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M _ OPERATION SAEDSTOEE RADIATION INJURIES

I. EISTORY

During the rediochemical operations at Eniwetok immediately
following the X, Y and Z Day detcnations, the radiochemists removed
from the drons planes the filter papers containing radiocactive samples
and packaged them for irmediste shipment to the Los Alamos Laboratorises.
All these operations were directed dy , and Exhibit A
cantains a dstalled description of the procedures and practices involved.
Exhibit B showe photographic enlargements of several frames of s movie
sequence made during one of the operatlicns.

It vas during the operation at Enivetok that four of the’
personnel involved received sxcessive radiclogical exposure. The -
working groups of radiochemists for each test ere listed below, and
those ehowing no radiological injury are noted by "0", those with some
injury by "#", and the more severe cases by "#*";
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Irmediately after Test X, Spence and Gilmore returned from .
EInivetok to Los Alemog with the aamplea, for Test Y, and Warrem - {

returned; and for Test Z, . , returnsd. \\f
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The first indication of possible mmxposure‘ was noted by
', who reported to ths Los Alamos Laboratory Eealth Division
for examination (see Xxhibits C and D). As noted by Dr. L. Hempelmann
(Exhibit X), received ths least sericus burns, and early
examination of injuries led to an errcneous diagnosis as .
being due to & bruiss. This unfortunately resulted in the forwvard area's
not being edvised, before the Zebra Test, of the sxcessive dosages :
possible in the procedures used at Enivetok. ' ,

Development of the film badges of the personnsl involved in
Zebra Test operations disclosed that received sppreciasble
dosss. The film badges wers developed at Enivetok after the men had ‘
already departed for the Btates, but the information was pa.ased on to

the Laboratory by teletype (see Exhibit ¥).

The injuries received by - were sufficient so
that BO question m involved in the diagnosil , and sltogsther
were hospitalired on 16 May 19%8. A

public press release was made 17 ¥ay (see Exhibit G). Also cmn 17 May,
Dr. J. G. Hoffman, & consultant, intervieved these men (see Exhibits K,
I, J and K), and on 24 Kay he submitted reports on dosage estimates and
general observations (see Exhibits L and N).

The Injuries appeared to be due only to Beta radiation, end
no sickness was incurred, although the men will be kept in the hospital

until a nev skin growth is mssured. " was released on 28
Moy end are still hospitalized

(they are sllowed to leave the hospital for exercise periods, but return
for meals and eleeping). A medical history of the cases to date 1s given

in Exhibit K.
II. CONCLUSIONS

1. Radiological:

¥From the medical report, the injuries received by the men

appear to be due only to Beta rediation, and from the estimates made

by Dr. Hoffman, the Beta activities per sheet of filter paper were of

the order of .5 curie or less; with this scurce strength a dose of 500
repeat a depth of 2 to 3 ma could have been produced in 90 minutes
(estirated tinme the men wore gloves), provided .1% of the Beta activity

on a sheet vas transferred to the glove. The gloves used in the opera-
tions were destroyed ixmediatsly after uss and no measures of radicactivity

were mads upon them,

2. Qpe_raticmnl:

Yor handling the filter sheets tangs were provided, and it is
believed that had thsy been properly used, excess dosages would not have
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resulted. %The uss of tongs makes handling the filter papers, in the field,
an avkvard and prolonged operatian. That the tongs vhich were available
may not have been consistently used indicates that considsrable practice
in their use before & test (for familiarization) and rigid enforcemsnt of

their use during an operastion appear necessary. Or perhaps a more vorknblo
substitute procednre can de invented for rnture operatiom.

In edditicn to nin'taini_ng a sife d.irta.nze betvoen vorker and
source, it is clear that gloves should be provided in sufficient quantitiss.
Clean gloves should be exchanged for ussd cnes several times during an
operation, and an assistant zhould be p:mrid.ad for each vorker to ensure

that gloves are exchanged.

JCC:djw - | _ Jobm C. Clarx
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Exhibit A

June 10, 1948
MEIMORARDUM; LAB -J 445
T0; ~ Darol rrcna.n ¢

FROM: Melvin Bowmnan
EURJECT; RADIATIOR BURKS OF J-2 PERSORREL

Collection of filter paper from the drons planes at Inf{vetok involved
the following operations: - o

(1) Bemoval of the filter units from the drone planes, Eech drone

carried two filter units; one on the top of the fuselags jJust back of the

pilot's ssat, and one an the bottom of ths fusslage Just under the nose of
the plene, The units were fastened to the planes by dovel pins which could
be relesssd by pulling lanysrds attached to the pins. E.ch lanyard ran
from its f£ilter unit to a point jJust dack of the wing, The handle of the
lenyard ves held at this point in a holder attached to the fuselage of the

Pplens,

A special 1ift errangement vas cerried by truck from plans to plane
to lift the top filter unit. When this special 1ift was in positiom, ons
radiochexmisgt would epproach the plane, detach ths lanyard handle from its
holder and release the filter unit by pulling on the lanyard. The special
lift vould then carry the filter unit to a point about fifty feet from the
Plane where two rediochemists transferred the filter umit (by bhand) fram

ths special 1ift to the ground.

The bottom filter unit was allowved to fall to the ground when its
lanysrd was pulled. It was then dragged along the ground by the lanyard
to a point about fifty fest from the plans, _

(2) Removal of the paper holder from the filter unit. Each papsr
wvas held between two wire screens which were in turn attached to & section
of the sids of the filter unit. RXach side section was fastened to the
filter unit by eleven pins which were in turn held in poeition by wires
running through holes in the pins. These wires vere all attached on one
bandle so that cns pull an the heandle releassd the entire side sectiam.
The dstached paper holdsr was then carried awvay frorm ths zain body of the
filter unit., Each filter unit containsd two filter peper holders so that
after ons holder was removed it was nscessary to turn the entire unit over
(by hand) 4n order to remove the second.

(3) Removal of filter paper from paper holder. The filter paper was
removed from the paper holders by cutting tvo wires vhich held ths two
ecreans together, picking up ths paper by tongs and cerrying the paper
{0 the lead shipping conteinsr,
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Memo to D, Froman, 6/10/48, subjs "Rediation Burns of J-2 Persomnel” (Cont'd)

The X-Ruy Operation. fhe X-ray operation was performed by two radio-
chemists who were to accompany the samples to Los Alamos, (B. W. Bpence and

James Gilmore) and by myself, and . Each of us
performed each part of the operation during the course of tha collection.

The lequence of events wvas as follows:

l. Drone plane Lmdod and vas yulled into matmnt by Alr Yorces
personnel, _

2. Top filter unit removed. In this operation iixe Janyard vas pulled
by a radfochenist and the special 1ift opsrated by Air Forces
personne)l, Radiochemists 1ifted the filter unit from the special

11t to the ground.-

3. The top filter unit vas dleassembled by a radiochemist and the
filter paper holders removed from the filter unit,

4, The filter paper vas removed from the paper holders, the filter
peper vas held in the tongs while en lonirzation chamber reading
was teken and then transferred to the lead containar.

5. All personnsl waited until the next plan.e had la.nd.ad and then :
repeated thece operations.

After the last plane hed landed and the papér rexoved frocm the top unit
the bottom filter units vere ramorved fram all of the planss and the filter

paper collected,

During the courss of thess operations, dosirmeters wvorm by each man
wsre read fregquently to estsblish vhich operatiocn gave the greatest exposure,
It was found that pulling the lenyards on the planes to relesase ths filter
units gave the highsst exposure, the next highest exposure was obtained in
renoving the filter paper holders from the filter units themselves. The
next higheat exposure was obiained 4in transferring the rilter units from
the speocial 1ift to thes ground, and the least exposure wvas obtained in
collecting the filter paper from the filter peper holders. XHowever, it
should be exrhr:ired that tongs ware always used during this last opera-

tion on X-ray day.

Gloves vere carried by the Los Alamos group for use during thsse opera-
tions. Eowvever, the Rad Bafe unit also had gloves available and thass were
used. Each man usually changsd gloves after he had wvorked vith tvo or

three planss.

The Yoke Cperation. . and Mr, Warren replaced Spance and
Gilmors during ths yoke operation. Othsrwise, the personnel were ths same
as ‘or x°mo - Y

\
\
\
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Msmo to D. Froman, 6/10/k8, sudj: "Redfation Burns of J-2 Personnel™ (Cont'd)

I instituted a change in the sequence of events with the purpose of

lessening the exposure of the men, Whereas cm X-ray day the filter paper

v vas removed from the top filter unit as soon as a plane had landed, on ycks
day the top filter unit vas removed and placed on the ground as ths planes
landed, but the removal of the filter paper holdsrs and the collecticn of
the filter paper was deferred until after 2ll ths planes had landed. This
msant that work vith ths first filter papers vas deferred for epproximately
ons and one half hours, and consequently the rediamtion from the filter
peper at this time wvas less by a factor of about three over what it would
have been if the X-ray procedurs had bsen followsd. In addition, the
monitoring of the individual filter papers, vhile thsy were bsing held in
the tongs, vas eliminated., Instead, only ons of the filter paper holders
vas monitored. This vas dons by carrying sn fcniration chamber to within
about one foot of ths holder as it rested on the ground.

During the yoke operation the work was divided., Albright and I pulled
the lenyards to rslsase the top filter units ss the planes landed. This
operetion gave the greatest gamma exposure. and Warren trans-
ferred the filter unit from the special lift to the ground. Thies opsration
gave the second highest gamma exposure on yoke day, since the di{sassembly
of the filter units (which had been the second hottest opsration on X-ray
day) was postponed until after all the planss had landed,

After the planss had all lended, the top filter units had been removed
end vere on the ground, dut the units head not been disasserbled and the
bottom filter units vere still on ths planes, and I then velked
down the line of these filter wunits and removed the filter paper holdsrs.
We then walked from plans to plans removing the bottom filter units and
detaching the filter paper holders from each unit. After this, ve left
to shover and change clothes, end Warren folloved
down the line of filter units and removed the paper from the detached
holdsrs. vas present during the I-ray cperaticn and thersfore
vae asked to remove the first filter papers from the holders and demomn-
strate the use of the tongs. After this demonstraticn, most of the filter
papers wvere collected by Battizahn and Warren, while monitorsd the
paper holders. These men showsred and changed clothas ms soan &8 the papsr

wves coOllected.

Bince - received beta burns on his hands during the yoke
operation, {t is pertinent to pcint cut that the use of tongs for hendling
the filter paper wvas abandoned esarly in the yoke operation and ¢the paper
vas then carried by hand,

Glovee vere again furnished by ths Rad Safe unit end these were vorn
and changed oocaslopelly by the nen.

