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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, ths radiochemists removed
from the drone planes the filter papers containing radiocactive eamples
and packaged them for immediate shipment to the Los Alamos Laboratories.
All these operations were directed dy Mr. M. G. Bowman, and Exhibit A
contains a dstailed description of the procedures and practices involved.
Exhibit B shows photographic enlargezents of ssveral frames of a movie
sequence made during one of the operaticms.

It vas during the operation at Enivetok that four of the’
personnel involved received excessive radiclogical exposure. The -
working groups of radiochemists for each test are listed below, and
those showing no radiological injury are noted by "0", those with eame
injury by "#", and the more severe cases by "#%7";

I-Ray Test
M. G. Bovman 0
R. W. Albright 0
C. W. Stanley 0
B. W. Spence 0
T J. 8. Gilnmore 0
-
% Yoke Test -
o ATOMIC ENERG
E M. G. Bownan 0 RG 3“2(?7_8"1;:::‘0_\"
S R. W. Albright o “E‘ﬂ[‘i
< -C. W. Stanley 0 Lcm;o,____._i;_:v_!/{;a”
> J. E. Battizahn . s _&3____’:;&_,,_.
o B. Warren 0 Cutiee s e G/ R
O Foller y 2> A
(}3 Zebra Test W
ﬂ M. G. Bowman o ‘
foa) R. ¥. Albright o
, C. ¥W. 8S8tanley ..
E. J. Lang -
L

J. P. Balagna

Immediately after Test X, Spence and Gilmore returned from
Enivetock to Los Alemog with the samples; for Test Y, SBattizahn and Warren

‘returned; and for Test Z, Btanley, Lang and Balagna returned.
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The first indication of possible mrexposurei was noted by

Mr. Sattizahn, who reported to the Los Alamos laboratory EHealth Division
for examination (ses Exhibits C and D). As noted by Dr. L. Eempelxann
(Exhibit X), Mr. Battizahn recelived the least serious burns, and early
examinsation of Sattizahn's injuries led to an erronecus diagnosis as .
being due to e bruiss. Yhis unfortunately resulted in the forwvard area's
not being edvised, before ths Zaebra Test, of the excessive dosages '
poseible in the procedures used at Enivetok. A

Development of the film badges of tha }erianncl jovolved in

‘Zebra Test operations disclosed that Lang and Balagna received appreciable

COPIED/0OF

doses. The film badges wers developed at Eniwetok after ths men had
already departed for the States, but the information was passed cn to

the lahoratory by teletype (see Exhibit F¥).

The injuries received by lang end Balagna were sufficient so
that no question was involved in the diagnosis, snd altogsther lang,
Balagna, Btanley and Sattizahn were hospitalized on 16 May 19%8. A
public press release was mads 17 May (see Exhibit G). Also on 17 May,
Dr. J. G. Hoffman, a consultant, interviewved these men (see Exhibits K,
I, J and K), and on 24 Nay he submitted reports on dosage estimates and
generel observations (ses Exhibits L and N).

The injuries appeared to dbe due only to Beta radiation, and
no sickness was incurred, although the men will be kept in the bhospital
until a nev skin growth 18 mssured. Mr. Sattizshn wes released on 28
May and Mr. Stanley, Mr. lang and Mr. Balagna are still hospitalized
{(they are sllowed to leave the hospital for exercise periods, but return
for meals and eleeping). A masdical history of the casss to date 18 given

in Exhibit K.
II. CONCLUSIONS

1. Radiological:

From the medical report, the injuries received by the xmen

appear to be due cnly to Beta rediation, and from the estimatss made

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

the order of .5 curie or less; with this source strength a dose of 500

r e p at a depth of 2 to 3 ma could have besen produced in S0 minutes
(estirated time the men wore gloves), provided .1% of the Beta activity

on & sheet vas transferred to the glove. The gloves used in the opera-
tions were destroyed immediately after use and no measures of radiocactivity

were made upon them.

2. Mticmal:

Yor bandling the rilter sheets tangs vere provided, and it is
believed that had they been properly used, excess dosages would not have
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an avkvard and prolonged operatiom.

operation, and an sssistant should
that gloves are exchanged.
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- In eddition to maintaining a szfe d.itta.n& betvoen vorker and
source, it is clear that gloves should be provided in sufficient quantitiss.

Clean gloves should be exchanged for ussd cmes several times during an
be provided for each worker to ensure
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Enclosures:

Exhibit A - Kemo fr M. Bowman, §/10/48,
subj: "Rad Burns of J-2 Psra”
Exhibit B - Photographs
Exhibit C - Btatement - J. Sattizahn
Xxhibit D - Statement - R.W. Bpence
Bxhibit X - Ltr fr L. Bexpelmamn to
Dr. R. Stons, 6/28/48 :
Exhibit P - Teletypes : : :
Exhibit G - Memo LAB-DIR, 5/17/48, sudJ:
"Recent Accident in Operation Sandstons®

Txhibit X - Acct of Interview - E.J. lang

Exhibit I - Acct of Interview - J.P. Balagna

Xxhibit J - Acct of Interview - J.E. Battizaim

Xxhibit X - Acct of Interview - C. Stanley

Xxhibit L - Memo fr Boffman, 5/24/k8, subj:
"Posage Estimates on SBandstons Pers”

Exhibit M - Memo fr Hoffman, 5/24/h8, subj:
"Notes on Sandstone Pers Recsiving Beta Rad"”

Exhibit X - Memo fr Whipple, 7/23/48, sudbj:
"Supplemantary Radfation Acc Rpt™ & Mewo fr
Eempelmam, 6/7/48, sub): . “Ead Acc Rpt”
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Jobn C. Clarx

resulted. The use of tongs makes haniling the filter papars, in the fisld,
That the tongs which were available
may not have been consistently used indicates that considsrable practice
in their use before s test (for familiarization) and rigid emforcement of

their use during an opsration appear necessary. Or perhaps & more workable
substitute procedure can be invented for future operations. '
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Exhibit A

June 10, 1948

NEMORANDUM: | . LAB-J 545
T03 Darol rronan :
FROM: Melvin Bowman

SUBJECT: RADIATION BURKS OF J-2 PERSORKREL

Collection of filter paper from the drome planes at Inivstok involved
ths following operations: - o '

(1) Removal of the filter units from the drone planes, Each drome
carried two filter units; ons on the top of the fuselags just back of the
pllot's seat, and one an the bottom of the fusslage just under ths nose of
the plane, The units vere fastened to the planes by dowsl pins vhich could
be relezsed by pulling lanysrds attached to the pins. XKich lanyard ran

from its filter unit to a point just back of the wing, The handle of the

lenyard vas held at this point in a holder attached to the fuselage of the
Pplane.

A special 1ift errangement vas cerried by truck from plane to plens
to lift the top filter unit, When this epscial 1ift wvas in position, ons
radiochemist would epproach the plane, detach the lanyard handle from its
holder ani release the filter unit by pulling on the lanyard. The special
11t vould then carry the filter unit to a point sbout fifty feet from the
plane where two radiochemists transfsrred the filter unit (by hand) from

the special 1ift to the ground.

The bottom f£iltsr unit was alloved to fall to the ground when its
lanyard was pulled. It wes then dragged along the ground by the lanyard
to & point about fifty fest froa the plans,

(2) Removal of the paper holder from the filter unit. ZXach papsr
wvas held between tvo wire screens which were in turn attached to a section
of the side of the filter unit. Xeach sids section was fastened to the
filter unit by eleven pins which were in turn held in position by wires
running through holes in the pins. Thess wires were all attached on one
hanile so that one pull on the hendle released the entirs side secticm.
The detached paper holder was then carried avay from the main body of the
filter unit. Each filter unit coatained two filter peper holders so that
after cns holder was removel it was nscessary to turn the entire unit over
(by hand) {n order to remove the sscond.

(3) Removal of filter paper from paper holder. The filter papsr vas
removed from the papar holdera by cutting tvo wires vhich hsld ths two
screens together, picking up ths paper by tongs and carrying ths paper
40 ths lead ashipping containar,

Exhibit A ‘{‘B,ﬁfba/? 917/85
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Exhibit A
(Page 2)

Memo to D, Framan, 6/10/48, subjs "Rediation Burns of J-2 Personnel” (Cont'd)

-The X-Ruy Qperaticn. The X-ray operation was pesrformed by tvo radio-
chemipte Who were to sccompany the samples to Los Alamos, (R. W. Bpense and
James Gilmore) and by myself, C. W. Stanley and R. W. Albright. Xach of us
performed each part of the operation during the course of tba collsction.,
The lequence of events wves as followss

l. Drone plene landed and was pulled into matmant by Alr Forces
personnel,

2., Top filter unit removed. In this oporaticm the la.nya.rd vas yulled
by a radfochenmist and the special 1lift operated by Air Forces »
personnel, Radiochemists lifted the filter unit from the special

11t to tha ground.’

