter “
ppers are ab~ 10 X 18 inchem. Uth* thJ3Ybmdkd theeefflt= wwra
rather indiscriminately, it 18 W to see hmira mutaimd beta dosageto
the akin surfacecouldbe givenbecaueethe radioeotivematerialon thn
Pwr p~baly - not in im=dlate contactwith the body surfacesfor.~
sustainedlengthof tim. And 3S any actitityhad come off the paperit
vouldhave caueedbums an the ends of the indexflngersand thumbs.

In their accounts of thsirwork Balagnapointedout, for inetmce,
thatthey kneeleddown to pick up the two piecesof filter~per from each
filterunit and stapledthem together. One pereonheld the tvo papersat
theahort endsvithbothhlsti vhllethe otherpersmueedfie ordimxy
kind of staplerto pin themtogether. It in, therefore, pobable that the
facesof thesepeoplewere on the ozdarof half ● tier fYom the hot filter
piper enrface. The filterpaper aa ● aburceof radiationfor ths hande Is
to be contractedvlth the gunkwhich obvhne~ stuck to tha cotton gloves
and remained fair~ closeto the akin mu-face4 all ti=as.

A find word concemisg the paition of this gunk on the filtar
units: AIPntly It ua.slooatedon the innerwall of the filterunit,
sothatwhen themm tookhold of theunits to Mftth-thm@ the

ground the gunk ctnck to the inner=ace of tbs glove. 10 one mnti~ -
seeingWe blackgunk on the vhlte fflters. Mng aqressed ths qpmm
that it wan not wet or oilybut rather vae sooty.

ChnrlesStanle7’88to~ is of iatemmt in thathe helpedtake
dovn four of the upperfilter unite baring on robber and cottong.lcmm.
3e then removedthe glovesand proceeded b ansiat in preparimg about

twentyfilter sheetswithhi9 bare handa. IIeaxpreswxlthe Idea that

his exposure vould be lovsrif he couldwork quickly (bare-handsd).

ExhibitJl
(Page2)-
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To: A. E.

now E. 0.

. .
1. ● lkhibitE

*t

July $?3, lx

Dyhre, Ihdness Manager

Uhipph, M.D., E-Division . t

This reprt i. to supplement the inter-officemmormdm 8eatto your
office by Dr, L. E. HeinpelmaxmdatedJune 7, 1* in regfml to tha
fourUtiversltyof Californiaemployees,Jmes E. 6attkahn, ZrneetJ.
Len& Job P. Balagnaend C!hatlea%anley, vho recelmd mdlatlon in-
@rles ~ a resultof 9xposureto radioactive9aqlo8.

2“healinical courses of theue four individushhave $ustlfietl our
Mtial conohsion.e that the vholebody exposuresvere smellenoughto
diaoountpossiblefatalmnsequsncesof the in$ules. -ever) it ha

beume tident in the pact four VW&S that the fnjuries metalnd b~
thelmds oftlueeofthem (~, BMand!3tdey)=e mom
urioue than originallyanticipated.In spiteof the faot that the
fn$mtes were primarilythe resultof the beta eotivltyof the eeqpleo,
therevas emffialantpenetrationIntothe demel and Vaeo* layere
of the akin of the hands to came fair4 deep Quxy to thu!3e*ere
on aoine-S of theb.andeandfln.gere.It is qtiteFaible -t
skingraftfngto thehandew be rtece~e.qin thesaseeof 6tanley
andZ.

The changes in the blood of all four individualsvem umpatible vith
ontinaxythennnlburnsconslstf.ngof en increaeeIn the totaluhtte
bloodcount,Znareasede.eddmentatlonrate,d s=ea tier *nQ*-
ties. T&m has been no hematologiaalmldenoe of WM1O body radiation
m=-

me follovlng 18 ● dtort pmgrum reyort on eaoh of the fourlfglurd

JAMESS. 8ATTIZAHE: zhla man’sleft hand,whichm tn$zred,nov aP-
pe=s to be peflectly ncmal. There me 8 period of ~bout tvo weeks
tier dleuharge from the hospital6u4ng vhfch- hmd -S aligMly
tenderd mom eensiti~eto heat and ooltl.This has mibseguuntly
dfeappaaredand nov no abnoxmaltleomn be founA* I!b right- ha8
never ahovn any evtdenoe of radiationIx@ry.