The Zebra Operation. " replaced ~ and
VWerren during the zebra opsraticn. Othervise, the persommsl were the same
es for yoke. The vork was dividsd exmctly as it wvas during ths yoke operstiom,
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Memo to D, Fronan, 6/10/’&8, subj: "Eediation Burns of J-2 Personnel” (Cont'd)

-

except that . “alternated with = " 7 4in rembving ths top
d filter units from the spsciel 1ift, Also, the monitoring of ths filter

paper holders was eliminated with the purpose of reducing exposure. Con-

sejuently, . " actually handled a greater share of ths filter papers

than he did4 during the yoks operation.

Bince £ll of the men who worked directly vith the filter papers during
the gebra operation reseived betas dburns on their hends, it is pertinent to

mention the following:

. (1) Glovea wers not avallsble from the Rad Bafe wnit for the zebra
operation. The gloves in our possessicn were thin cottom gloves and rubber
gloves. I expleined the necessity for using the rubber gloves under the
cotton to ths other men, Three dozen pair of each type of gloves vas aveil-
able. Both " chenged gloves after working with the first twvo
planes. After this I did not vatch to see that the men chenged their gloves.

(2) Tongs were not used at all by the men working with the filter
paper. I pointed ocut the tongs to the men Just bafore they started to col-
lect the paper, for the purpose of being sure ths men knsv where they vers,

It is my opinion that the bgta burns suffered by the men were dus
almost antirely to bandling the filter peper without the use of tongs. It
is possidble that gontemination on the gloves from handling the filter units,
a8 vell as exposurs recelved during ths ectual hendling of ths filter units,
contributed mppreciably to the beta exposure. EKEovever, it should be empha-
sized that the surface of the filter units cantained fer less active material
than did the filter papers themselves. In eddition, the work performsd by
Albright and myself nscessitated our handling the filter units for longer
periods than the other men A4id. It is true that we chenged gloves freguent-
ly, =0 the possibility that contaminated gloves were a factor in promoting
excesslve beta exposure to the hands of the other men omnnot be eliminated.

After the yoke and rebra operations all of ths men took shovers and
changed their clothes. No survey was male of glothes unti) after thie ghangs.
The Rad Safe monitor checked the clothing of the man before they embarked
on the sample planes, The monitor also checked my bands. No appreciedle
conteminstion vas found in thess surveys.

MB/3m
cc: Dyhre
Clark (2)
Bowzan
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Los Alsmos, Fev Msaxico
1 July 1948

3

v . Btatement -

For purposes of simplificaticn I will assume that the. svent
vhich may have given rise to the hand injury ccourred durihs the reanovnl _
of filter sauples from the units mounted on the drons pllmel; vhich opera- .
tion comsieted of setiing the top filter units on the ground after the
holst bad lovered it from the top of the plane. The second manipulation
vas the removal of the filter paper from the unit and .th" plaoing of the
peper in a suitable lead container., The tine commﬂ for .uh‘mratibn |
wvas in the ranges of fifteen seconds and the total number of o'peraticmj h
wae ten. R

¥edium veight green co;cton gloves were used at all timss. Two

feet long tonges were availabls for our use in grasping ths filter paper,

but the presences of a fairly strong vind mads ths grasping of the paper

e e T N N A R TR O Y 2 T R I R L R S R 5
-3 RS i Pl R A L S e L e e e il Sl L i

somevhat precaricus. I chose not to use the tongs for this reason.
Later events seemsd to have proven this choice injudiciocus,

After returning to Los Alamos no irmediate injury to the hand
vas noticed. Approximatsly ane ﬁek latar the index fingsr and the middle
finger of the left hand showed a slight reddening. On May 11, tvelve .
days after exposure, I had my band examinad by the medical group., BRlood
counts weras taken on May 14 and 15. On May 16 along vith the men frcm the )
third test I was admitted to the hospital. On May 28 ths band was suffi-

clently healed to varrant my release., On June 3 I returned to work, -
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Los Alamos, New Kexico
1 July 1948
A - Statement -~ R. W. Spance
My first knovledge of any injury to hapd

cams approximately Tuesday, Kay 4. Ths discolared area of
band was of a type I had not nanbefére, u.x;dl suggested to
" that he have his hand examined by the Health Division in
case he had suffered a raiiation burn. di{d have his hand
- checked and a blood count taken on the game day end another bdblood count
teXen on the following day. Ths doctor in charge, I believe, was Dr.
Xnowlton, who did not ‘be_lim that the lnjur_r vas a redistion burn.

So far es I know the doctors did rot coneider ths burn e radiation

burn until the arrival of with obvious
radistion burns. ~ entered the hospital for treatment

at the request of Dr. Hempelmann on the 16th or 17th of May.

[s/ RB.W. Spence
R. ¥. Bpence

Zxhibit D
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Los Alamos, New Maxico
1 July 1948 \

Statement - R. W. Bpance

My first knowledge of any injury to 7 hend
cans approximfely Tussday, May &. The discolored ares of
hand was of a type I hed not seen before, and I suggested to Mr.

that he heve his hand examined by ¢the Health Division in
cass hs had suffered a radiaticn burmn. did have his hand
checked send & blood count taken on ths seme day ard another blood count
taken an the following dey. The doctor in cherge, I believe, was Dr.
Knovlton, who did not believe that the injury vas a redistion burn.
So far 28 I know the doétors did not consider ths burn a radiation
burn until the arrival of . o " with obvious
radiation dburns. entered the hospital for treatment

at the request of Dr. Hempelmann on the 16th or 17th of May.

/s/ R. W. Spance

R. W. Epence
Exhibit D
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EXHIBIT K

LAB:H ' June 28, 1948

Dr. Robert Btione _

University of Culifornia ’
Medical Center, Third and Parnsssus Avenue
Ban Franciasco 22, Celifornia .

Daar Dr. Stone:

I have been intending to write to you for some time to tell you about the
progress of patients with ths bete ray burns. I will not go into all of
the details, as I hope to shov you our colored photographs scme day.

The man vho was expossd first shovs the least ssriocus burns. These are

" limited to the first three fingers of the left hand, They began to dlister
about the fourteenth day, reached their peak mbout the tventy-fourth day,
and started to desquamate about the thirtieth day. The nowv epithelium
seans to be perfectly good, and as of tod.qy you cannot tall new fram old

skin.,

The three other msn, exposed two vesks later, showed much more extensive
involvement of fingers and palms, - Only the left bhand of coe of these parsons
wvas injured but both hands of the others ware damaged, the left hand of

each mors severely than the right in each cese. All ahoved gvwelling the
second day, erythema the third day, two showed blisters about the sixth day,
and the third, who had very thick skin on the palms of his hands, showsd no
signs of blisters until about the tenth day. All of the blisters which
first formad separately, graduslly colesced to form one bdlister on eazch
bhand. Two of the patients shoved the peak of ths reacticn about the tventy-
fifth day. The third showed the greatest reaction about ths thirtieth day.
The blisters have gradually been improving with drying and desguamation of
the dead epithelium., We finally removed the dead skin several days ago,
vhich, until recently, had formed a good protective coat. After debridement,
one of the boys showed fairly good normal pink skin over most of the burned
area, but there were still fairly large areas covered by & very thin epl-
thelium. The second boy showsd less spithelization and more granulation
tissue vhich appeared quite healthy except for a small arsa ths sire of a
dime on the first finger of the left hand., This area was 4ry, vhite and
epparently necrotic. The third boy, whose injury is limited to the left
hend, apparently shoved deeper involvement with white dry necrcosis of the
superficial tissues. Unfortunately I d4id not ses the last lesion at ths
operation so I don't knov the detalls,
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Dr. Robert Stone, June 28, 1948, page 2

The present conditions of all the boys are more or less satisfactory,
axcept for leucocytoals and increased lymphocytic grenusls which ap-
peared at the beginning of the blister formation. The circulation of
the fingers was good, but we observed thrombosis, dilatation, and
tortuosity in the capillary vessels at ths base of the finger nails.

I have given the above from memory, 6o the date may not be entirely ec-
curate. £Shields Warren was here recently end hs wants us to publish the
cages after a six month's follow-up. I would like very much to give you
a preview of our excellent series of colored photographs. I learned
several thinge from following the cases. The most interesting is that,
bete ray burns can look & lot like e bruise. The first ons was complete-
ly mis-diagnosed by us because it was located in a place where ve did
not think rediation burns could occur. It was Interesting to correlate
chenges in blood count with the visible day-dby-day progress of lesions.

Let me apologlre egein for disturdbing you Sundsy afterncon six weeks ago,
and thank you for your advice and reassurence. After the bandages are

rexoved this week I hope I will feel as optimistic &s you vere vhen I
last spoke to you.

Very sincerely yours,

Louis H. Hexpelmsnn, M.D.
Health Division

LEH:rms
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TO USAEC LOS ALAMYS REEX
FRO¥ CTG S5EVEN POIRT OME

DTG 150405Z GR55

EEET) rriceny

FOR SPENCE EROM FROMAR, CITE TEST DIRECTGR 552 SGGLR 261, STANLEY LEFT
AT 1500 OH 15 EAY WITH GROUKD SAMPLES, ~ BOTH RECEIVED
APFRECIABLE DOSAGE, SUGGEST BLOJX COUFTS AKD EO FURTHER RXPOSURZ, EIPCSURED

WILL BE SEXT YOU S0CH,

TO US AEC LOS ALAZXS KRER EZXiCO
FL CJTF DASE SEVEN DTG 1702122

TRIS 1S SECRET. FOR LOUIS HEUPLEMANK FROM BRADBURY CITE TEST LIRECTOR 566
SUGAR 267. PLEASE SEXD T PRICKITY MESSAGE AT HOUOLULU TO AFRIVE BEFCRE
2000 BST 17 EAY CZRE OF KELSON FRY OB CORDITION OF RADIO CHEXICAL S4MPLE
COURIERS &KL AKY PROGNOSIS YOU CAK KAXE, SEED INFORMATION COPY TO FROMAK,

TO USS ALBEMARLE AVa5
Fit DIR LOS 1LAXDS SCIERTIFIC LsB 105 ALLYS B HEX
¥R 939 16/22302 G 75
SECRET TO FROMAN FROX SPENCE AND FEAPLEMANN LABST 240 SPINCE 106.
SHOR SUELLIKG OF HANDS PRESGLABLY DUE TO EAKD CORTACT
WITH PILTER PaPER, FILD IKCORCLUSIVE BLOCG CEANGES ¥OTED IR
SUGGEST YOU SELD ) AXD OTFERS EXGAGED IN ABOVE QPERATICE TO
COLGKEL COCRSY. PLEASE TELETYPE US ALL AVAILABLE EXPOSURE DATA Iﬁzbmm,