3. The top filter unit was disessembled by a redtochenist and the
filter paper holdera removed from the filter unit,

k., The filter paper vas removed from the pe.per bolders, the filter
paper vas held in the tongs while an ionization chamber reading

wag teken and then transferred tc ths lead contsainer.

5. All personnsl waited until the mxt plane had 1a.nd.ad and than .
repeated these operations.

After the last plane bhad landed and the papér rexoved fram the top unit
the bottom filter units vere ramoved from all of the planss and the filter

paper collected,

During ths course of these operations, dosimeters worn by each man
wsre read frejuently to establish vhich opsration gave the greatest exposure.
It was found that pulling the lanyards on the planes to release the filter
units gave the highest exposure, the next highest exposure was obtained in
removing the filter paper holders from the filter units themselves. The
next highest exposure was obteined in transferring the filter units from
the speoial 1lift to the ground, and the least exposurs vas obtained in
collecting the filter paper from the filter paper holders. However, it
should be emrhszized that tongs were always used during this last cpera-

tion on X-ray day.
Gloves vere carried by the lLos Alamos group for use during thsse opera-

" tions. However, the Rad Safe unit also had gloves aveilable and thess were

used. Each man usually changsd gloves after he had worked vith tvo or
three planss.

The Yoke Operation. Mr, Battizehn and Mr. Warren repla.oed Bpancc end
Gilmore during the yoke operaticm. O(therwise, the personnel wers ths same

as for X-ray.

Exhidbit A 2e \
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Page 3

Mamo to D. Froman, 6/10/48, subj: "Rsdiation Burns of J-2 Personnel” (Cont'd)

I instituted a change in the sequence of svents with the purposs of
lessening the exposure of the men, Whersas on X-ray day the filter paper
vas removed from the top filter unit as soon as a plans had landed, on yoks
day the top filter unit vas removed and placed om the grourd as the planes
landed, but the removal of the filter paper holders and ths collestion of
the filter paper was deferred until after all ths planes had landed. This
meant that work vith ths first filter papers was deferred for approximately
ons and cne half hours, and consequently the radiation from the filter
peper at this time was less by a factor of about three over vhat it would
have been if the X-ray procedures had been followed., In addition, the
ponitoring of the individual filter papers, while thsy vers being held in
the tongs, was eliminated, Instead, only ons of the filter paper holders
vas monitored. This was done by carrying an icniration chamber to within
about one foot of ths holdar as it rested on the ground.

Du.ring the yoke operation the work was divided. Albright end I pullod
the lenyards to release the top filter units as the planes landed. This
operation gave the grestest gamma exposure, Sattizahn and Warren trans-
ferred the filter unit from ths special lift to the ground. This operation
gave the second highest gamma exposure on yoke day, since the disassembly
of the filter units (which had bsen the second hottest operatiom on X-ray
day) wvas postponed until after all the plenes had landed,

After the planes had all lended, the top filter units had been removed
end vere on the ground, dut ths units had not been disasserbled and the

. bottom filter units were still on the planes. Albright and I then walked

down the line of these filter units and removed the rilter paper holders.
We then walked from plane to plans removing the bottom filter units and
detaching the filter paper holders fram each unit. After thils, ve left
to shover and change clothes. Stanley, Battizahn apd Warrsn folloved
down the line of filter units and removed the paper from the detached
holders. Stanley wms present during the X-ray cperation and thersfore

wae asked t0 remove the first filter papers from the holdsrs and democm-
strate the use of the tongs. After this demonstration, most of the filter
papers were collected by Battizahn and ¥Warren, vhile Stanley monitored the
paper holders. These men showsred and chbanged clothes &s soon as the papsr
was collected. ' -

Bince Mr. Battizehn received beta burns cm bhis handes during the yoks
operation, it is pertinent to point out that the use of tongs for handling
the filter paper was abandoned sarly in the yoke opsraticm and the paper
wvas then carried by hand.

Gloves wvere again furniashed by the Rad Safe unit and these were vorn
and chengsd oocasionelly by the nen,

The Zsbra Operation. Mr, Balegna end Mr. Lang replaced Battigzahan and
Verren during the zebra operatioca. Otherwvise, the persommsl were the sams
es for yocks. Ths Work was divi;ted exactly as it was during the yoks opersticnm,

Exhibit A
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Memo to D, Framan, 6/10/48, subj: "Radistion Burns of J-2 Personnel” (Cont‘'d)

excopt that Stanley alternated with Balagna and lang in removing ths top
filter units from the special 1ift, Also, the monitoring of the filter

paper holders vas eliminated vith the purpose of reducing exposurs. Con-
se uently, Stanley actually handled a grester share of the filter pepers

than he d14 during the yoks opesratiom.

Bince all of the men who worked directly vith ths filter papers during
the gebra operation received beta burns on their hands, it is pertinent to

mention the following:

(1) Gloves were not availsble from the Rad Bafe unit for the zebra
operation. The gloves in our possession were thin cotton gloves and rubber
gloves. I explained ths necessity for using the rubbar gloves under the
cotton to the other men, Three dozen pair of each type of gloves vas avail-
able. Both lang and Balagna changed gloves after working with the first two
planes. After this I &id not watch to ses that the msn changed their gloves.

(2) Tonas were not used at all by the men working with the filter
paper. I pointed out the tongs to the men Just bafore they startesd to col-
lect the paper, for the purpose of being sure the men knsv Vhere they vers,

It is my opinion that the beta burns suffered by the men were dus

almost mntirely to bandling the filter peper wvithout the use of tongs. It

ie possible that gontaminstion on the gloves from bandling the filter units,
a8 well as exposurs received during the ectual handling of tha filter units,
contributed aspprecimbly to the beta exposure. Eowever, it should be expha-
sized that the surface of ths filter units contained far less active material
than 414 the filter pepers themselves. In addition, the work performsd by
Albright and myself necessitated our handling ths filter units for longer
periods than the other msn did. It is true that we chenged gloves frequent-
ly, so ths possibility that contaminated gloves were & factor in promoting

' excessive beta exposure to the hands of the other men cannot be eliminated.

After the yoke and zebra operations all of the men took shovers and
changsd their clothes. No survey was maids of slothes until after this change.
The Rad Safe monitor checked the clothing of the man before they embarked
on the sample planes, The monitor alsc checked my hands. No apprecieble
conteminaticn ves found in thess surveys.

LG/ = Melvin Bowman

cc: Dyhre
Clarx (2)
Bowean

Exhibit A
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EXHIBIT C

Los Alamos, New Msxioco
1 July 1948

3

~ Btatement - Jﬁmoa Battizshn

¥or purposes of limplificatian I vill assums that the event

vwhich may have given rise to the hand {njury occurred duri.ng the remwal

" of filter samples from the units mounted on the drone planel, vhich opera- ' -

tion consisted of setting the top filter units on the ground after the
hotst had lovered it from the top of the plane. The second manipulation
vas the removal of the filter paper from the unit and _the placing of the
paper in a suitable lead container. The time oommed for oach.opera.titcn}A
wvas in the rangs of fifteen seconds and the total number of ofernticnin A
was ten, |

Msdium veight green cotton gloves wers used at all times. Two
feet long tongs were available for our use in grasping ths filter papsr,
but the presence of a fairly strong wvind made the grasping of the paper
somevhat precarious. 1 chose not to use the tonge foruthiu reason.

Later events seemsd to have proven thil choice injudicious,

After returning to Los Alamos no immediate injury to the hand
was noticed. Approximately cne ﬁek later the indsx fingsr and the middle
finger of the left hand shoved a slight reddening. Onm May 11, tvelve
deys after exposurs, I had my band examinsd by the medical group., Blood
counts vers taken on May 1k and 15. On ¥ay 16 along vith the msn frcm the :
third test I was admitted to the hospital. On May 28 the band was suffi-

clently healed to warrant my release. On June 3 I rsturned to work, -

Jamss SBattizahn e ..