I&. Battfzehnvae dischargedfrcm the hmgit-d w 28, 19b8. It in
advisedthat he receiveno expmre W titlon untilfurther notice.
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A. X. Dyhre, Businem Manager

E. O. Kh@@e, M.D.,&DfrimlonI
I
: SUPPUW3TART BAIUATIOllACCIDEEI

XREESTJ. LMG: Zhurewas
on both the right and left

eevem u. to about the 7th
blisterssnd the faot that

JUIY 23 1948

.;
EXPoRT-page2

a cuntfnuatfonof the fomation of blisters
hands with the left hand being the mre
of June. In dew of thedrainagefmm the
heaMngwaabe&lnln& thekumiawere6urgl-

eallyddridad on June 2= and =pped b burn-dreaslnge.Ye3 dreEs-
ingsvere appliedonthe6th of July andatthls ti=ehealingm cm-
tinning. The dreaslngawere changedagdn on Jidy 20th. The ridt
hand at that t- had healedexceytfor the Indexand tie fln@re+~
whichstiU show unhealedareas. The lefthand showstwo ulcerated
areaswh.lohdotialpear tobe heallngandmAYre@reskingmftlng
in the future.,

JOEE P. WKAGNA: Yhism’s ‘burnsbeginto subsideduringthe second
weekin Junead weresurgicallydebtiedenddres8edat the sametime
m Iang’s. on July20ththerighthandehoweda coqlete cove- of
new shin. The lefthandwascoveredwitha wzy tbfnand mneltlve
layerof &h exceptformweral veq mall areaswhichera StillUnh-
ealed.

It fS yrobablethat thereWillbe coqlete e~lthelizatlonof both ha@s “
buttbat theak.inof thelefthmd will bepemmently thinandatroph-
lo.

CRARLES SThEIJEX: The right hand of this patient han never shownany
evidenceof hjury. The lefthandbegan to Iquuve aboutthe 13th of
Juneafter blistershad fomed over the_ aurfzweof all four
fingers,the thxdb and abut one-thisdof W X. !Oe burns were
surgicallydelmldedand drassedat the sametiae aa ~’s and Ba-
@pat%. On July 20th the Indexand tiddlefinger still slimed ulcer-
●tedareasmilti~ felt tbatakin ~snuiybenacesmq QZLthe
index finger.
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DATE ~,Juni7, l$?k8
ma A, E. Q@re, Business Manager

iais E, ~“lun, M.D., H-Divlsion
t

.&M” .,,

●

RaMation boldent Report
..”

SUBJECT:

Referenc81 ~:E
. .

7ourUniversityof Cdifom18 eqloyees, JamesE, Sattizahn,Jr., Znwt J!

Ian& John P. B-, and Charles WmleT, suetdned radlat$on in$mlets to ‘
their hands as a remit of eqomre to mdlation emitted by mdio-active
samples. It IS ‘believedthattheln$u-ie~araduealmostentire-to beta
rayswhichmnkestheirprognoai~muchmre favorablethen If the in$aries
had been dW to E rays. Yhe gamma rV exposure to their bdies vas not
excessiveaa IndScatedby filmbadgesand ~et uhambersworn at the tti -- ---
of the test. There have beenno significantohangesin the blood counts Of
any of the6e mm or other lndfoatiom that they have sutalnecl general bti- “
l-yfijq. It is probablethat therevIll be good heelingof the burned
areas in all eases, and thatthe ●ventualresultswill be omparable te

d
those produced by eecondor thlfidegreethemal bunn. There is alVZUC

El

the pmsibllity, of oourae,thatheallngof tha skinwill not be maxplete
bacaueeof _ to the bloodvessels•ppl~ this area. If healingfi

R
inmsplete~ surgicalrepairof the lesionson the M willbe ertramew
difficultif not hpossible.