REPEAT TMCTIATELY. COPIED/DOE. ” ,4.4? ‘ 9/7 7/ gy
. FICATION CANCELLED

LANL RC
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TO US 4EC LOS ALAEDS KUEX '
FX CTG SEVEN POINT ONB
., DTG 160611 GRE5
FOR BPENCE &ND EEMPELYANN FROM FROMAH, CITE TEST DIRECTOR %562 SUGAR 265.
RECEIVED 17 REPEAT 17, . 5% REPRST S, . 4 REPEAT 4
ROSFTGERS GAMMA RADIATIOR ABOUT 0800 MAY 15 LOCAL. WEIPPLE SUGGESTS

INTZRDICTIOR ~ T0 AL FURTEZR EXPOCURE &XD BELIEVES BLOOD AXD SKIK
STULIES INDICATED, FROMAR CONCURS ARD WOULD LEAVE HANDLING OF OTHER

CASES T0 YOUR DISGRETIO,

TO US AEC LOS ALAKXS FMZX
Fli CTG SEVEF POINT ONE

DTG 1702402 GR 128

SECRET

FOR SPEHCE ARD EE!PELMANN FROX GRAVES CITE TEST DIRECTMR 567 SUGAR 268,

REF 14BJT 240 SPENCE 106, EXPOSURE DATA REQUISTED IN REFSRERCE DISPATCH
FOLLOSSs 5500, 17000, 2000,

4200, 2100, ABOVE EXPOSURES IKCURRSD O ZEBRA DAY, TOTAL
ACCUAMDLATED EXPOSURES PRIOK TO ZEBRA DAY 4BOVE 100 PER DAY FOLLORS. LaXD
AXD YONE, 740, . 130, .  BOEE, ' RECEIVED
1700 O YOKE DAY AKD FROX OUR RECORDS LAS RECXIVED BOHZ SIBCE, ALL EXPOSURES

ARE IR KILLIBOERTGEKS,
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PRIVAGY ACT MATERIAL REMO

20 US AEC RASHINGTCH DG
PASS T0
' FORRIS PRADBURY CLRE NELSOE FRY ¥T SEAFTER
TERRTTORY OF HAWAII
FE DIR L0B AL£iU05 8CI LAB LOS ALIMS HMEX 17/2257%

PRIORITY.
KORRIS BRADBURY CARE OF KELSCEH FRY IKFORMATION TO DARCL FROMAN

FROM HEMPELEALNRK CITE LABJY 243 SPENCE 108, IRJURIES SEEX TO FE DUE TO BETA
RLDTATIOR. SUCH IHJURIES MARIFEST TEEISELVES PROMPTLY AND ARR KOT AS SERIODS
AS GAILIA RaAY INJURIES, KANDS OF ARE RED AKD
STOLLEN, IEJURY XKUCE OLDER AYD PR'CBABIA’ LESS SERIOUS. GENERAL
COKDITION OF ALl MER EIXCELLENT, KO SIGHIFICART CEANGES IH ELDOX COUNT,

IRDICATING TEAT TOTAL BODY EXPOGCURE NIT TOO SEVERE,

90 US AEC LOS 4L4EXS KMEX
FK CTG SEVEN POIET OKE
DTG 1706222 GR 56

SECRET
TO SPEHCE FOR . FRO¥ FROMANW AKD GRAVES,

CITE TEST BIRECTR 570 SUGLR 271, ¥E REGRET EXCEEDINGLY THAT YOU RECEIVED
EXCESS RADIATIONH IR DOIRG YOUR JOB FOR US, WEB SIKCERELY EOFZ FOR A SPEEDY

RECOVERY WITE & MINILUX OF DISCOMFIRT.
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‘ Page

TO COL JAKES COOHEY '
0SS BAIRKO THROUGH USS MT MCKINLEY
rxnmuscrusmsmvos RiEX

KR 980 1918332 GR 157
s ] FOR COL JAYES COOREY IKFORXATIONR P'ROHAE FROM EEMPELMAER CITE LARJT 248

SPEKCE 114. THE FOUR INLIVIDUALS MEXTIONED IF LAST TSLETYPT SEOR ERYTHEHA,
SUBSIDING SWELLING, A¥D SOKE BLISTERING OF FIKGERS OF LEFT FARD FRICK ¥E
BELIEVE TO BE DUE EXTIRELY TO BETA RADIATIOR FROY GOWTAKINATED GLOVES ARD
PILTER PAPER SAKPLYS. THERE AY EE AR EIEMSNT OF RAUMA RESULTING FRON
EAKDLING OF HEAVY LEAD COFFINS, TERIR GEKERAL CORDTION IS EXCELLENT, KO
CHANGES IN ELOGD COUNT., IKPOSSIBEE TO ESTIMATE RADIATIOR DOSAGE ACCURATELY
FROX TESIR STORIES., CAR YOU RESURRECT AND KEASURE ACTIVITIES OF GLOVES ¥HICH
TIEY ¥ORE AND C4N YOU SEND US SAMPLES OF THE RUEEER GLOVES, EEITE COTTON
GLOVES, AKD GRSEN COTTOK GLOVES ®RL iN THIS OPERATION, X0 GRELT URGENGY
APJT TKIS BUT WOOLD LIKE 7O KAVE TEIS IKFORKATIOR IF POSSIBLE IR ORDER TO

IMPROVE TRE ACCURACY OF OUR ESTIMATES OF DOSAGE,

TO USAEZC LOS ALAEDS NUEX

FROK CTG SEVEL POINT OKE

DTG 2222042 GR79

SECRET

FOR SPENCE AKD REZIRES FROM FROKAN CITE TEST DIEECTOR 609 SUGLR 297. ceeees

eseseesasesecscssnss PLEASE DESCRIBE PRESERT CONDITIORS
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TO DAROL FROVAN USS ALBEMARLE

Fi DIR 14 SCI LiB LOS ALANS HIGX ' ,

KR 1046 2522422 GR 134

BeiFOR FRO¥AN FROM ERUPELVZNN, CITE LABST 258 SPERCE 123, FAIRLY
(BVIOUS BOR THAT THE IRJURIES ARE YAINLY LOCLL SKIN BURKS, . BOW

SEOES ELISTERS ON FIRST, SECOND, THIRD PINGERS QF LEFT HAND EUT EEACTION
BZTiS TO HAVE REACHED ITS PEAK MD IS SULSIDING. OTHSRS SHOW IMCREASING
ELISTER FORMATION CHIEFLY ON LEFT EAKDS. LOGAL 1ESIORS 2PPELR MRE
SEVERL TEAN TEOSE OF OTHER THO BOYS, GENEHAL COWDITION AN MORALE GOXD.

XD BLOOD CHANGES. PROGRGSIS GOOD FOR SLOF EEALING OF SKIN IF JOE BOFFIAN'S
CALCULATION IS CORKECT WEICH ALLOVS US 70 DISCOURT EFFECT OF GAVMA RAYS,
EVENTULL KESULT SHOULD BE COMPARABLE TO TEAT FAOU SECOMD OR TEIRD DEORES
TIERML BURN. KO EORE EULIETINS UNISSS STHSTHING UXEXPECTED HAPPEES.
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¥ay 17, 1948

T0: Distribution
EROM: L. H. Hempslmann eand K. R. Jette
SUBJECT: Recent Accidant in Operation Sandstons

SYMBOL:  LAB-DIR

Your Los Alamos scientists,
o - “bave sustained radiatiom
injuries to thelr hands as a result of exposure to beta rays st

- Operation Sandstons.

The injuries consist of skin dsmage limited to the hands. The
general ccndition of all men is excellent. Thare ars no bleod
changes or other indicaticns that they received a serious emount

of totel body gamms radiation. It should be pointed out that beta-
ray injuries are more superficisl and, in general, less serious
than gemme radiation injuries. All men ars under treatment at the
Los Alemos Hospital.

This information is for the use of Laboretory peraommi only.

/8/ Loule Hempelmann

Louis H. Hempelmann, M.D.
Health Divisicn

/s/ X. R. Jette

E. R. Jetts
Acting Director

Distribution;

Master Divieion mnd
Group Leader Liast
{Including Sandie)
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EXZTBIT K

(Account of interview by Joseph G. Hofrman at Los Alanos Bospital » 2:50 P.M.

uw17.19h8) Co :

Qs What time 2id you start to work on Friday, Muy 1151 Bero you sure of
the tims? :

A. It wes either 7 or 8 A.M.

Q. Just tell spproximately vhat happensd after epproximately 7 o'clock

: when you errived at the field.

A. The drcmes sterted coming In st elther 7 or 8 o'clock et intervals
of meybe five mim:tes. These dronse were texied to the end of the
rurwvay erd picked up by & truck, brought into a stull, We waited
scoa dlstance evey -- I don't knov how far 1t wves, at least 100 feet,
until s truck with a fork lift went in and got its fork into position
for the top filter units. Then M:l Bownen ran behind e wing and
‘Jiggered & lenyexd for the uppar unit, then the filter unit wus
locsaned. Tre truck becked up ebout £ifty fe=t from the plens, went
on an enzle diegonsl to the plers, sey ebout 25 feet, end stopped.

Q. Did Cozxzznder Vandergriff meks any measurenents?

A. Yes, gt lecst during or befcre the fork 1ift went toverd the plane
he made a messurement. He msade the measurement by running up towerd
the noss of the plane, it must have been the bottom filter unit, then
ran evay fron the planse.

Q. And that was a signal for youl

A. Be d1dn't give us any signal. (In regerd to radistion)

Was had put on rubber gloves and vhite cotton gloves before ws vent
near the plane. After the fork 1ift had stopped, and 1
trotted tovards ths 1ift.

Q. Did you put the gloves on before or after the plane was in sight?

A. I believe while it was in sight, I cen't remember.

Q. Where did you get the gloves?

A. Mol Bowman made them available to'us. We had protective clothing --
Bevy fatigues and the gloves.

Q. ¥What did you do after you trotted up to the plans?}

A. Wo tried to get there at the same tims so that there would de no
lost time., We grabbed the filter unit from the fork 1lift of ths

PRIVACY ACT MATERIAL REMOVED - &?L% 2/17/85
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truck end set 4t dovn on ths ground as fast &s we could, we didn't

S ' care whather it bounced or not, jJust wanted to get away from there.,
v We trotted back from the plane adbout 100 yards, I am guessing at

the distance, then vaited there until ancther drons was toved into

the sams stall, There vsere two planss in each stall. Wa reponted

this procedura,
Q. Were tke drcmes token out of the stallt

" A. No, they left thex there. In order to do the eight, ve moved down
to another stall, ’

Q. Wheres 414 you walk?
A. I valked in fromt.
Q. Hov peny filter units 414 you henile?

A.- I 414 the first siz top filter wunits. and I 414 the first
four units togsthar., I 4id the nsxt two vith .