Exhibit C _ : I CLASSIFICATION CANCELLED /777 fl/
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. Exhibit D

Los Alamos, New Nexico
1 July 1948

| 3

v ' - Statement - R. W. Bpence

W’ first knowledge of any inJu.ry to Mr. Sattizehn's hend

came approximately Tuesday, m §. Ths diecolored area of Mr. Sattizahn's
hand was ofatypelhad.notuanbefore, and I suggested to Mr.
8attizahn that he have his hand ex.amined by ths Health Division in
case he had suffsred a radistion burn. Sattirshn did have his hand

" checked and a blood count taken on the same day and enother blood count
taken cn the folloving day. Ths doctor in charge, I belleve, was Dr.
Knovltan, vho did not believe that the injury was a radiation burn.
So far es I know the doctors did not consider ths burn e radiationm
burn until the arrival of Balagna, lLang and Btanley with obviocus
radiation burns. Mr. Sattizahn entered the hospim for treatment

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

/s/ R. W. Spence
R. W. Spence

Exhibit D
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Ios Alasmos, New Mexico
1 July 1948 \

Statement - R. W. Spence

My first knowledge of any injury to Mr. Battisehn's hend
came approximately Tussday, May 4. The discolored area of Mr. Battizahn's
hand was of a type I had not seen before, and I suggested to Mr.
S8attizshn that he have his hand examined by the Health Divieion in
case ha had suffered a radiation burn. Sattizshn d{d have his hand
checked and a blood count taken on the seme day and another blood count
teken cn the following day. The doctor in charge, I believe, was Dr.
Knovlton, who did not believe that the injury vas a rediation burn.
So far es I knov the doctors did not conmsider ths burn a redtation
burn until the arrivel of Balagna, Lang and Btanley with obvious
redistion burns. Mr. Settizahn entered the hoapital for treatment

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

/s/ RB. W. Spance
R. ¥. Spence

Exhibit D
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EXHIBIT R
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LAB:H ' June 28, 1948

Dr. Robert Btone

University of California

Medical Center, Third and Parnassus Avsnue
Ban Prancisco 22, California :

Dear Dr. Stone:

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

The man who was exposed first shove the least serious burns. These are

" limited to the first three fingsrs of the left hand. Thsy began to bdlister

about the fourteenth day, reached their peak about the twenty-fourth day,
and etarted to desquamate about the thirtieth day. The nsw epithelium
seens to be perfectly good, and ae of today you cannot tell nev from old
skin. .

The three other msn, exposed tvo wvesks later, ehoved much more extensive
involvement of fingers and pelms, Only the left hand of cne of these psrsons
wagé injured but both hands of the others were dsmaged, the left hand of

each more severely than the right in each case. All ahoved svwelling the
second day, erythema the third day, two showed blisters about the sixth day,
end the third, who had very thick skin on the palms of his hands, shoved no
signs of blisters until about the tenth day. All of the blisters which
rirst formed separately, graduslly colesced to form one blister om ezch

hand. Two of the patients showed the peak of ths reaction about thse tventy-
£ifth day. The third showsd the greatest reaction about ths thirtieth day.
The blisters have graduzlly been improving with drying end desjuamation of
the dead epithelfium, Ws finally removed the dead skin several days ago,
vhich, until recently, had formed a good protective coat. After debridenent,
one of the boys showed fairly good normal pink skin over most of the burned
area, but there vere still fairly lerge areas covered by & very thin epl-
thelium. The second boy shovwed less epithelization and more granulation
tissue vhich appeared quite healthy except for a small arsa ths size of a
dime on the first finger of the left hand, This area was dry, vhite and
apparently necrotic. Thes third boy, vhose injury is limited to the left
hend, apparently shoved desper involvement with white dry necrosis of the
superficial tissues. Unfortunately I did not see the last lesion at the

operation so I don't know the details,

CLASSIFICATION CANCELLED
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COPY

Dr. Robert Stone, Juns 28, 1948, page 2

The present conditions of all the boys are more or less satisfactory,
v except for leucocytosis and Increased lymphocytic granusls which ap-
' ‘peared at the dbeginning of the blister formation. The circulation of
the fingers was good, but we obsserved thrombosis, dilatation, and
tortuosity in the capillary vessels at the base of the finger nails.

I have given the above from memory, so the data may mot be entirely ec-
curate. GShields Warren was here recently and hs wants us to publish the
cages after a six month's follow-up. I would like very much to give you
a previev of our excellent series aof colored photographs. I learned
several thinge from following the cases. The most interesting is that,
beta ray burns can look & lot like a bruise. The first cns was complste- .
ly mis-diagnosed by us becsuse it was located in a place where ve did
not think radiation burns could occur. It was interesting to correleate
chenges in blood count with the visible day-by-day progress of lesiocmns.

Let me apologlize agein for disturdbing you Sundsy afterncon six weeks ago,
and thank you for your advice and reassurance. After the bandages are

renoved this week I hope I will feel as optinistic &8s you vere when 1
last spoke to you.

Very sincerely yours,

Louie H. Hempelmann, M.D.
Health Divisicn

1LBH:rme

Exhibit E
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Exhibit ¥
Page 1

TELETYPES

_TO USAEC LGS ALAMS KMEX

FROM CTG SEVEN POIFT OME

DTG 1504052 GR55
XX PRIGRITY

FOR SPENCE EROM FROMAR, CITE TEST DIRECTOR 552 SUGLR 261, STLKLEY LEFT

AT 1500 OF 15 EAY WITH GROUED SAMPLES, LARG AND BALAGNA BOTH RECEIVED
APFRECIABLE DOSAGE, SUGGEST BLOX: COURTS AKD EO FURTHER RXPOSURE., EXPOSURED

WILL BE SEKT YOU S00RW,

TO Us AEC LOS ALAMXS KEE E2XICO
FL CJTF DASKE SEVEH DTG 1702122

TRIS 15 SECRET. FOR LOUIS MEUMPLEMARK FROM ERADBURY CITE TEST DIRECT(R 566
SUGAR 267, PLEASE SEKD S PRICHITY HESSAGE AT EQHOLULU TO ARRIVE BEFORE
2000 EST 17 EAY CARE OF NZLSON FRY OB CORCITION OF RAD1O CHEXICAL SaMPLE
COURIERS KL AKY PROGNOSIS YOU CAR AXE, SEED INFORMATION COPY TO FROMAE,

TO USS ALBENARLE AVSS
Fil DIR LOS ALAMOS SCIERTIFIC LAB 105 ALLROS N MXX

KR 939 16/22302 @ 75 |

SECRET TO FROZAN FROR SPENCE AND FEMPLEMAKN LABJT 240 SPZKCE 106, SATTIZAEK,
LiRG, STARLEY ZRD BALAGHA SHO® SVWEILIRG OF HANDS PRESULAPLY DUE TO EAKD CORTACT
WITI FILTER PaPER, FILD INCORCLUSIVE BLOCD CHANGES BOTED IR LANG ARD BALAGRA.
SUGGEST YOU SEED BOR AN, ALERIGHT AND OTRERS ERGAGED IN ABOVE QPERATICN TO
COLEEL COOREY. FPLEASE TELETYPE US ALL AVAILAPLE EXPOSURE DATA IKZDumx,

REPFAT TMICTIATELY. COPIED/DOE ~ 9/17/T8
LANL RC ﬁté;u?o” cm/ceﬁm
o BY AUTHORITY OF DOE/OC —3
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T0 US AEC LOS ALAMXS HUEX
FK CTG SEVEN POINT OFB
. DIG 160611Z GRE5

ORI e R Al o i
FOR BPENCE gD EEMPELUANN FROM PROMAH, CITE TEST DIRECTOR 562 SUGAR 265.
BALAGEA RECEIVED 17 RZPEAT 17, LARQ 5% REPEAT S}, STANLEY 4 REPEAT 4 |
ROERTOZRS GAMMA RADIATION ABGUT 0800 MAY 15 LOCAL, WHIPPLE SUGGESTS
IKTZRDICTION BALAGEL TO ALL FURTEZR EXPOSURE &KD BELIEVES BLOOG 4XD SKIN
STUDIES INDICATED. FROMAK CONCURE ARD WOULD LEAVE HANDLING OF OTHER