B
H The folhwing is a short smnary of the sxposure of eechM and of the

i

3 clinicalprogmm of their iz@ry at this date;
n 5

1!
Jeme8t. Sattizahn: llirnexpomre occurredon APrll 30 by Hti ~~lea

~

of radioactive material. The total body exposure &r* the operation WI
H not exceed 1.5 roentgeti.The burn,which did zaotmanifestStselffor

aboutten days,was limltedto the thumb- the flrut three fingers of
the left hand. Therawas a gredueldevelopmentof ratherWge bllsters

i

on the flrat and secondfimgersvhlchvere painfulduringthe week of Xay u
17to~21, but began to8ubd.de dterthe veekendof~ 22. Atth@
Fresentthe therela markedthlukening of the ekln in the region of the
blisters,with the rednessand dismloration stillevidentin the ln@red
areas. Kr. 8attizahnhas been dischargedfxum the hospitaland has been
allowedto go baok to work in the technlcelarm vith speoiflcin.etructlone
(1)to avoid use of the leftluuzdin any t= of ~ operatlm, m (2)
to receiveX furtherexposureto radiationunttlfurthernoticefronius.

There were no aignl.ficentchanges In the blood count,and the mkln of tho
righthand appearedperfectlynormalsincethe ~sure.

Xmeet J. XanUX ThiS expm Ocourredon * 14, in thm Icientlcal fabhioa
ae In the case of Xr. Sattlzehn. It is belfevedthat thla sxpoeureof the
handeto radlatlonvas ooneldembl.ygreater than that rqorted abovu. Q
noted 8 tlngllng of his hands duringths operationand ●uelllngand ●m
rednesebegan two hourstiterexposure. At tie t= of hfs returnb m
Los Alemo6Pro~ecton Mey 15, 1*, both handa vere rather=kedly mmllan
and ●mevhat red. Blfstersappearedon the first and necond fingers of the
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N3fthand antiethhl @ folldng eqww=se Since then? thre ~ ~~
extension of the blisteringproeeasto involveall fingers;the thumband

? partof~e pd=btthelefth=d. The righthand is similmr~ Involred, ‘
withmdnesa in the $axmeareas,but the blbter fonnatlonhas not been quit.
M OxtensiTe#pamicularly on the thirdand fourthringers* ma b x
severalday~ them seemsto be eom iqrovemnt In the oondltionof the bends
ad it IS beliemd that the heaq wwoss hS W’=S q’s ge~e~ b~
expoeurem recorded as 6,5 roentgem. Ee hm mhovnsome equivocal uhangea
h MS blood munt vhioh~ m may not be due to radlatfon.

J&n P. lhlagna~ 2’his●xposureof this&’&mrred ‘atthe sametti md fi “
.,.:.

the8am manmr as thatdescribedfor Mr. ~. Es alsonoted itchbgti ““
his hande duringthe qmatlon and the eve~ Of both heads SOVOId hour$
folloving eqmwre, Uhen teen cm arrival st the yrojeot Muy 12, 1948, there
was some melli.ng of both hands,althoughnot quiteas extensiveas in the
aa8eof Lang. ErythemaVaa notedon the thirdday vlth an lnoreeeein *
swelling.These signsZmprovedsmevhat dur~ the secondweek but during
the thlfiveek them was increaseIn @n, particularlyin the palm of the
handvhera therewas gradualformationof a ratherdeep-seatedblistervhich
nov involvesthe ~ of the lefthand,the thumb,and all four fingers. !2
Althoughenormous blistersare stillpremnt on both hands,
of the surroundingtissuesseem to be subsidfng,and it 1s
healing prooess has begun.

Balagna’c total bo& eqmmre was reootiedas 17 roentgenn,
film badge data receivedfroa the Radiological6u.fetygrou@

the reaation
belimed that 1

H

Iii
aooording to - g
at Eniwetok. .

Tblsetisure seems to be scawvhat outof Mm with thnt received by the
boyswho did a aimllarjob,and ~ be high b~ ae muoh SS a factorof 2.
His blood eouathas ahovnequlvoaelohangesvhichare not believedto be i
dusto mdlatfon.