Q. What was the entire interval of time?

A. Thsy were supposed to operate on e five-minutes tima schedule, that
is the time the planes were {n ths stalls, and I believs they
adkered to 1it.

Q. Eo approximately thirty minutes transpired?

A, At least, prodably more -- it 4s very hard to say.

Q. In that intervel, 414 you changs your gloves?

A. 1 don't remember when I changed but I ramembsr thet I changed them

beccuse my hande woere starting to itch inaide. I thought at firat
it m=ight be dus to perspiration or extreme heasnt.

Q. Did you go far awvay to change?
A.” About 100 yards avay from the first drone. The gloves vwere in boxss.
Q. VWas any radiaticn meter around at that time?

A. There may have bsen, but it vasn’t being used. Bometime during this

cperation we found that ocur gloves were hot -- somebody bad a meter
nezarby end they found ocut ocur gloves were hot. I don't know vho had

it., 1 assumsd it wes Cammandsr Vandergriff.

2- PRIVACY ACT MATERIAL REMOVED
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(Hoffman: It should be noted that the lanyards for ths uppar filters

. on the first four drcnes were pulled by ~ the lmst four wvere pulled
' by . After the screens were ¢m the ground, _
anid clipped the wires that held the screens, togsthsr, which contained

the filter paper, opened them up, took a filter peper from tha front screen
and placed it on top of the back screen.) .“

Q. Eov meny filter papers did you personally hanrdlet?

A, I left after filter papers from the first seven units vere placeld in
~the coffin. The handling vas done by taking bold of the desd corner.
7 444 post of the stapling.

Q. Was this fi{lter papsr work dons cn the ground?

A. We pqustted, TYor stapling we did the same. The filter papsrs vers
long. Were stapled at four cornars on the short side. There vere
eight top filter units; each ocme had two socreens. There wers =ore
than sixteen pieces of filter paper because some had a backing. I
cen’'t remember exactly hov many there were, but it could be figured

out exactly.
Q. What happened after the filter papers vere stapled?

A. Ons of us took hold of the filter paper, usually on the short ends,
apd Just carried it end placed it in the coffin.

Q. The coffin was hov many fest avayl?

A. The coffin vas on a Jeep which was as close to ths filter units as
we could get it -- a few foot.

Q. After the filter paper was placed in the coffin, you got ready for
encther droms?

A. Ho., The drones vere ell in., We Jiggered all the filter paper off
until all drones ceme in, In the meantinme, bad Jiggered
the lenyards off the filter units, then ths filter screens wvere

# : sjected from the unit.

Q. Then the totel tims Interval in which the operation occurred m'
six timas the five minutes -- or thirty mimites for the errival of

the plenes?
; A. I would sey from. 7:00 to 8:30. In that interval I was vorking with
Ky gloves on.
Q. VWere you told of any hot intenesities that were nsar thes plans?

Bl e st s B e R S Rl s B RIS S Y 7o PO B i SRt g .
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PRIVACY ACT MATERIAL REMOVED Q¥ EXHIBIT K

A, Ko, Just my own observation. Commender Vandergriff mentioned that the
intensity was over 20 R. Ee only monitored the bottom filters.

Q. gire the rubber gloves fairly large? You estimated a 9% size on an
hand.

A. Yes, but the cotton gloves fitted quite snugly. WNs bad to vork them
on over the rubber gloves, cms could ses ths dark color of ths rubber
gloves through the cotton mesh. '

(Boffman: A very important feature hesre {s the black grimy meteriel which
edhered to ths gloves of the personnel vhen they lifted thsse filter units

from the fork. This black, non-povdery substance was hard to removs.
Apparently this meterisl vee on the {nner lining of the filter units,
This materiel was probably thes source of the high activity noted om the

gamme meter,)’
Q. V¥hen 444 you change your gloves?
A. I chenged them Just once, but I don't remcaber just vhen.

Q. Eow &{2 you take the gloves off?
A. The cotton gloves only coms over ths palm. The rubber cnes hzve a

fairly long wrist to0 thexm, Just grasped the wrist of the rubber
glove and pulled them inside out enl threw them to the ground.

Q. Did you have any other outer germents?

A. Just Army fetiguss, plus a pair of shoes.
Q. VWere your armms bare?

A. I don't think so.

Q. Were your hends or any other part of your body monitored after you
£inished?

A ). (3N

Q. Fo peapurement was made for any radiation before you showvered, to
go to ths planet

A. Bo.

Qs Vere any measurements mads om you at all after you got cn the planst
or arrived in the U.B.%

PRIVACY ACT MATERIAL REMOVED
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PRIVAGY ACT MATERIAL REMOVED Exhibit K

3

-

T A, The first measuremsnt was mads by Dr. Fempelmann and Borman Xnowlton
at Los Alamos Ecospital. They monitored cur hands and chest. Thsy
have the recoxd of vhat this wans - I believe it was Just background.
This was approximately midnight, Baturday, May 15, or ebout thirty-lix
hours after it heppened,

Q. V¥What adbout pocket msters? When vere you first glven onas, was it
chenged and did you knov enything about reading them?

A. Ve were given two dosimeters before we even got sny place nsar the
drons, vhile we were vaiting for ths drones to came in., One hed a
capacity of 200 milliroantgens and the othar, a blus dosimster, went
up to 10 R, After three top filter units were lifted dovn off ths
fork, I was told that the blue dosimater which went to 10 R. read
7 R., and Comrandsr Vindergriff replaced this with another 10 R.
dosimeter. He mentioned that it may have been leaking. This one I
Xnov read 3{ B. I was glven another dosimeter. What this read I
don't know., Yhe use of the 200 milliroentgen dosirzeter was abandcned
beczuse they all went off scale., EHad thrse of these, The film bedge
vag placed in the sams place &8 the dosimster.

Q. You had no occesion to touch any plsace at any tixe other than the
filter units?

A. ©Eone, and only the top filter units.

PRIVACY ACT MATERIAL REMOVED
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(Acccunt of interview by Joseph G. Hoffma.n at Los Alamos Hospital,
3130 P.M., May 17, 1548)

Q. Could you tell mse ths story of what happensd, the tix#o interval, how
long you worked, stc.? _

A. I é&on't have &8 very clear concsption of the tims -- something from
7:30 unti{l 9. Ths dranes came in as fast as wa could take care of
them, As soon as we could get ane unit off there was another unit
put into the revetwent. This was on the top units. I handled four

- with . gpelled me for two., Then I handled ¢wo rore.

Thers ware eight of those. Then dropped out. I wvorked only
with top units at the begirming.

Q. This meant thet two of you would take hold of the unit from the fork,
lift 1t off, drop it on the ground, and leave it at & fast walk?

A, Yes.
Q. TYou were given dosimsters. Di4d you have speciel garments?

A. ¥We had protective clothing, an Army fatigus cutfit, en old pair of
shoes I had been wearing sbout, and gloves., The shoes I lsft out there.

Q. ¥ho gava you the gloves?

A, I hed on rubber gloves and white undertaker's gloves.
I think on the Yoke shot we used the cotton gloves. This time we
uged both the cctton and rubber gloves. I took the left rubber g:ove off
because 1t seemsd to be itching quite a bit. '

Q. Aftsr hov many units 444 this itching start?

Ae About cne. Very soon after we began working. After ths firset plans
vee taken care of.

Q. Did they f£it tight?
A, Very loosas.

Q. Could you ses the rubber through the cotton glove?l

A, Fo. I changed cotton gloves cnce, after ws had taken off the first unit,
They were dirty and black., It seemed that the monitor checking them
found they were hot, Otherwise I wouldn't have changed them Jjust because
of ths dirt. After we finished ¢taking off the top units, lLang left to
g0 back to quarters to shover and take a plans, In the:weantime . = .
had teken out ell the f{lter papers frou the bottam unitl.  Just B
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A

jiggered ths lanyards on each lid.e of. the un.it, both top n.nd lover.
Aloright helped him, '

Q. Did you have occasion to touch any plareat any tins?

A No. . A

Q. Vere you t0ld at any tims about the radietiocn intensity?

A. No, cother than that they were hot.

Q. Hov were you avare of that?t
The Commander mentioned that the first one to come in was pretty hot.
Thot's all hs sald. I hed no idea of the kind of meter he was using.
I don't think that was mentioned.

Q. How 414 you knov your gloves were hot?

A. It seems to mo that Vandergriff tested them.: Ha kept looking at our
@osimetera in ocur pockets.

Q. Did you have the same dosimeters?

A. The 10 R., yes; the 200 milliroentgen dosimeters were off scale,

By the time Stanley and I had taken off sll the top units we had ths
bottom unite. We bsgan olipping the wires, holding ths screens to-
gether, lebeled and stepled them end put them in lead coffins,

Q. Eow many filter papers do you think you handled$

A. 1 &on't remember exmctly. There vers sixteen front papers and I
probably handled all of them in sams way. Naybe some of than more
than some of the others.

Q. Can you do this in the wind?

A. There was scme wind. We had to be carsful to get them in the right
order because i1t msant quite a bit as far as the results were concerned.
That's Why we bandled thez by hand. We had to clip the two coppsr
¥ires; opan up the screen, pick up the paper, ssparate them if there
vere tvo; take the front unit out, put them together. By this time
Stanley had labeled and stapled them, Probebly the left band got
rore exposure in this opsretion bacause the right hand was using the
stapler. Two of us worked together, kneeling down.

Q. TYou knelt down right over the screen?

A. Off to one side.

PRIVACY ACT MATERIAL REMOVED
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Q. Did you have any special vay of handling the paper?

v A. It goes into the coffin fixt., After we had finieched all of them we

drove through ths revetments in & Jeep at about 10 miles an hour'to
check end make sure that we got all of them. ZThers are tvo planss in
each revetvent, ops bshind the other. Ws circled bmm two planes,

Q. Do you think thare was somo rediaticnl

A, VWonld pick up scms, yes,

Q. After the top and lover filter units vwere taken down, you put the
filters in the coffin. Than hov did you hendle your gloves? Any
gpecial procedurs for removel or disposal? '

A. Just threv them cn the ground. We were told it éidn‘tmhxmd:
difference. . ! R

Q. TYou finished about 9:00 o'clock?

A. About that. ‘

Q. VWere there any redistion i:eamn*emta epade on your persam? .

A. No, other than vhen I removed my gloves. A momitor sald they wvers hot.
Q. Any rediaticn measurements mads efter you got back to the States?