CASES TO YOUR DISCRETIOE,

TO US AEC LOS ALARXS FMEX

Fli CTG SEVER POINT ONE

DTG 1702402 GR 128

SEECRET

FOR SFENCE ARD BEIPELMARN FROM GRAVES CITE TEST DIRECT(R 567 SUGR 268,

REF LABJT 240 SPENCE 106, EXPOSURE DATA REQUESTED IN RSFEREECE DISPATCH
FOLLOSS: E. J. 12KG 5500, J. BALGNZ 17000, BORUAR, 2000, J. C. STANLEY
4200. R, ALERIGET 2100, ABOVE EX*OBURES IKCURRSD O ZEER4 DAY, TOTAL
ACCTAMDLATED EXPOSURES PRICR TO ZEBRA DAY 4BOVE 100 PER DAY FOLLGWS. LB
AXD BALAGNA MORE, BInkAR 740, STARLEY 130, ALBRIGHT HONE. SATTIZANR RECEIVED
1700 O YOKE DAY AKD FROM OUR RECORDS 1S RECXIVED BOHZ SIBCE. ALL EXPOSURES

ARE IR EILLIROERTGEKS,

Exhibit ¥
(Page 2) . ' (2)
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TO US ARC RASHINGTQH DC
PASS TO
' FNORRIS BRADBURY CA4RE MELSON FRY FT SEAFTER
TERRITCRY OF HAWAIL
FE DIR LOS AL4UT8 8CI LAB LOS ALLMIS EMEX 17/2257%

PRIODRITY.
KORRIS BRADBURY GAREWHELSG- FRY IKFORMATION TO DARCL FROMAN

FROY KEAPELUARK CITE LABJY 243 SPENCE 108, INJURIES SEEY TO BE DUE TO BETA
PADIATION, SUCE IRJURIES MARIFEST TEEISELVES PROMPTLY AND ARR NOT AS SERICUS
AS GAIDMG RAY INGURIES, FANDS OF LAEG, BALAGRA, AKD STARLEY RE EED AKD
SFOLLE, BATTIZAHR'S IRJURY YOCE OLDRR A'D PRGBABLY LESS SERIOUS. GSRERAL
COKDITION OP ALL MER EXCELLERT, KO SIGNIFICANT CEANGES IR BLOD COUNT,
TRDICATING TEAT TOTAL BODY EXPOSURE NOT TOO SEVARE,

Y0 US AEC LOS ALANOS NMEX

FK CTG SEVER POIET OKE

DTG 1706222 ‘GR 56

SECRET

TO SPENCE FOR DALRGNA, LAKG, SBATTIZAHR AL STAFLCY FROM FROUAN AKD GRAVES,
CITE TEST BIRECTCR 570 SUGLR 271, ¥E REGRET KICEEDINGLY THAT YOU RECEIVED
KXCESS RUDIATION IR DOIEG YOUR JOF FOR US. XE SIKCERELY HOFE FOR A SPEEDY

RECOV-RY WITE A HIRILDK JF DISCOXPIRT,

iPage. 3)
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Exhibit F

(Page §)

$0 COL JAKRS COOKEY
USS BAIROKO THROUGH USS MT MCKINLEY
FK DIR LA SCI LAB LOS AL4KOS KAEX

KR 980 1918332 GR 157 :
PAKE J FOR COL JAYES COOREX IKFORMATINN FROMAX FROM EEMPELMAKN CITE LABJT 248

SPEKCE 114. THE FOUR INLIVIDUALS KEKTIONED IF LAST TELETYPT SHOF ERYTHEMA,
SUBSIDING SWELLING, AKD SOKE BLISTERIKG OF FINGERS OF LEFT FARD FRICH FB
BELIEVE TO BE DUE EKTIRELY TO BETA RADIATION FROL COWTAKIMATED GLOVES AND
PILTER PAPER SAKPLZS, THERE XY BE AR ELEMSKT OF RaUMA RESULTING FROM
EANDLING OF HEAVY LEAD COFFINS, TEEIR GENERAL CORDTION IS EXCELLENT, KO
CHANGES IN ELOGD COUNT. IKPOESIBEE TO ESTIMATE RADIATIOR DOSAGE ACCURATELY
FRO: THZIR STORIES. CAR YOU RESURRECT AND KEASURE ACTIVITIES OF GLOVES ¥HICH
T1.EY WORE AKD CAN YOU SEND US SAMPLES OF THE RUEEER GLOVES, WHITE COTTON
GLOVES, AND GREEN COTTOK GLOVES ®JRN IN THIS QPERATION., KO GRZAT URGERCY
APXT TKIS BUT WOULD LIKE TO EAVE TEIS INFORKATIOR IF POSSIBLE IR ORDER T0

IMPROVE THE ACCURACY OF QUR ESTIMATES OF DOSAGE.

TO USAEC 105 ALAEXS NMEX

FROK CTG SEVEL POINT OKE

DTG 2222042 GR79

SECRET

POR SPENCE 4D REIRES FROM FRORAN CITE TEST DIEECTOR €09 SUGAR 297, +evees
teteeeesesesessesess PLELSE DESCRIBE PRESENT COKDITIONS BALAGKA, LAXG,

STAFLEY A'D SATTIZLHA,

Exhibit ¥

| 6



R
-

COPIED/D
A 13

Exhibit ¥
Page 5

¢

TO DiROL FROUAN USS ALBEMARLR
Fil DIR 14 SCI LiB LOS ALANTS MIEX ' ‘

KR 1046 2522422 GR 134

WERED ror FROMAN PAOM EROPELYXIN, CITE LABST 258 SPENCE 123, FAIRLY
(BVIOUS BOR THAT THY IRJURIES ARE YAINLY LOCAL SKIN BURKS, SATTIZAEN NO¥
SEORS BLISTERS ON FIRST, SECOND, TRIRD PINGERS OF LEFT HAND EUT EEACTIOR
82548 TO HAVE REACKED ITS PEAK AID IS SUISIDIF. OTESRS SEOR IMCREASING
ELISTER FORMATION CBIEFLY ON LEFT EAEDS. LANG'S LOCAL IESIORS APPELR KORE
SEVEXE TEAR TEOSE OF OTIER TKD BOYS, GENSHAL CONDITION AND MORLE GOXD,

%0 BLOOD CHANGES, PROGROSIS GOCD FOR SLOR FEALING OF SKIN IF JOE HOFFMAX'S
CALCUIATION IS CORKZCT WEICH ALLOVS US T DISCOUFT EFFECT OF GAMMA RAYS.
EVEINTULL RESULT SHOULD BE COPARABLE TO TEAT FAOE SECOND OR TEIRD DEQREZ
THERYL BURS. KO EORE EULIETINS UNISSS STETHING UXEXPECTED KAPPEES,

Exhibit F
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May 17, 1948

T0: . Distribution
FROM; L. H. Bempslmann and K. R. Jetts
SUBJECT: Recent Accident in Operaticn Sandstone

EIMBOL: LAB-DIR

Your Los Alsmos scientists, James XK. 8sttizahn, Jr., Ernest J.
Lang, John P. Balagna, and Charles Stanley have sustained radiatiom
injuries to their hands as a result of exposure to bsta rays at
Operaticn ESandstons.

The injuries consist of skin damsge limited to ths hande. Tha
general condition of all men is excellent. fThere ars no blood
changes or other {indications that they recsived a sarious amocunt
of totel body gamma radiation. It should be pointed out that beta-
ray injuries are more superficial and, in general, less serious
than gamma radistion injuries. All men are under treatment at the
Los Alemos Hospital.

This information is for the use of Laboratory personnai only.

/8/ Louie Eempelmann

Louis H. Hempelmann, N.D.
Health Division
/s/ E. R. Jette

E. BR. Jette
Acting Director

Distribution:

Master Divieion and
Croup Leader List
{Including Sandia)

CLASS|FICATION CANCELLED
BY AUTHORTTY OF DOE/OC
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EXTBIT B

Ernest J. lang

(Account of interviev by Joseph G. Hoffman at Los Alanos Boapital » 2:50 P.M.

Hay 17, 19%8) . .

Q.

A

[ 'v;v
LAY

What time did you start to work om Friday, Muy 1&1 Vere you sure of
the tims?

It wes either 7 or 8 AM.

Q. Just tell spproximately wvhat happensd after approximetely 7 o'clock
wvhen you errived at the field.

A. The dropes sterted comirg in at either 7 or 8 o'clock et intervals
of meybe five mirutes. Theee dronse were texied to the end of the
runvay end picked up by & truck, brought into a stall. We weited
scma distance away -- I don't knov how far it ves, at least 100 feet,
wnti)l a truck with a fork 1ift went in and got its fork inte position
for the top filter units. Then M:1 Bowmen ran behind e ving and
Jiggered & lenyerd for the uppsr unit, then the filter unit wes
locsansd. Tre truck becked up ebout £ifty fe-t from the plcns, went
cn en enzls diegomal to the plans, sey ebout 25 feet, end stopped.