!
CharlesStanle~: Zhe eqxxwre of CharlesStanleyoocurredat the sametime
andlnthe eamevayas~ that of Iangand Balagna* Atatmof~s
arrivalon the projeutXay 15, l%, therewas same swellingand rudness
of the first and semnd fingersof the left hind. Therewas a gmduel
increasein the svell&g of theuefingersduringthe firstveek foll~
exposuread therewas ● gradual developmentof blisters. The blister
processnuv involvesonlythe flrntand secondfingers,but there is ●

rathermarked erythma of the thirdand fouth fingersend the thumbvhlch
seemsto be subsiding. Stanley’sw~ dme not seamto be as sewms or
as extenei- as that ●umtalnedby hng or Belagna.

The total body ●xposure was reaorded● 4.5 roantgen$of _ ~. The
bloodcount ahovsno cha.ngea.Zhs righthand appmrs to be psrfectl~nod.

XEH:Xma

oc:raedlcal raooRle

8 LouisH. EeaIpehann
his H. Eem@mann, M. Do
HealthDivision
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It Waa Eeoemmy for the - =Cmllu the Elsslm w m in, re-

leauethe filter quicklyand get out. The blue 10 r

aftereachentzy and a8 the operatim pr~ssd, It

sttid6rtiti=- ti=~= ~sti~

causefor al~ emept for tba factthat this ~icd= dm~t= (Mr-!

xdlate mnge) - a canslstmt historyof raadf=g Mgia by a fact= of

.,-

doalmeterms checked

~~ but qp to ‘ ‘ .-:

&d ham @van

dmut three. Ue do *

but for MS -c*

becausethe ion chamber

rate this

Operat ion

Otmrmt

the dosimter read 10U.

Filmw =W~B ‘e=

Stanley

be

ea

it me the only lns~t tmidh~le

rtied “m the run. ” on @l* Occaeion

f Olloue:

1.5 r

17. r

3A r

5.6 r

Hg!thodeU8ed

DrOWM laMId, Lcmg akkti td.1 and *’d hook on. Dmasu t-d to

P=u =-=*t “
Vander@~ checkd norm for top fllterbox ~ ●

hmn kept nmning recofiof d.osbter r~j lox

200 m domti~rs 0.8neceu~. Drones we= fd to be

and recharging
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Merrigatima of LtCdrVandergrift by cdr Winent (Coat ‘d)
. ----- ------ ------ ------ ------ -----* ---

. . . . . . .

XJU 2 ~rmmel vere kept eoMt&J.y Wormed aa to the pnil .dn~lties .,;:j

!ofmsdlatloaend of the2rtialmeterre&g. Iol&d mrvuy w co===
‘:’.~ ‘“ .:.”-
. .

atzmixx61* aadcontinuedezphLe3 dam =iilbtf--a~~ -,:::
.... .

on ZdVmehovn ozLenclonedaam88. ToRfflt4ikm@~fi~ m “<..l’”.-.::

on tmake

flwl llft

mcnredSlx

.,. ‘.

flltarholdersfrm the top filterboxes.
. .

liithQUt&aoV14g linerfilter , “-l,.<;-
. . .

boxes f- drones MWIIEUI and Albright pilled filter pnper holders fmm ‘ ,. -..

(ws-a-mm~~ti mt yoke “’.”:

. .

all lwer flltorboxes.

and la Conelderedto heve been Qor8 effiuia!xlt).

Eov,with a3J ftlter pqer holdere pulled abar of drmes md filter

bo%es, Bdu&@e md Stanley removed allpqae, tookmndlngs 8A*

mxrs tn hud cozitulners. Xang aealstad SS thie during the remoml of

six fflter pagers frwnlcnmrbcms8. G1OVODUld 3.0”tungaVere Qrcdded

for thisopentkn though ● dx+pllng shine w used to mu-k oaoh paper.

hacaurate~i~madimgof eachppervzsxtot~~the EdSafe

permnnel,but ● quick~ V* =e ad the bridlingpe”rmnneladtiseU

Of the

filti

but no

lnteMitles trlsrolved.At thlc pint, dnrl.qthe eo-tion of

papers, lt ua8 realizedthat all persomel were mar tiLsre.uoe,

rellefper60n.nelwre mmilabl.e. To atopthis opemtton WUUM have

remlted in a serione delay. The operationtreecontlnnd to coapletlon

ZXHIEITO
mar

“.
.:. . .
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Interrogationof LtCdrYader@ft by CdrWnant (C!ont‘d)
----0- ------ ----, -- “----- --- ------- ----

L

‘endthe two eets of pqers, In theirlad containers, war. lotded on two

C+*S and, UC-d by Bah@a and MM, -k off for the U.Sa Yilm

BAIROKOby helicopter.