A. Hot until Dr. Hempelmann end Ceptain Knovwlton measured us in tis
emergency rocoa at the Hospital (in Los Alamos).

Q. What tino was that?

A. We exrived roughly about 9:00 P.M., May 15th,

Q. Yhy 414 you come to the Hogpitell _

A. As soon as ] walked up the steps they asked me if my handg were red.
I 8aid yes. They suggested I go and have a blood coumt in Q Building.

lang was there, so was Captain Xnovlton, end thsy had called Dr.
Hezpelmann,

Q. If 1t had not been called to your attention, would you havs noticed 1t?

A. I kmsvw they were red. I thought at first it might bs from the rubber
gloves, in a hot, moist climata. ZThan bsgan to wander a little bit
about it. It seemed to vary in ths _in‘t.cnaity of tha itching.

Q. Was eny radiation found on your perscn herel
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A.

Q.
A,

Q.
A.
Q.
A.

Qo

A.

Q.
A.

Q.

A.

Q.
A.

Yes. They have a record of it.,

Didn't they bave a monitoring system at Eniwvetok?

They had redioclogical safety pscple, but we took off in such a hurry
there wasn't much tima to check ua. We washed and ghovered in our

o¥n quarters. We lived at the Vet's qu.a.rtera. I took & good shower
there becaunalfiguradlmhat '

Did you pull any lenyurds?
Xo,
Did you have any idea of the kind of discharge you vere getting?

Yes. I meked him once vhen he locked at 1t .and ho s2id I had sbout
T R.

Was theres any discussion at sany time sbout ths use of rubber amd cotton

~gloves for this kin4 of work?

Eot that I Xnow of. The monitor didn't give us eny g.oves at all,
¥el Bowman hsd brought these from the ship the day defore. Bed
pla.m:ad to use then,

Wes thers any 4discussion of using tongs?

Tongs vere present. I vouldn't have beean happy about using tongs.
I vzs too interested in getting samples in the correct aorder,

You hed that cne pair of gloves on your right hend?
Ths same rubber gloves but I 444 chenge ootton glovses.

On ths left hand you had taken thes rubber glovs off completely and
Just wors cotton?! And vhen you shanged gloves you changsd both
cotton gloves? _

Yas.
Eov wids was tha revetmenty

About 100 feet. (Drev disgram of revetments, etc.) The discharge om
the coffin about six feet away would ds tolerzance at the time it went
into the plans. We stayed six feet sway during the entire trip. I
handled the coffin anly twice; cnce putting it into ths plans. Picked
up pne side of it, raised it perheps six inches and put it down again.
¥o one seemed anxious to get it out of ths plane, so0 I asked a security
man to help me tranafer it. That's all the hand.ling I 414,
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(Accomt of interviev by Joseph G. Hoffman at Los Alemos Bbspital , 3115 P.N.
May 17, 1948) .

Q. Do you think tho.MJuw %o your hend 1s due to radiationt

Ae I don't kxnow, I've never had sores like this before fram the work
I've dons. Y've lifted a lot of lesd and think the lead mey have
brought 1t on. It's 2 desp bruise -- it started out by roddening
and then blossomed out.

Q. Omn w.hat dey did you wvork in the Pacific, and how long was it efter
the shot?

A. It ves one and one-half hours after the shot.
Q. Did you veer rubber gloves? ‘

A. Ho, only green cotton gloves luppliod by & group ocut there, a radias-
tion eafety group, I guess., - There was & supply of them.

Q. How zany drones did you hslp with?t

As I took the top filters off of seven,

Q. You vere not associated with touching the lowver filters or any other
. part of the plans? .

for Sy R0 FRA Rl ,‘\; R R L A P I D i i 30

A. I took the lower filter peper cut after they were removed.
Q. Eow do you teke hold of the filter unit?
A. With both hands with a fore and aft 1ift, two pecple working, cne

on each sides, It's light, about twenty-five or thirty pounds, and
is easy to lirt.

Q. TYou waited for the drons to come in and the truck goes up and gets

B N B T A R S I S it T

the unit on the fork?! Who pulled the lanyards?
A. a8 far as I xnov.
Q. Did you notice if there was a lot of gum on the glovest
A. I couldn't tell. Ths gloves were & dark green. We pulled ths filters
off, set them down and xoved eway. Anything like that wouldn't show
on the dark green. :
4
i Q. VWhet was the time interval from the time you worked on the first drons
until the time the last drone was cocmpleted, 80 far as the removal
9 of the top filters was concernsd?l
g
g

: /7 /85
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Q.

N . 'y v ’
About eighty minutes, counting the entire operatiom. I 414 not work
all this tims, I had the same gloves on from the first unit to the
last, The planss were a good ten minutes apart. 'Ihey seened to take

8 long tlma to came down.
Did nnyona uu you there vas a lot of radiatiom, gamn or other? .

¥o one said any amount ~- they nerely said it wvas "hot". Our job vas
to get the filter units out,

Did ycm'sea eny meter warking? And i{f so, vho was carrying it?

There was one mpter being carried around, but I don't Xnow who vas
carrying it. I don't Xnov any of the persconnsl,

Were you given pocket dosimeters?

We started out with a 200 milliroentgen dosimeter. We walked near ths
firet plene and they assumed that the first two hed discharged, so _
they give us & 10 R. I don't Xnovw what happensd to them. They didn't
wvent us to handle them, I 4idn't locok at mine. We ghould heve had & 10 ©
20 R. dosimeter for that ocperstion, The meter vas completely discharged.

I 414 have e film badgse.
Eow 414 you estimate the radistion i{f you had no mater?

They di1d go up to the planes and say they were hot. They yelled out s
reading to somesone at the tail of the plzna, I 4idn't pay much attention

to thﬂ-to
Who read your meters?

A group of Army nen -- they took them out of our pocksts and read thenm,
They replaced twvo 200 milliroentgen meters; they vere either discherging

or actually received thet much.
Did you have a film badge on?
Yeos.

How 414 you tske that off}

The £1lm badge was the metal type inserted into the pocket of tha shirt.
I took off xy glove, then gave the monitor ths Tilm bedgs.

Were any redistion measurements made on your pe:rxon at mny time that
you knovw of?

PRIVACY ACT MATERIAL REMOVED
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A,

Q.
A.
Q.
A.
Q.

A.
Q.
Ao

Q.

A.

Ao

Q.
A

Q.
A.

Q.

A,

No. HNot du.ring the operaticn. When we finished, ve removed our
clothses, I had my hands monitored, took a shover and went homs. Hands
measured in tha range of 10 milliroantgen, vhich is about background

at that place.

How long efter the shotl

7330 first; 8140,

Hov long efter thet did the plane ccane in?

The plans laft ths field at 10:25_. Weitod on thes field about an hour,

After 7bu put the filters on ths grounld, who pulled the lanyards to
releass the filters?

Did you perteks in any woy in tho hendling of the screens and the filters?

Tes. I would say in the renge of 20 filters in the lead coffins, vhich
meant thai scasbody snzpped the wires, I removed the filter pejers, Just
a few feet,

Eow d1d you handle it
I bhandled it with gloved hands, probedbly took sbout 10 seconds.,
Did you make any effort to handle the desd edge?l

I think I afd. It's difficult to say. There was about cns-fourth
inoh facing to hold.

Did you bandle ths entire fi{lter in any way?! D14 you roll {t?

)hqhanpmeduwhmdwerorxmderitmPushingitduannthe
center. I may have puched it with my left hand.

Does the wind enter into this at 119

It was very windy. Tho paper viggled.

Tosre wore eight filter units in all. In each filter unit there wore
two sets of screens, making epproxizately 16 filter papers that had
to be put 4in ths coffin. Did you handle all of the 161

I did handle all 16,

PRIVACY ACT MATERIAL REMOVED
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Q. Did you | handle any of the filter papers from the lower units?

A'. Iu, aiﬂwr four or six; all of the uppsrs, st least four of ths lovorl. s
Q. Vere 7our glml tight-fitting? |

A. loose, Thsy vere ﬁig.

Q. VWere thsy looss mesh?

A. They vere fairly haavy, were soft cottcm, felt falrly thick.

Q. Di4 you have any instructions at all as to what kind of gloves to wear? .

A, I just took ths onss that vers given to me,
Q. VWas there any discussion cn the uss of rubber gloves or tomgs?

A. I don't remsxber anything adbout rubber gloves. Tongs wers lug,gastcd..
Ivauldoertainlyuotongsitlhadittodomragun

Q. Didycud.oanynfthe stapliagf
A. One. I held ons while it wes stszpled, po mare.,

Q. Did you pull any lenyards st any timse?

A. ~ Hons.

Q. Y¥han you took the gloves off, was thsre any particular procedure
inveolved in removing or disposing of them?

A, I think I put them in the jeep, Just threv them in the back -- can't
say for sure. I've been trying t0 remember. I stripped them both
off and threv ther off somsvhere with ny clothes wvhen I stripped for
a shover, We discardsd all of cur clotkhing in e heap.

- e

(. \ explained ¢hat since he returned he has been doing a lot of
1irting of lead bricks in the range of 100 (1) about 30 pounds eash, using
both hends but using the left mostly to steady the weight since ths right
hand is stronger. Es returned to Los Alemos adbout May 1, Baturday. Es
wvorked Sunday and Monday end part of Tussday. About a veek after his retumm
from the Pacific he noticed a slight tendernsss and reported it three days
lster when it bsgan to swvell somevhat under ths skin,)

BRIVACY ACT MATERIAL REMOVED
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(Aocmmt of Interviev by Joseph G. Eoffman, May 21, 19#8, at 11:30 A.N.)

B ~_ worked cn tha first four plenes that cams in
around 7:00 A.M. I got thsre about 7:130 A.M. W¥We had put the lead pigs
on the bagk of the Jesp eand went out and watchsd the shot for avhile.
There ves gensral redfetion eround from the dromes vhich were parked on
the sirstrip. The meter read about 500 mr per hour at ons spot vhere I
vas standing., I vent over and started working sbout & half hour before
the planss lended and was around the yln.nes until ebout G:00 A.M. I'm
not quite sure vhen ve nniuhcd.

We bed om green Keavy fatiguo clothes, vhich we had put on
vhen we got up that morning around 2:00 A.M. I had on e pair of rubdber
surgical gloves and a pair of thin white cotton gloves just before I
started working on the plenes. They vere fairly ldose end you could

" see ths dark rubber through the thin cotton msash, PEefors that time I
vas pretty well avay fran enything. I had gone up fairly close to watch
ths planes, not cloger than 50 feet before 7:30 A.M., We had put om
pockst maters when the planes started landing around 7:00, and the
monitor gan me cns £ilm badge and a dosimster,

p\dledallthelmardlthatholdtho
filter units. I helped teke off the top filter units from the fork
1ift for ths lest four planes that cams in. - had teken
off the first four; wvorked with me on the next two, and
vorked with ms on the last twvo, I vas standing around watching vhile the
first four plenes came in, There was the usual dust flying around, I
noticed a black gummy gubstance vhich rubbed off ths filter units onto
ths gloves. Thsre were no measurexments made on this substence, dut I
imagined that it was hot. They had wvashed down the planes with a de-
greasing solutian of kerceens, and this mey have caused ths gummy substancs.