Q. Did Corzender Vendergriff make any mesasurerente?

A. Yes, st lecst during or before the fork 1ift went toverd the plane
he made s measursment. Ee made ths measurement by running up towerd
the noss of the plane, it must have been the bottom filter unit, then
ran ewvay from the plane.

Q. - And that was a signal for youl

A. Be 41dn’'t give us any signal. (In reg=rd to radiatiom)

W2 had put on rubber gloves and vhite cottom gloves before vws went
near the plane. After the fork lift had stopped, Balagna and I
trotted tovards the lift.

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

"A. I believe while it wves in sight, I can't remember.

Q. |Yhere 4did you get ths gloves?

A. Mol Bovman made them available tous. We had protective clothing --
Hevy fatigues and the gloves.

Q. VWhat di1d you 4o after you trotted up to the plans?

A. Wo tried to get there at the same tims eo that thers wvould dbe no
lost time. We grebbed the filter unit from the fork lift of the

g‘:—a” 7/ 17/28
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EXITI3IT B

(Pege <)

Xrnest J. Lang

~truck and set it down on the ground as fast e&s we could, we didn't
Ty care whatber it bounced or not, Just wanted to get awvay from thers.
: We trotted back from the plane about 100 yards, I aa guessing at

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

ths same stall, Thereveretvoplmelinoachstm Ve repsated

this procedura.
Qs  VWeres tke dromss taken ocut of the stall?

~ A. No, they left them there. In order to do the eight, we moved down
10 another stall.

Q. tWhere did you wvalk?
A. I walked in fromt.
Q. BHow meny filter units 414 you hanile? )

A, I 414 the first six top filter units. Belagna and I 414 the first
four units together. I did the next two vith Charles Stanley.

Q. What vas the entire {nterval of timet

A. Thsy were supposed to operate on & five-minute tims schedule, that
is the time the planes were {n ths stalls, and I believe they

adrered to 1t.
Q. Eo epproximately thirty minutes transpired?
A, At lgaat, prodably more -- it is very hard to say.

Q. In that intervel, 4id you changs your gloves?

A. I don't remember when I changed but I remember that I changed them
beccuss my hands were starting to itch inside. I thought at first
it might be due to perspiraticn or extrems heast.

Q. Did you go far avay to change?
A.” About 100 yards avey from the first drone. The glovss vers in boxes.

Q. HWHas any radiaticn meter around at that tims?

A. There may have besen, but it wasn't being used. Bcmetime during this
cperetion we found that our gloves were hot -- somebody had a meter
nearby and they found ocut our gloves were hot. I don‘t know vho had
it., I assumed it was Comuandsr Vendergriff.

Exhibit K
<OPIED/p Page 2
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Emest J. Lang

(Eoffman: It should be noted that the lanyards for ths uppar filters

on the first four drones were pulled by Bowman, the last four vere pulled

by Bay Albright. After the screens vere cn the ground, Balagna, Stanley ,
and Lang clipped the wires that held the screens, togsthar, vhich contained
the filter papsr, opened them up, took a filter peper from the front screen
and placed it an top of the back screen.) S

Q. Eov many filter papers did you perscnally handlet

-

A. 1 left after filter papers from the first seven units vere placed in
ths coffin. The hendling was done by teking bold of the desd cormser.
Belagna did most of the stapling. .

Q. VWas this filter papsr work dons on the groundt

A. V¥e squattsd. TYor stapling we did the same. ‘The filter papsrs vers
long. Were stapled at four cormers on the short side. There wvere
eight top filter units; each cne had two screens. There wers =Ore.
than sixteen pieces of filter paper because scme had a dacking. I
cen't remember exactly hov many there were, but it could be figured

out exactly.
Q. VWhat happensd after the filtér papers vere stapled?

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

Q. The coffin was hov many feet avay?

A. The coffin vas on & jeep which was as close to the filter units as
we could get it -- a fev foet.

Q. After the filter paper was placed in tha‘ coffin, you got reedy for
another drone?

A. No. The dr:meo vere all in., We jiggered all the filter paper off
until all drones came in. In the meantime, Mel Bowmon bad Jiggered
the lenyards off the filter units, than ths filtsr screens were
ejacted fram the unit.

Q. Then the totel time interval in vhich the operation ocourred m
six times the five minutes -- or thirty minutes for the arrival of

the planes?

A. I would sey from 7:00 to 8:30. In that interval I was working vith
Ey gloves om. ‘

Q. VWere you told of any hot intensities that were nsar ths plans?

IT K
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Trnest J, Lang

A. Ko, just my owvn observation. Coxmender Vandergriff mentioned that the
intensity was over 20 R. He only monitored the bottom filters.

Q. gire ths rubber gloves fairly large? You estimated a 9} size on an
hand., .

A. Yes, but ths cotton gloves fitted quits snugly. Ws had to vork them
on over the rubber gloves, cms could ses the dark color of ths rubber

gloves through ths cotton mesh,

(Boffman: A very importent festure here {s the black grimy materiel which
edhered to ths gloves of the personnel vhen they lifted these filter units

from the fork. This black, non-powdery substance was hard to removs.
Apparently this meterial vas on the {nner lining of ths filter units.
This materisl was probably the source of the high activity noted cn the

gAmme neter.)'»

Q. VWhen 414 you changs your gloves?

A. I changed them just once, but I don't remember Jjust when.

Q. Eov 414 you teke the gloves off3

A. The cotton gloves only come over the palm. The rubber cmes have &

fairly long vrist to them, Just grasped the wrist of tke rubver
glove and pulled them inside out end threv them to the ground.

Q. Did you have any other cuter germentst
A. Just Army fatigues, plus a pair of shoes.
Q. Were your arms bare?

A. I don't think so.

Q. Wsre your hands or any other part of your body monitored afier you
finishad?

A. JFHo.

Q. FKo peasurement was meade for any radiation before you showversd, to
go to ths planel ' '

A. BRo.

Q. Were sny measurements mads om you at all after you got co the plans?
or arrived in the U.B5.?

;Afa;tns
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Exhibit K
(Page 5)

Xrnest J. lang :

A.

. Qe

Q.

A.

The first measuremsnt was made by Dr. Fempelmann and Norman Xnowltom
at Los Alsmos Hospital. They mcnitored cur hands and chest. Thsy
have the record of what this was -~ I believe it was just background.
This was approximstely midnight, Saturday, May 15, or ebout thix't.y-lix
hours after 1t heappened.

What about pocket msters? When were you first given oms, was it
changed and did you knov anything about reading them?

¥e were given two dosimsters before we even got any place nsar the
drons, while we were wvaiting for the drones to come in. One hed &
capacity of 200 milliroentgens and the cthsr, a bius dosimster, went
up to 10 R, After three top filter units were lifted down off ths
fork, I was told that the blue dosimstsr which went to 10 E. read

7 R., and Comzander Vendergriff repleced this with another 10 R.
dosimeter. He mentioned that {t may have been leaking. This cne X
knov read 3% B. I was glven ancther dosimeter. What this read I
don't knov. The use of the 200 milliroentgen dosimeter wes abandoned
because they all vent off scale. Ead three of these. The film bedge
wag pleced in the same place &8s the dosimster.

You had no cccasjon to touch any place at any time other than the
filter units?

None, and only the top filter units.

5
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Exhivit I

Jchn P, Balegna

(Acccunt of interview by Joseph G. Hoffuman at Los Alamos Hospital,
3130 P.M., May 17, 15i8)

Q. Could you tell me ths story of vhat happensd, the time interval, how
long you vorksd, ete.? .

A. I don't have & very clear conception of the tima -- somsthing from
7:30 until 9. The dromes came in as fast as we could take care of
them. As socn as we could get ane urnit off there was ancther unit
put into the revetment. This was on the top units. I hanlled four

- with Lang. Btenley spelled me for ¢wo. Then I handled two more.
There were eight of those. Then lLang dropped cut. I worked only
vith top unite at the begirming.

Q. Thig meant thet two of you would teke hold of the unit from the fork,
lift 1t off, drop it on the ground, and leave $t at a fast walk? . -

A. Yes.
Q. TYou vere given dosimeters. Di4 you have special garments?

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

Qs Who gava you the gloves?

A. M2l Bowmsn. 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 ank rubber gloves. I toock the left rubber g ove off
because it seemsd to be itching quite a bit.

Q. Aftar how many units did this itching start?

Ae About cns. Very soon after we began vorking. After ths first plans
wae taken care of. : .