The entire Opel%ltkn

techni~ue, iu beliemd to

went

hive

tmootblyWI exceptfor the faultr M*

beenefficient. It 1s ObVIOUU~ that

moreremotehandlhg of filtern ehouldhave been wed ●
The success

technfque &i the previous taste gave a falsemlw of the technique

z *.

Exphmatiml

Becaueeof the difficult conditions rud ●xtre=e urgenoy of the

C&the ‘
for

vork,

no written record m developed dur~ thle operation. The foregoing

containa the essentialfactspresentedto = verballyby Lt. Cdr. Vder@ft

at the eerliestpossiblethe afterthe operaticm.

rBAE3sx. UwaT, JR.

- I. UIRAIW,JR.
Comnm&mj U*S. Eavy

.

-3- 4( rl
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TMIS DOCMfEhT CUNSI’TSOF ~ .-PACE(S)

N
mwTKHxTXM~:

plmes were Umlmmuyaot-kmatoni Of the

ffltem had recedved 17 r unitsof mdlatlon. I

on the W9s BAxRGlm Vith Cammier Vinrmt’a staff

Vend8rgrift*O wan the EeadMonitorat Mvetok

Benwho Ruaoveu

S8QQ43Steal ● conference

and Lt. Camumder {

fm thfstest.

Yadargrift informed am that the planes ware unusually active

and that he realhed that the perticlpmt6 wer5 reaching their tolerance6

before their workwasmmpleted. He stated -t h

Bcmaenwlmva8in chergeofthe~pti theyboth

blcmidoslmeterewhfchtheywereusingwere leakf.ng

so infomed Dr.

decMeti that the

because thlu par-

ticular instzwment had &me so in the past. Upon developing the film

-s it m fd thatBa18gnahed receiveda totalof 17 r units.

However,the othermerhersof the psxtyhad reoelwd much less:

MmEan 1.5 r

6tsaley 3.8 r

5.6 r

Two dayu later ve received a wire r- Dr. Laim Empelmannat Im3 Al-s

I.nfonalng us that Bslagna,Stanley ad Iang had ZUX4ved back at Los

Altmos with Svollen hands, also that Ei8ttizabn fromYoke testVas also

ahoviDg ~ reaotkm. 1 l.mmedlatetisentfor Bcnmsa,Albrl&t, Ggle

andMnenberger and other members of their PUPS - blmi counts uere

made on the entire groupand were nomad. Therew no evm=e ~ ~

lesions on their hands. I questionedBowmenwho had ~iclpatsd In all
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that were supplied for this purpose. M told m that he tossed Mm s

pair of alippereandtoldMa %0 u8e them. s? 2

I hive moody returaei’ii% a trQ to bs AkDos *era I made

a complete studyof the f our mea XEntioned 8M8 ● Wullq lnfomsed

me *t he recetmd his lz@riefi utdle clippingMentlfiaation taga

Ontk rtit8~P8ZW0.Ei8fn$ar%ee lxmludfd cmly h19 left M. He

held a paper vith Ma left bare &d and clipped the 2dentlf@Ag

riumbere with a clisu?lng device which he held l.n his right hand. XfS “-

Tight hmad ahowd Im Z1.t@=y. This tk!mnstratem to me that the lnw.+
wae ha to beta radfatlon uxi mul.d have been ewoiled by u.elxag tha

Znetnm?.zltseupplfed.

These men have received excellentmedical afxe and me -

vezy eatiOfaotory recomm. It ie mlticipat%d at this tl’me that

reooveq trill be complete In all four ceee6. It se recommendedtit

they be ,exzunlnedat least every six xwmthe for a period of y8US,

d that they ehmiht XLOt be ellowed to ase their haub in aontuot

with ra4Mation in the future.

/s/ JAMESP. CCKMET

JA!! P. CCXMEY
COlonel,XC
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