As fer es I knov, thsre were no radietion mesasuremsnts mods
arouni the filter papers. I made a measurement with a gamma ray survsy
meter (a Model 100 we had brought with us froz Los Alemos) which had
bsen used for all the shots, but I don't fesl that it wvas contamineted.

It covers a range from sbout 100 mr to 1 r. Vandergriff was the momitor.
He vould wvalk up to ths plane after it bhad landed vhile they vere going

up to teke off the filter units and tske measurements off the tail of ths
Plane as it stopped, Ee was not arcund while we wers taking out the
£11ter papers, but appeared vhen wve were almost through. The pocket mster
that I hed recorded ths intensity during ths sntire operation. It vas a
10 r. dosimeter, Vandergrift took it from me togethar with the f£ilx badgs.
It read sbout 8% r. but I thought 1tmlaa.king It reed 1 r. before I
svar got close to the planes. S

i
A

i
A

S

R s A i)

The lower filters wasre left on the plenea,
went ercund Jerking out the sidss, leaving them on ths ground near the nose
and and I went around \rith a Jeep. I hzmdled about all of ths

WS]FICATION CANCELLED

BY AUTHORITY OF DOE/oC

Okt Sorn /56 /53 20

R s A R R 1

Exhibit K

.’.nb'rnlhr\n




s R A e T G — A

COPIED/DOE
LARL R -

'PRIVAGY ACT MATERIAL REMOVED

-

filter papers, arcund 20, becauss scms of them had double .thicknessas.

I wrote the mmber of the plans down on a sheet of paper for identificatiom -

vhile ~ \ knslt down by the filter unit, mnipped opan tha
wires holding the two screens togsther, opensd it up and picked up the
filter papers. If they vere single, ocns of us put the two papers face to
face, put the identification sheet on top and stapled the vhole thing :
together, I had the stapler, held it vith my right band, grasping ths

sids of ths f{lter paper vith my left hand. It vas ons of the small desk,

push-type staplers about four inchss long. I 444 this dovn on one kmeo,

as close to0 the filter papers as ves, for instance, After

l=ft, vould open out the filter sides and be putting them together
wvhile I was vriting down the identification numder, I picked them up and
put them into the lezd coffin cn the jJoop, Vhich was about 3 - b fest awvay.
After we put the filter papers in the coffin, -made some msasursmants
cn the coffins efter they vere closed wp. (7This reading could probably be
gotten from ) They were teken through the stesl plete at the
bottcm end through the lead at ths top. He sald he was going to do it

We got in the Jjeep arcund 9100, hed left to
shover and change clothes, Just as and I finishod we got in the
Jeep end mst them after going arcund ths mile; changed Jeeps with them
and they took the Jeep vith the gamples and went back to the airstrip.

Ws vent on to our quarters. I took off the olothes I had, washed my hands
pretty wall, took & shower., Then ve vent back to the eirstrip.

Ve weran't closs to the planes vhich wsre cn the opposite sids and sozs
distance from the operaticns. The Rad-B:fety psople bad Victoreen msters
vhich were quite sensitive, We stopped by their group end I got myself
poms clean clothes but I 44dn't have them gheck my hands, Maasurenents
vere made by Victoresn matars at the Los Almamos Hospital whan we got back,
They sald my bhands vere giving off 1 mr at ccntact, shoes gave off sbout
1l ar. (I was voaring the sams shoes I had on during ths oparsticm.)

In the previous ahot, they had some difficulty with identifica-
tion znd they didn't want them stepled together. I thought it wes best
to handle ths papers vith cur hands to do the Jjob guickly snd accurstely,
Tongs vere thers, but the pspers wsre hard to handle and I assumed it
would be better to use the hands and get less body radiaticm. It might
have been better if we had taksn ths filter sides entirely away from ths

Plane, _ A

I know that oa preovious shots ths gloves had gotten pretty hot.
They had monitored thex but I 4ocn't remexmdber any figures.
had thrown their gloves avay after thay got through with four planes, I
vorked with mins during four planes, and toock them off immsdintely after
finisking, because I knev thsy wvere hot, as vell as being sticky and hot

internally.
PRIVACY ACT MATERIAL REMOVED
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¥ay 24, 1948
70 L. H. Kempelma.nn, E-Division .
' EROMs 3. 0. Boffamn o
SUBJECT; DOSAGE ESTIMATES ON RANDSTONE PXRSONKEL BASED O IBTRKVIEWS WITH

1. Rod Bpence supplied the following dsta on the hottest filter papers
measured at 10:05 p.m., Bsturday, ¥ay 15, 1948, This is 36 hours after
zero t;unﬁz . '
Paper #1 6 60" (153 om), 1k )’nI{/hr; or k50 mR/hr @ 2 hrs
Paper §2 6 40" (108 cxm), »18 v=R/hr; or 600 xR/hr @ 2 hrs
The papers ere sbout 10" x 18". The intensity at 36 hrs is based on a 1.2
pover decay of 7 intensity with tims. It 13 sssumed that ws have a point
source effect. Ths above wurou'mfcr'nd :tci 1 'on distance become:
Paper 1 1.0 x 107 eR/hr 6 1 cm € 2 hrs
Paper fo 7x106:.n/hrelcaezm--

2. Yirst we ahall estimate the ordar of magnitude of beta curies on the
filter n.hoeu. Froo mumantn on vater boiltr utinticm of XaCl for
5?* ve fount | |

betas; B x 10% P oyu/mga NaCl

geozmss;  0.72 ¥ mR/hr/agn ¥all @ 1 ca dist
The relaticn betveen B and ¥ activity is then 8 x m"/o.'ra or 1.1 x 100 p
cpn/sfER/ar for Ha 21‘. Yilter paper §2 above than h=d at 2 hrs timse;

Tx 106 x1l.l x 105 =7.Tx 1011 opm per shest, total
10

- 1 3 x 107" cps per shset,

COPIED/DQE 10
LANLRV 1.3 x 100 /3-7 x 10
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To: L.H. Eempelman, E-Div., 5/24/48, Bubj: "Domage Estimates on Sandstons
Personnel :Buod on Intervievs with

3

An nltemto utinmto is :udn as tollovu auu:u b M gammas trom the
ﬁnion produot-. Then 2x 109 rqumta per R is the converaion constant
rrmn quanta to roentgens. Auum at 2 hrs 3 B per f'cmittod. Tha uoond
filter paper then gives 2 x 109x Tx 1(.‘)3 s 1.k x 1013)’/1:: or 1. h x

10 /3600-3.9:109 ¥y [eeo. And nt 3p/ & we pt3x3.9x.109=1.lx,
lolop/ucAper .lhaet total. Thia m@t 13 of the same oﬂar of ﬁgﬁituﬂo
as the utima.ts givan n.bmro and agree- vit.h it olosely. Y?a oomimled lthnt.

the filter pepers at 2 hrl tims a.rtur zero had; nctivitiu totd vhish

were of ths order of 1/2 cur:lc or lau.

3. ¥Ws now compute the raequired bete uc and tims rejuired per cme to give a'

dose of 500 rep at & depth of 2 to 3 mn. The experimental data shovw that

independently of beta energy (0.5 to 3 Mzv) the depth dose at depths are as

2 - 3 ma depth, 2.1k x 107 rep/sec/L pcpfen? (32}
3 - & xm depth, T. x 10"'5 rep/sec/l )mp/one (P32)
In order to get 500 rep to ths 2 - 3 »m depth we reguirs then,
500/2.16 x 10 = 2.3 x 10° Puo-secs/ca?
It 1s xnown that the peraonnek wors their glovea for 90 minutes or
S400 secs. This means that the density of beta activity would be
2.3 x 20%/5400 « k25 po/ex?
If ve round this figure ocut to 500 )).c:/om2 and auu.u;a an activity of
0.5 curies on a filtar sheet then 0.1% of the ectivity on a shest is nseded

to get from the filter to 1 tm2 of glove to produce the dose required above.,

PRIVACY ACT MATERIAL REMOVED
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To: L.H. Hempalmann, H-Div., 5/24/48, Bubjs "Dosage Estimates on Bandstone
Personnel Besed on Interviews with ~ '

. . ‘
"% Nov we cainp;rtp"'thg source strangth of the érinm greasy or soct-like
substance vhich the men got fram iifting the filter units. It vas visible
as black gunk an the white cotton gloves, Aiuo, & monitor haf varnsd
"~ that their gloves were hot., There are not specific data
J on this gamma measurement of the hotnses of the gloves, >Supposo however
thsft a gemma yeading of 0.5 nR/hr vere found at 1 mater distance. This is
a low reading compared to the 20R por hour menticned by _ es having
been measured by Van der Oriff at 25 feet from the nose of a plans. The
reading of 0.5 mR/hr at 1 meter becomes 5 x 10'& rR/hr € 1 ox assuming a

point source. From section 2 sbove we have 1.1 x 10° B cpn/)’mﬂ/hr vhich

leads to:
o 1.1 x10° x5 x 10° 5 5.5 x 10° B o
= 8.k x 106 B cps total activity on glove
or * 220 B pc total glove activity
The vyalus of 220 B pc on the glove falls within the order of magnitude of
beta activity required on the gloves in order that a beta dose of 500 rep
at the 2 - 3 mm depth b§ deliversid. It also is & very mmall) fraction of

the total mctivity gathsred on the f£ilter papers.

%. Which source of radi;ticn, namely: handling the fi{lter papers or smear-
ing the black gunk on gloves, is the major contributor is a matter of con-

? Jecture. For instance, Btanley helpsd 1lift down b filter boxes, then removed
his gloves end ba.z-e«ha.nde;l helped prepare sbout 20 filter papers for shipment.
On the other hand, Lang 1ifted 6 filter boxes and helped staple papers keep-

ing his gloves on a.ll the vhile except for a changs of glovas after lifting
COPIEDIDQ.E‘ . o
LANL RG> - _ ' PRIVACY ACT MATERIAL REMOVED
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To: L, H. Hempelmann, E-Div., 5/24/48, Subj: "Dosage EBstimates on Send-
ltone Pers Based on Interviews with

dovn 3 filter boxes. It is probable that radiation dosage came from both

wﬁfou but in videly vu'yina'd.ogrou from ons individual £6 nﬁ.bthor.
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May 24, 1548
TO: Louie H. Rempelmarm, H-Division
FROM; Joseph G. Hoffman . J
SUBJECT: !’O‘I'ES ox m BANDSTORE PERSONNEL EECEIVIM BETA RADIATION

_ On May 16 and 17 I intervieved Msssrs.
and i As a yesult of these interviews I hays axrived at the
folloving posaible conclusions as to the pature of the radiaticn burns
nuppondly cutainad by these perscnmnel; .