Q. Did they £it tight?
A. Yery looss.

Q. Could you see the rubber through ths cotton glove?l

A. Fo. I changed cotton gloves once, after we had taken off the first unit.
They were dirty and black. It seemed that the monitor checking them
fouad they were hot. Othervise 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 guarters to ahower and take a plans, In ths meantime Bovman
had teken out &ll the filter papers from the bottom units, Just

O /7/88
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John P, Belagna

AL

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

A, Ko. ' l

Q. Vers you told at any time sbout the radiation intensity?

A. Ko, other than that they vwere hot.

Q. Hov vere you avars of that?l
The Commander mentioned that the first one to come in was pretty hot.
That's all hs said. I had no fdea of the kind of meter hs was using.
I don't think that was mentioned. =

Q. BHow 414 you know your gloves were hotl

A. It seems to me that Vandergriff tested them.- Ha kept loaking et our
dosizstere in our pockets.

Q. Did you have the ssxe dosineters?

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

By the time Stanley end I had teken off sll the top units we had the
bottom units. We began clipping the wires, holding the screens to-
gether, labeled and stapled them and put them in lead coffins.

Q. EHow many filter papers do you think you handled?

A. I don't remember exactly. There wers sixteen front papers end I
probably handled all of them in scme way. Maybe some of tham more
than soxme of the others.

Q. Can you do this in the vind?

A. There was some vind., We had to be careful to get them in the right
order beceuse it meant juite a bit as far as the results were concerned.
That's Vhy we bandled thez by hand. ¥We had to clip the two copper
vires; open up the screen, pick up the paper, separate them if there
vere two; take the front unit out, put them together. By this time
Stanley had labeled and etapled them. Probebly the left hand got
Eore exposure in this operation bacause the right hand vas using the
stapler. Two of us worked together, kneeling down.

Q. You xnelt down right over the screen?

A. 0ff to one side.

Exhibit )
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jiggered the lanyards on each side of the unit, both top and lover.

Albright helped him, '
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John P, Balngna

Q.
A.

A.

Q.

Q.
A.
Qo

A.

Q.

Qe

Did you have any special vay of handling the paper?
It goes into the coffin fixt., After we had finfshed all of them ve
drovs through the revetments in & Jeep at about 10 miles an hour to

check end make sure that we got all of them, Thers are two planes in
each revetment, ons bshind the other. We oircled between the tvo planes,

Do you think thers was soms rediation?

Would pick up scme, yes,

After the top and lower filter units vere teken down, you put the
filters in the coffin. Tkan hov did you hendle your gloves? Any
gpecial procedurs for removal or disposel? :

Just threv them on the ground. We were told it Pdn'tmkam
diffarence.. _ i _

You finished about $:00 o'clock?

About that, |

Were there any redi{etion messurements mads on your perscml

Fo, cther than vhen I removed my gloves. A monitor said they wers hot.
Any redistion measurements mads efter you got back to the States?

Bot until Dr. Hempelmann end Ceptain Knovlton measured us in the
emargency rocm at the Hospital (in Los Alamos).

What tins wus that?
We arrived roughly abcut 9:00 P.M., May 15th.

¥hy did you come to the Hospital?

As soon as I walked up the steps they asked me if xy hands were rod.
I said yss. They suggested I go and have a blood count in Q Bullding.

lang was there, so wvas Captein Knowlton, end thsy had called Dr.
Hezpelmann, o

If i1t hed not been called to your attenticn, would you have noticed 1tl
I knsv they were red. I thought at first it might be from the Fubber

gloves, in a hot, moist climata. Then bsgan to wonder a little bit
about 1t. It sesxmed to vary in the intensity of thes itching.

Vas eny radiation found om your persom here?

TBrhihis Y m?w‘m 2 é
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‘John P. Balagna : x

* A,

Q.
A,

A,

Q.
A,
Q.

A.

Y

LoPIFN/DNF  Exhibit I

Yes. They have a record of it. '
Didn't they have & monitoring system at Eniwvetok!
They had radiocloglcal safety pecple, but we took off in such a burry

there wasn't rmuch tims to check us. We washed and showered in our
ovn quarters. We lived at the Vet's quartera. I tock & good ghower

there because I figursd I vas hot,

Did you pull any lenyurds?

¥o.

DId you have any idea of the kind of dischargs you vere gotting?

Yes. I asked him once when he locksd at it .a.nd. he said I bhad adbout.
T R. .

Was there any discussion at any time about ths use of rubber amd cottom

~gloves for this kind of vork?

Eot that I know of, The monitor didn't give us eny g.oves at ell,
¥el Bowman had brought thesse from the ahip the day heforc. Had
pla.nned. to use them,

Wzs thexe uqr discussion of using tongs?

Tongs wvere present, I vouldn t have been ha.ppy about using tengs.
I vas t00 interested in getting samples in the corrsct order.

You had that cne pair of gloves on your right henA?
The same rubdber gloves but I d44 change cotton gloves.

On ths left hand you had taken ths rubber glovs off completely and
Just wore cotton! And when you shanged gloves you changsd both
cotton gloves? )

Yss.

Hov wida was ths revetment?

About 100 feet. (Drev diagram Of revetments, etc,) The discharge om
the coffin about six feet awvay would De tolerance at the time it went
into the plane. We stayed six feet sway during the entire trip, I
handled the coffin only tvice; cnce putting it into the plans. Picked
up pne side of it, ralsed it perhaps six inchss and put it down again.
No ons seemed anxious to get it out of ths plane, 80 I asked a socurity
men to help me tranafer ft, That's all ths handling I 4aid,

N,
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Jemes X, Sattizahn

(Accomnt of interview by Joseph G. Hoffuan at Los Alemos Héspital, 3:15 P.N.
May 17, 1948)

Q. Doyouthinkthoinjm'ytomhmduduotondiation!

A. I don't know, I've never had scres like this bafore from the work
I've dons. I've lifted a lot of lead and think the lead may have
brought it cn. It's a desp bruise -- it started out by reddening
and then blossomed out.

Q. Omn \!hat day 414 you vork in the Pacific, and how long was it after
the ahot!

A, It ves cone and ons-half hours after the shot.

Q. Did you vear rubber gloves?

A. Ko, only green cotton gloves lupplied by & group cut there, a radia-
tion eafety group, I guess. There was a supply of them.

Q. How zany drones di4 you help with?
A. I took the top filters off of seven.

Q. You were not assocciated with touching the lower filters or any other
part of ths plane? .

A. I took the lower filter peper cut after they wsre removed.
Q. EHow do you take hold of the filter unit?

A. With both hands vith a fore and aft 1ift, two pecple working, e
on each side, 1It's light, about twenty-five or thirty pounds, and

is easy to lift.

Q. TYou waited for the drone to come in and the truck goes up and gsts
the unit on the fork?! ¥ho pulled the lanyards?

A. Mel Bouman, as far as I know.
Q. Did you notice if there was a 1ot of gum on the gloves?

A. I. couldn't tell. Ths gloves were a dark green. We pulled the filters
off, set them down and moved avay. Anything like that wouldn't ahovw
on the dark green.

Q. Whe! was the time interval from ths time you worked on the first drone
until the time the last drone was completed, 30 far as the removal

of the top filters was sconcernad?
9/17 /8
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James E. Battizahn

About oighty minutes, counting the entire operaticam. I 414 not wvork

A,
all this time, I had the game gloves on from the first unit to the
last. The planes were a good ten minutes apart. 'Ihey seened to take
a long time to caome down.

Q. Ddid mono toll you there was a lot of radiatiom, gamn or other?

A. Yo one said any amcunt -- they nerely sald it was "hot". Our job vas
to get the filter units out,

Q. Did you 8o a.ny meter working? And if so, wvho was carrying itt

A. Ihere vas one mpter being carried around, but I don't know vho was
carrying it. I don't know any of the personnel.

Q. Were you given pocket dosimeters?

A. VWe started out with a 200 milliroentgen dosimeter. We walked near the
firet plane and they sssumed that the first two had discharged, 80 _
they give us & 10 R. I don't Xnov what happensd to them. They didn't
want ue to handle them. I didn't look at mine. We should heve had a 10 or
20 R. dosimeter for that cperation., The meter was completely dischergsd.
I 444 heve a film badge.

Q. EHow 414 you estimate the radiation if you had no meter?

A. They did go up to the planes and say they wsre hot. They yelled cut a
reading to someone at the tail of the plane. I didn't pay much attention
to that,

Q. VWho resd your meters?

A. A group of Army msn -- they took them out of our pockets and read them.
They replaced two 200 milliroentgen meters; they vere either discherging
or actually received that much. .

Q. Did you have a film badgs on?

A. Yes.

Q. - How d1d you take that off?

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

Q. Were any radiation neasuramants made on your peison at any tims that
You knov of1?

Exhibit J 7\ Q
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Jemes %, Battizabn

Ae

Q.
A,
Q.
A.

Q.

A.
Qo
Ao

Q.
A.

Q.

A

Qe
A,

A

Q.

A.

Peubhimtese ¥

. | 3
¥o. Kot during the cperaticn. When we finished, ve removed our
clothes, I had my hands monitored, took a shover and vent homs., Hands
measured in the range of 10 ailliroantgen, vhich 4s about baskground

st that place.

How long efter the shotl

7130 first; 8:%0,

Hov long after that did the plane cams inl

The plans left the field at 10:2). Waited on the field about an hour.

After you put the filters on ths ground, who pulled the lanyards to
releass the filters?

Hel Bowman.

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

Yes. I would say in the rengs of 20 filters in the lead coffins, vhich
meent that scmsbody spapped the wires, I removed the filter pejers, Just

a few fect.,

Bow did you handle it?

I bandled it with gloved hands, probably took sbout 10 seconds.
Did you make any effort to handle the deed edgel

I think I aid. It's difficult to say. Thers was about cuns-fourth
inoh facing to hold,

Did you bandle the entire filter in any way! Did you roll it?

¥ay have placed my hand over or under it in pushing it down in the
center. I may have puched it with my left hand.

Does the wind enter into this at all?

It vas very vindy. Ths paper wiggled.

Thare were eight filter units in all. In each filter unit there were
two sets of screens, maxing approximately 16 filter papers that had
to be put in ths coffin, Did you handle all of the 16?

I did handle sl 16,

R/
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J-mes E. Battizalm

Q.
A.
Q.
A.
Q.
A,
Q.
A,
Q.
A.

Q.
A.

Q.

A

Q.

A

Did ;rou hamllo any of the filter papers tx-on the lmr units!

!el, aithar four or six; all of t.h. uppers, at lesst four of the lwor:. -

Ware your glovu tight-ritting?
loose. Thsy were '613.
Vere thsy looss mesh?

- They vere fairly hsavy, were soft cotton, felt fairly thick,

Did you hava any instructions at all as to what kind of gloves to wear?
IJu:ttookthsmathatmo;imtou.
Was thers any dilcuuion on the use of rubber gloves or tomgs?

I don't remszber anything about rubber gloves. Tongs vers suggsatcd
IvmﬂdoertainlyuetongsitIhadittod.omrmin

Did you do any of the stepling?
One. I held cms while it was stzpled, no more.

Did you pull any lanyards st any tims?
Honse.

¥han you took the gloves off, was there any particular procsdure
involved in removing or disposing of them?

IthianrutthaninthoJcep, Jultthrevthmlnthobm--can’t

say for sure. I've been trying to remember. I stripped them both

off and threv tham off sonsvhere with =y clothes vhen I stripped for
a showver, We usca.zdodlll of our clothing in a heap.

- e

(Mr. Sattizahn explainsd that since hs returned he has been doing a lot af
1irting of lead bricks in the rangs of 100 (1) about 30 pounds each, using
both hands dut using the left mostly to steady the weight since ths right
hard {s stronger. KEe returnsd to Los Alamos about May 1, Baturday. EHs
worked Sunday and Monday and part of Tuesday. About a week after his retum
from the Pacific he noticed a slight tendsrness and reported it three days
later vhen it began to swell sczevhat under ths skin,)
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Cherles Stanley ' o S
{Account of Interviev by Joseph G, Eoffman, May 21, 19'&8, at 11:30 A.X.)

Balagm and Lang worked on t.he first four planes that cams in
around 7100 A.M. I got there about 7:30 A.M. We had put the lead pigs
on the bagk of the Jjesp end vent out and watchad the shot for avhile.
There ves gensral redfstion eround from the dromes vhich wvere parked on
the airstrip. The nmster read about 500 mr per hour at ons spot vhere I
vas standing. I vent over and started working about & half hour before
the planes landed and was around the planes until sbout 9:00 A.M. I'm
not quite sure vhan we fini{sghed,

We had on gresn Navy fatiguo clothes, which we had put on
vhen wa got up that morning around 2;00 A.M. I had on a pair of rudbder
surgical gloves and a pair of thin vhite cotton gloves just before I
started working cm the plenes. They were fairly ldose and you could
see the dark rubber through the thin cotton mesh. Before that time I
vas pretiy well avay from enything. I had gone up fairly closs to watch
the planes, not closer than 50 fest before 7130 A.M. We had put on
pocket maters vhen the planes started landing arocund 7:00, and the
nonitor gave me cne £ilm badges and a dosimster.

Bovm:-.n end Albright pulled. all ths 1anyu~dl that held the
filter units. I helped teke off the top filter units fram the fork
1ift for ths lest four planes that came in. Lang and Balagna had teken
off the first four; Lang worked with me cn the pext two, and Balagna
worksd with mse on the last two. I wvas standing around wvatching vhile ths
first four plenes came in, There was the usual dust flying around. I
noticed a black gusmy substance which zubbed off the filter umits onto
the gloves. Thsre were no measurexments made on this substence, but I
imagined that it was hot, They had washed down the planes with a de- :
greasing soluticn of kerceens, anl this may have caused ths gurmy substence.

As fer as I know, there were no radietion measurements mcde
around the filter papers. I made s measurerzent with a gamma ray survsy
meter (a Model 100 we had brought with us from Los Alemos) which had
bean used for all the shots, dbut I don't fesl that it was contaminated.
It covers a range from sbout 100 mr to 1 r. Vandergriff was the monitor.
He would walk up to ths plans after it had landed vhils they were going
up to take off the filter units and take measuremsnts off the tail of ths

‘Plane as it stopped. KHe was not around while we were taking out the

filter papers, but appeared vhen we were almost through. The pocket mster

that I hed recordsd ths intensity during ths sntire cperatiom. It ves a
10 r. dosimeter. Vandergrift tcok it from me togethar with the f£iln badge.

xtmwmt&r.bmxwtitmlaam& It rend 1 r. before I
sver got close to ths planes. S

The lower filters wvsre left on the planes. Bowman and Albright
went eround jerking ocut the sidss, leaving them on the ground near the noss
and Balegna end I vent around vith a Jeey. I handled about all of ths

/ﬁ&!’SIFICATlON CANCELLFD
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Charles Stenley

rilter papers, around 20, decauss soms of tham had double .thicknessas, o
I wrote the mumber of the plane down on a sheet of paper for identificaticm -
vhile Lang and Belagna krelt down by the filter unit, snipped open the -
wires holding ths two soreens togsther, opened it up and picked up the

filter papers. If they vers single, ocns of us put the two papers face to

face, put the jdentification sheet on top and stapled the vhole thing

togsther. I had the stapler, held it vith my right hand, graeping ths

side of ths f{lter paper with my left hand. It was ons of ths emall desk,.
push-type staplers about four inches long. I 444 this dovn cn one knee,

" 28 close to the filter pepers as Belegna wes, for instansce, After lang

left, Bulagna would open out the filter sides and be putting them togethsr
vhils I was writing down the fdentification nuzber, I picked them up and
put them into the lead coffin cn the jesp, vhich was sbout 3 - b fest avay.
After wo put the f{lter pspers in the coffin, Bowmen made some msasursmants
on the coffins after they were closed up. (This reading could probadbly be
gotten from Bowman.) They were teken through the stesl plate at ths

bottom end through the lead at the top. He sald he was going to do it

cn 2ll of tham,

We got in ths jeep around 9100, Lang and Bowvman hed left to
shover and clange clothes, Just as Balagna and I finished ws got in the
jeep end met them after going around ths mile; changed Jeeps with them
and they took the Jeep vith the saumples and went back to the airstrip.

We vent on to our qusrters. I took off the clothes I had, washed my hands
praetty wall, Balagna took & shower. Then ve Vent back to the airstrip.

We wersn't close to the planss vhich were cn the opposite side and scas
distance from the opereticms, The Rad-Brzfety pecple had Victoreen meters
vhich were quite sensitive, We stopped by thelr group end I got myself
some clean clothes but I d{dn‘t heve them check my hands., JMaasurexents
wers made by Victorean maters at ths Los Alazos Hospital whan we got back.
They said my hands were giving off L mr at ccntact, shoes gave off adout
1 mr. (I was wearing the same shoes I had on during the operaticn.)