There ars two mein possidle -orurcu of radiation which gould
have affected the hands of these personnel, First, and most important,
is that from the gunk which vas cn the filter unite end vhich got on to
ths gloves of the personnel when they lifted ths filter units off the fork
of ths carrier truck. - vere very conscious of this gunk
beceuse it was dark, grimy and smeary. It shoved up very wvell on their
vhite cotton gloves. They vere informed by a monitor that it was hot as
measured by gaxma radfation. The other possidle source of radiation 1is
that of proximity to ths filter papers which they removed from the filter
units. Proximity to the filter papers does not present a strong source of
radiation vhich would bombard skin surfeces consistently, It therefore
seems that this socond possibility is not the major scurce of radiation
involved unless active materiesl transferred from the filter to the glove.
The first possibility accounts for ssveral things, perhaps the most im-
portant of vhich is thes fact that the left hands of these paople shov the
most redietion effects. 8ince these are right-handed pecple, {t is
Pprobable that the gunk was rudbdbad off, due to sctive use of the right
hand, vhile that which staysd cn the left hend wves adle to afford a
sustained source of radimtion. These people did not at any time touch
any other part of the planss, and thereby pick up radicactive material
on thelr gloves. for instance, points ocut that after working
on the first drone that gems in, he found it necessary to remove his left
glove, that is, ths cotton and rubber glove togethar, after wvhich he put
on only a cotton glove, He rexcved tha first set of gloves bacause of a
strong itching sensation, also descridbed a similar phenomenon.
After vorking with three of the drones, ha changsd both sets of his gloves
and replaced them sgain with ths combination of rubber end sotton gloves.

" .

oo ne -
WERELTE O

Y ST

Concerning the case of SBattizahn, hs reports that he wore green

cotton gloves, which must have been thicker and more clogsely knit than

. the white cotton gloves wvorn by the other three individusmls. He 4414 not
report seeing any kind of gunk on his gloves after lifting ths upper
filters dowvn to the ground. This may be because he couldlnot sse ths

3 gunk against the green background of the gloves, or elss thare was nons
available, Both . cleimed that they desired to change
thelir gloves after they sav the mess of black gunk on thsir gloves. But
they changed thsir gloves primarily because of the itching end beceause

COPIED/ P : )9, ") o
e PRIVACY ACT MATERIAL REMOVED wa/?/ 2/17/

SSIFICATION CANCELLED

BY AUTHORITY 8F DoE/oC qr
e // /lj, P A/)//m 2

Exhibit N

aaaaaaa



g
:
b
hd
i
-

S T

et R

I

PRIVACY ACT MATERIAL REMOVED

COPIED/DOE

fo: Louis H. Eempelmann, E. Div., May 2k, 1648, Bubj: “Hotes cn the
Bandstone Perscmnnel Receiving Beta Badiatiem™ (Cont'a) .

the monitor Informed them they vere hot. 2aid he knev from &

previous mhot that the gloves of personnel becams hot.

Presence of gunk on the gloves of these personnel accounts far
the fact that the burns seemed to be on the imner surfaces of the fingers
tovard the palm of the hand. Ome has difficulty in seeing hov such a dose
could be delivered by ths bandling of the filter papers. A4All four indivi-
dusls named above menticned sesing tongs for hendling the filter peper;
they also mentioned the fact that they handled the filter papers rather
indiscriminately although they were aware that there was a quarter inch
dead space on the periphery of eech of these filter pepers. The filter
papers are sbout 10 x 18 inches. Although they handled these filter papers
rather indiscriminately, 1t is hard to see hov a sustained beta dosage to
the skin surface counld dbe given beceuse the radicactive material on the
paper probadbly was not in izmediate cantact with the body surfaces for any
sustzined length of ¢ime. And if eny activity had come off the paper it
would have caused burns cn the ends of the index fingsrs and thumbs.

In their accounts of their work pointed out, for insteance,
that they kneeled down to pick up the two pleces of filter paper from each
filter unit and stapled them togethsr. Ons person held the tvo papers at
the short ends with both his hands while the other person used the ordinary
kind of stapler to pin them together. It is, therefore, probable that the
faces of these people wers on the order of half a mster from the hot filter
paper surfece. The filter paper as a spurce of radiation for the hands is
to bs contrasted with the gunk which obvicusly stuck to the cotton gloves
and remained fairly close to the skin surface at all timas.

A final word concerning the pomiticn of this gunk on the filter
unite: Apparently 4t was located on ths inner wall of the filter unit,
80 that when the men tock hold of the units to 2i{ft ther through ths
ground the gunk stuck to the inner surface of the glove. XNo one rmentionsd
seeing this black gunk on the wvhite filters. Lang expressed the opinion
that 1t was not wat or oily but rather was sooty.

story is of interest in that he helped take

down four of the upper filter units having on rubber and cotton gloves.
He then removed the gloves eand proceeded to assist in preparing ebout
tventy filter sheets with his bare hends. He expressed the idea that
his exposure would bs lower if he could work quickly (bars-handed).
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NOORAKDDM July 23, 1548
TO: | A. E, Dyﬁ.ro, Business Managsr
YROM: E. 0. ¥hipple, N.D., E-Division . o

SUBJECT; ©  BUPPLEMENTARY RADIATION ACCIDENT REPORT
REFEFFNCE: LAB: K

This report 1s t0 supplerent the inter-office memaranfum sent to yaur'
office by Dr. L. E. Eempslmamn dated June 7, 1548 in regard ¢o ths

four University of Celifornia employees,
' » ¥ho received rediaticn in-
Juries s & result of exposure to redicactive samples.

Ths clinical courses of these four individuals have Justified our
initial conclusions that the vhole body exposurss were small snough to
discount poesible fatal consequences of the injuries. However, it has
become evident in the past four weeks that the injuries sustained by
ths hznds of thres of thes men \ )} are more
serious than originelly anticipated, In spite of thes fast that the
injuries were primarily the result of the beta sctivity of the samples,
there was sufficient psnetration into the dsrmal and vascular lsayers
of the skin of ths hands to czuse fairly deep injury to thsse layers
on some parts of the hands and fingsrs., It is quite poseible that
skin grafting to the hande may be nscessary in the sesss of Stanley

&ndh—ng-

The changes in ths blood of mll four individuals vere goxmpatidle with
ordinary thermal burna consisting of an increass in the total white
blocd count, increased sedimentation rate, and several other abnormal-
ties. There hes been no hamatological svidence of whole body rzdiatien

injury.

The following is a short progrsss report on sach of the four injured
pan: :

‘s This men's left hand, vhich was injured, nov ap-
peare to be perfectly normel., There was a psriod of about tvo weeks
after discharge from ths hospital during wvhich the hand was elightly
tendsr and more sensitive to hsat mnd cold. This hes subsequsntly
disappeared and nov no abnormalties can bes found. Ths right hand has
never shown eany evidence of radistion injury.

vas discharged from ths hospital May 28, 1948. It is
advised that he receive no exposure to radiation until further potics.
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A. E.",'Dyhre, Business Manager July 23 1948

H. 0. ¥Whipple, N.D., E-Division
BUPPLEMENTARY RADIATION ACCIDERT REPORT - page 2
‘ ' There was a continuation of the farmation of blisters
on both the right and left hands with the left hand being the more
severe up to sbout the Tth of June, In viev of the drainage from the
blisters and ths fact that healing was beginning, the bands were surgi-
cally debrided on June 23rd and wrapped in burn dressings. ¥ev dress-
ings vere applied on the 6th of July and et this time healing was con-
tinning. YThe dressings vere changed egain on July 20th. The right
band at that time had hesled except for the index and middle fingers,
vhich still ghov unhealed areas. The left hand shows {wo ulcerated
areasvhichdomtuppeartobehulingmdwrequim skin grafting
in the future..

: ¥This xan's burne began to sudbside during the second
veek in June and were eurgiczlly debrided and dressed at the same time
28 Lang's. ©On July 20th the right hand showved & camplete covering of
nsv ekin, The left hand was covered with a very thin and sensitive

layer of skin except for severzl very snall areas vhich are still um-

healed.

‘It 1e probable that there will ba'complate epithelization of both hands
but thet the akinofthelafthandvillbepemanentlythjnmdatmph-
ic.

: Yhe right hand of this patient has never shown any
evidence of injury. The left hand begen to improve about the 13th of
Juno afier blisters had formed over the palmar surface of all four
fingers, the thumb ard about cne-third of the pelm. The burns vere
surgically debrided and dresssd at the sams time as Lang's and Ba-
lagne's. On July 20th the index and middle finger still showed ulcer-
ated areas znd it is felt that akin grafts may be necessary on the

index finger.
B (originsl signed by Earry 0. Whipple)
Earry O. ¥hippls, M.D.
: Health Divisiom
cc: Dyhre
Clark
M=41ical Records
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- - L . DATE . June 7, 1548
™0 A' ) Dyhro, Businsss Manager

ROM: Louil E, Eempelmam, M.D., E-Division
SUBJECT:  Eadiation Acoident Report
Refersnce; LAB:E | '

Jour University of Cu.lifornia exployees, )
‘ T T T T T, sustained radiation injuries te
their hends as 2 result of exposure to radistion emitted by redlo-astive
samples. It 1s believed thet the injuries are dus almost entirsly to beta
rays vhich makes their prognosis much more favorable than if ths injuries
had been dus to gamma rays. The gamma ray exposure £0 their bodies was not -
excessive as indicated by film badges and pocket chambers vorn at the. time .

of the test. There have been no significant changes fn the bdlood counts or _
eny of thess men or other indications that they have sustained general bodi-
1y injury. It is probable that there will be good hsaling of the burned
areas in »11 cases, and that the eventual results will be comparable to
thoss produced by second or third degree thermel burns. There is slwvays
the poseibility, of course, that healing of ths skxin will not be complete
because of demage to the blood vessels supplying this area. If healing is .
incoxplete, surgical repair of the leaiona on the he.nd.s lrill be extremsly -
difficult ir not impossibls. . . .. o

The following is a short suwmary of the exposure of sach man and of the
clinical progrosl of their injury at this dates

His exposure occurred om April 30 by hendling u.mplel
of redicactive materiml., The totel body exposure during the operstiom 4id
not exceed 1.5 roentgens. The burn, vhich did not manifest itself for
about ten dsys, was limited to the thumb end the first three fingsrs of
the left hand. Thers was a gradual dsvelopment of rathsr large blisters
cn the first and second fingers vhich vere painful Auring the wveek of Nay
17 to May 21, bBut began to subside after the veskend of May 22, At the
present time thare {s marked thickening of the skin in the region of the
blisters, with the redness and discoloretiocn still evident in the injured
areas, has bean 4ischarged from the hospitel and has bean
alloved to go back to work in the technical area with spscific instructions
(1) to zvoid use of the left hand in any type of manual opsraticm, and (2)
to receive po further exposure to radiatiocn until furthsr notice from us.

CLLTEIAOSS NOTIVOTISYANT

There vere no significant changes in ths blood count, and the skin of the
right hand appsarsd psrfectly normal since ths exposure.

: This exposure ocourred on May 1k, gn the fdentical fashion
a8 in the case of +» It is believed that this exposure of the
hands to radiatiom vas considerably greater than that reported sbovs.

noted a tingling of his hands during the operaticn and svelling and scxe
redness began two hours efter exposure. At the time of his return to the
Los Alamos Project on May 15, 1948, both hands ware rather markedly swollen
and sozevhat red, Blisters appeared on the first and sescond fingers of the

PRIVAGY ACT MATERIAL REMOVED LL)\
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Memo £o A.E. Dyhre t‘rcm L. K. Bompelna.nn, 6/'7/14-8, suby: "Rediation Accidsnt
Report” (Cont'd)

Yeft hand on the third day folloving sxposure. B8ince then, there has been
extension of the blistering process to involve all fingers, the thumb and . .~
paxrt of the palm bf the left hand., The right hand is similarly involved,

vith redness in the same areass, but the blister formatiom haes not been quite
as extensive, particularly on the third and fourth fingers. During the past
several days thers sesms t0 be some {mprovement in the condition of ths hands
and it is dslieved that the healing process has begun.  lang's general body
exposure was recorded as 6.5 roentgans. Hs has shown some equivocal changel '

' i.nhia'bloodcountvhichwornaynotbodn.etora.d.iation.

< This txyomro ofthilmooourrodntthe pame time and in -
¢he sames mannar es that described for '« He also noted itching of - -
his hands during the opsration and ths swelling of both hands ssveral hours
folloving exposure. When seen on arrival at ¢hs project Muy 15, 1648, there
was soms svelling of both hands, although not Qquite as extensive as in the
cage of . . Xrythema was noted an ths third day wvith an incrsase in the
svelling. These signs improved somswhat during the secand week but during
ths third week there was increass in pain, particularly in the palm of the
hand vhere there was gredual formaticn of a rather dsep-ssated blister vhich
nov Involves the palm of the left hend, the thumdb, and all four fingers.
Although enormous blisters are still present on both hands, the reaction

of the gurrcunding tissues seems to bo subsicung a.nd Lt 1- bclievod that

healing proocess hes begun

total body exposure was reoordod. as 17 roentgem, according to
£1ilm badge data received from the Radiological Safety group at Eniwetok.
This exposure seams to be somevhat out of line with that received by the
boys vho 414 & similar Job, and may be high by as much es a factor of 2.
Eis blood count has shown equivocal nhangea vhich are not believed to be
due to rediation,

CYLISTHOHd ROLLVOILSHANI

The exposurs of osourred at the same time

and in the same vay as did that of At thes tims of his
arrival cn the project May 15, 1948, there was scme swaelling and redness
of the first and sscond fingers of the left hand. Thare vas a gradual
increase in the swelling of these fingers Auring the first week following
axposure and there wvas a gradual development of blisters. Ths blister
process nov involves only the first and second fingers, but there is a
rather marked erythema of ths third and fourth fingers and the thumd vhich
seems to be sudbsiding. injury does not seem to be as severe or
ap extensive as that sustained by '

The total body exposure was recorded as 4.5 roentgens of gamma rays. The
blood count shovs no changss, The right hand appears to be perfectly normal.

/s/ Llouis E. Eempelrmann
Louis E. Eempelmann, M. D.
LEH:;rmB Health Division

oc:zmedical records
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PRIVACY ACT MATERIAL REMOVED Pege 1
” | THIS © ‘“D”me L
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17 ADG 1948 — e e LEAE
' _ INTERROGATION OF LTCTR VANDRRGRIFT o L
’ - BY COMAANDER WINANT
‘Removal of Filter Bar::plea fron Drones - Test z.ebra : L

1t wvas necessary for t.hs ran accomplishing the niuica to run 1n, re-
lease the filter quickly a.nd. get out. The blus 10 r dosimeter was checksd

aftar each entry and as the operation prograssed, it gradually buflt up to

a total of 8 r in the cass of Balagna. Thi-readingvould.han glven
cause far alarm esxcept for ths fact that this particular dosimeter (inter-

mediate rangs) hes e consistent history of resding high by & factor of

sbout three. We do not rate this blue pencil dosimeter type very highly,

but for this pa.rt.icﬁlnr operation it was the only instrument availabvle

because the icn chamber cannot bs ree.ti "on the run.” On this occasion
‘the dosimeter read low,

Film badge exposures wers ss follows:

A R T e AR %W«%W?@Wkﬁ;w; I 5350 P B s R o

1.5r
7. r
‘ 38r
5.6 r
Methols used
| Dronss landed, Long checked tail and ok'd hook cn. Dronss toved to-
parking revetment. Vandergrift checked nose for top filter box removal.
Mason kept running record of dosimeter readings, logging end rechnrging
: 200 xr dosimzetsrs as naceﬁs&ry. Drones vere found to be excepticnally hot.
Trags 17 PRIVACY ACT MATERIAL REMOVED
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g2 perlmmel vere xept constantly informed as to the gensrel dntansities
‘of radiation end af ‘their doumber reading. Ielard survay ves commenced
tthinnlldaynndccnt!nuedthrouthplns3m S1ight £all out noted -‘:_-'_".-
on L day es shown on enclosed curves. Top ri.ltar boxes removed with lift
an truck. tripped &, Albright tripped ¥e Top filter bozes taken
from 11ft (tvo men reqﬁlrod for each). . removed as,x,. | r_aQ o
moved six and .  removed six. (This was accomplished by ahifting rela-
tive positions during this phase)., | " each pulled & of the
£11ter holders from the top filter boxes. Without removing lover riiter .
bo;el froz Arones pulled filter paper holders frcn
all lower filter boxes. (Th.ilmadepartunrrcmthamthodmedut!oko
and is considered to have been mors sfficient). o
Now, with al1 filter peper holders pulled clear of drones m filter
boxes, | removed 21l papers, took readings and placed
papers in leed containers. lang asaisted in this during ths removal of
six filter papers from lower boxss. Gloves and 18" tongs were providsd
for this operation though a .wlng wachine was ussd to mark each paper.
An accurate intensity reading of each paper was not taken by the RadSafe
peracnnsl, but a guick reading was made and the handling personnel sdvised
of the intensities invelved. At this point, during thes collection of 4

filtar papers, it wzs renlired that all personnel wers nsar tole.rame,

T S S S s ek e s e o S po—
BRI i Lot o e i i ol Ll D 2 sl s i N - oo
: " T

but no relief personnel wers aveilable, To stop this cperation vculd hnvc

GRS i

resulted in a gsrious dslay. The coperation was continusd to ccapletion
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EXEIBIT O

PRIVACY ACT MATERIAL REMOVED | (Page 3)

Interrogation of LtCdr Vundergrift by Cdr Winant (Cont'd)

"end the tvo eets of papers, in their lead containsrs, were loaded cm two

C-5%'s and, eccompanied by . . took off for the U.S. Film

badges of " were ssnt fmmedintely to ths
BATROKD by belicopter. |

The entire operaticn went sxoothly and except for the faulty handling
tochniqus, is believed t0 have been efficient. It is obvious now that
more remote handling of filters should heve been used. The success of ths

technique ¢n the previous tests gave a false valus of ths techniqus tor
Z dﬂyo ‘
Explanation

Because of the 4difficult conditions and extrems urgency of the work,
no written record was developed during this operatiom. The foregoing
contains the essentiel facts preeented to ms verbdally by Lt. Cdr. Vandergrift

et the earliest possible time aftsr the operatiom.

/s/ FRARK I, WINANT, JR.

FRANE 1. WINA®T, JR.
: Commander, U.B. Havy
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ETHIBIT P

lPage 1)

On the Aft’emoon_of Zebra test I received word that the drome
4 planss wers wnususally active and that meott.hanmvhomd
filters had recaived 17 r wits of radiation. I requested a conference

¢

on the USS BATROKD with Comzander Winant's staff and Lt. Commandasr
Vandergrift who was the Eead Monitor at Enivetok for this test.

Vendergrift informed me that the planes veres unusually active
and that he realized that the participants wers reaching their tolerances
before thair vork was completed. Hs stated that hs so informed Dr.

" who was in charge of ths gr-oup and thay dboth decided that ths
blood dosimetere which they‘%ra using vere leaking because this par-
ticular instrument hed dons 80 in ths past. Upon developing the film
badges it was found that - had received a total of 17 r units.

However, the other mesbers of the party had received much less:

1.5 r
- 38r
5.6 r
Tvwo days later ve received a wire from Dr. Louils Humpelmann at Los Alancs
informing us that . bad arrived back at Los
Alamos vith swollen hands, also that ~ from Yoks test was aleo
showving sams reactiom. I immediately sent for. Ogle

and Linenbergsr and other members of their groups - blood counts were

T L

PR AN A AT

made on the entire group and were normal, Thers was no svidence of any
lesicns on their hands, I questioned vho had participated in all
three tests &nd he inform=3d me that he had cbsarved tearing off

s e

the filter papers vith his gloved bands insteed of using the wire clipper"l

uéﬁo;ZANcZ/7/gJ2
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EXBIBIT P
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that were supplied for this purposs. EHe told me that hs tossed him &

pair of clippers and told hJ.n;to uss them, . '

I have i&entb returned from & trip to los Alamos vhere I made
[ 1 ccm,pléte 'ctud;v of the four msa rantionsd above. Mmed
me that he received his injuries while cli'ppiné 14sntification tags .
on tha filter papera.. His injuries included only his left hand. Ho
held a paper with his left bare hand and elipped the $dentifying
numbers with a clipping device which he held in his right hend. Eis

right hand showed no injury. This dexonstrates to ms that the injury
vas due to beta radiation and could have bsen avoided by using the

Instruments supplied.
These men have received sxcellent medical sare and are making

It 1s anticipated at this time that

very satisfactory recovery.
It is reccemanded that

recovery vill be complete in 211 four cases.

thoy be examinsd at least every six months for a period of years,
&nd that they should not be allowed to use their hands in contect

vith radimtion in the future.

/s/ JaMES P. COONEY

JAMES P, COOHNEY
Colonel, NC
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