In the previous shot, they had pome difficulty with identifica-
tion and they didn't want them stapled together. I thought it wes best
to handle the papers with cur hands to do the job gquickly and accurately.
Tongs were tkere, but the papers were hard to handle and I assumed it
would be better to use the hands and get less dody radiation. It might
have been better 1f ws had takan the filter sides entirely awvay frum the

Plln.o

I know that ca previous shots the gloves had gotten pretty hot.
They hed monitored thex but I don't remember any figures. lLang end Balagna
had thrown their gloves avay after they got through with four planes. I
vorked with mine during four planes, and tock them off immedintely after
finishing, beczuse I knew thsy were hot, as vell as being sticky and hot

intermally.
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¥ay 24, 1948
701 L. H. Eampelna.nn, E-Divisiom .
' EROM: J.G.Boffnan o
SUBJECT: DOSAGE ESTIMATES oxmmonymomnwmoxmmmm
STANLEY, BALAGHA, LAKG AND SATTIZAEN

1. Rod Epence supplied the folloving data on the hottest filtsr papers
W at 10:05 p.m., Saturday, May 13, 1948, Thie 1s 36 hours after
zero times _

Paper #1 & 60" (153 ax), 14 yu/hr; or A50 mR/hr @ 2 hrs

Paper §2 6 40" (108 cx), 18 rnﬁ/hr, or 600 eR/hr @ 2 hrs
The papers ere ebout 10" x 13". The intensity at 36 hrs is based on a 1.2
pover decay of Y intensity with tims. It 1a sssumed that we have a point
source effect., The above sources referred .to' 1 -cn distance become:

Paper f1 1.0 x 10! =R/hr 6 1 cm € 2 hrs

Paper f 7:106nR/hr61m82hrl

2. Tirst ve ahall estimate the arder of magnitude of beta curies cn the
filter nhoatl. Freo msurmnta on water boilu' a.ctintion cf Nall for
hak ve found

betas; 8 x 10% P oyu/mgn EaCl

gammass  0.72 7 =R/hr/mgm Nall @ 1 cu dist
The relaticn betveen B and F"activity is then 8x 10%/0.72 or 1.1 x 105 p
opa/0tR/hr for ¥ 2". Filter paper #2 above thean had at 2 hrs timse;

7!10681.11105:7.781011 cpm per shest, total
10

1.3 x 10" cps per shset, °
COPIED/DQE 10

LANL RG”” 1.3 x 10"0/3,7 x 1010 = 0.35 B curies © 2 hrs par shest
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To; L.H, Hempelman, E-Div., 5/24/iB, Bubj: "Dosage Estimates on Bandstons
Personnel Basod on Intervisvs vith Bta.nley, Balagna, Lang and Battizahn"

3

An alternato utimto is nad.a as follovu assune 1l )bvpmlrron the
fission productl. 'rhen 2 x 10° ' 4 qmtl per B 1s the eonveraion constant
from quanta to roentgens. Anum at 2 hrs 3 B per )"cmittod. The second
filtarpaperthengivu2x109211103 -lhxlosf/hrorllx
10373600 = 39xlo9r/-oo. atsp/rwpt3x39x109-1.1x
1010 p/uc per shast totel. This remlt 1s of t.he same order of magnitude

as the utima.to given lbovo and agrees vith it closaly. Ve cunclu.ded thnt

the filter pepers at 2 hrl tine u.ttnr zero he.d } uctivitiu total vhich

were of ths order of 1/2 curio or less.

3. Ws pow ecmpute the required beta uc and tims rejuired per cme to give s

dose of 500 rep at a depth of 2 to 3 mm. The experimental data show that
independently of. beta energy (0.5 to 3 Mav) the depth doss at depths are as
follows: | _
2 - 3 zm depth, 2.1% x 10~ rep/sec/1 pcp/ex? (P32}
3 - & m depth, 7. x 107 rep/esc/i pcp/on” (233
In order to get 500 rep to ths 2 - 3 rm depth we reguirs then,
500/2.1% x 0% 2.3z 108 p}m-ucl/cnz
It is xnown that the peracmnek vore their gloves for 90 minutes or
5400 secs. This means that the density of beta activity would be |
2.3 x 106/53#00 « k25 ):.c/cnz
If ve round this figurs cut to 500 )1::/01:12 and assume an astivity of
0.5 curies cn a filter sheet then 0.1% of the activity on a shest is nseded

to get from the filter to 1 am2 of glove to produce the doss required above.

Exhibit L
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To: L.H. Hempelmann, E-Div., 5/24/i8, Bubj:s "Dosage Estimates on Bandstone
Personnel Based on Interviews vith 8tanley, Balagns, Lang end Sattizabn”

"M, How ve coinpizt.o.th‘e scurce Altrangth of the ﬁ'my, greasy or soot-like
substance vhich the men got fram 1ifting the £1lter units. It vas visible
as black gunk an the vhite cotton gloves. Aiao, a monitor had varnsd
Balagne and Lang that their gloves were hot. There ere not gpecific data

: ‘ on this gamma measurement of the hotnses of the gloves. Bupposs however

‘ that & gamza reading of 0.5 =R/hr were found at 1 meter distance. This is
& lov resding compared to the 20R per hour mentioned by Lang as having
been measured by Van der Griff st 25 feet from the nose of & plans. The
reading of 0.5 mR/hr at 1 meter beccmes 5 x 10]‘ mR/hr @ 1 om essuming a
point source. From section 2 above we have 1.1 x 107 B cpa/ y=R/br vhich

leeds to:
: 1.1 x120° x5 x 10 £ 5.5 x 10° B cpa
z 8.4 x 10° B cps total activity on glove
or * 220 B pc total 51070 activity
The valus of 220 B pc on the glove falls within the order of megnitude of
beta activity required on the gloves in order that a beta dose of 500 rep
_at the 2 - 3 mm depth be deliversd. It slso is s very small fraction of

the total mctivity gathered on the filter papers.

5. Which source of rad.iu;tian, namely: bandling the filter papers or smear-
ing the black gunk on gloves, is the major contributor is a matter of con-
jacture. Yor instance, Btanley helpsd 1ift down b filter boxes, then removed
his gloves and bare-hsnded helped prepare sbout 20 filter papers for shipment.
On the other hand, Lang lifted 6 filter boxes and helped staple papers keep-

‘4ng his gloves on ra.ll the while except for a changs of ;loven.a.ttor lirting

COPIED/DQE
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E-Div., 5/24/u8, Bubjs “Dosage Estimates on Sand-

To; L. H, Hempelmamn,
Lang and Bettizahn”
13

stone Pars Based on Intervievs wvith Btanley, Balagna,

dovn 3 filter boxes. It is probable that radiation dcsage came from both
e ther.

sources but in widely varying degrees from one {ndividual to ano
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May 24, 1648
TO: Louis H, Keompelmann, H-Division

FROM:  Joseph G. Hoffuan |
SUBJECT: NOTES ON THE BANDSTONE PERSONNEL RECEIVING BETA RADIATION

On Msy 16 end 17 I intervieved Messrs. Leng, Balagna, Stanley
snd Battizahn. As a result of these intervievs I hays arrived at the
folloving possible conclusions as to the nature of ths radiation bums

mppondly mtaimd by these personnel;

' There ars two mein possible sources of radiation which ocould
have affected the hands of these personnel, JFirst, and most important,
is that from the gunk vhich vas cn the filter unite and which got on to
the gloves of the personnel when they lifted the filter units off the fork
of ths cerrier truck. Lang and Balagna vere very conscious of this gunk
because it wvas dark, grimy and smeary. It shoved up very well on their
vhite cotton gloves. They were informed by a monitor that it was hot as
measured by gemma radfation. Ths other poesible sourcs of radiaticn is
that of proximity to the filter papers which they remcved from the filter
units. Proximity to the filter papers does not present a strong source of
radiation vhich would bombard skin surfeaces consistently. It therefore
seems that this second possibility 1s not the major source of radiation
involved unless ective materisl transferred from the filter to the glove.
The first poseibility accounts for several things, perhaps the most im-
portant of vhich 1is the fact that the left heands of theses people shov the
most radietion effects. Bince thess are right-handed pecple, 1t is
probable that the gunk was rubbed off, dus to sctive use of the right
hand, while that which stayed cn the left hand was able to afford a
sustained source of radiation. These people did not at any time touch
any other part of the planss, and thereby pick up redicactive material
on their glovea. Balagna, for instance, points out that after working
on the first drone that cames in, he found it necessary to remove his left
glove, that is, the cotton and rubber glove together, after which hs put
on only a cotton glove. He remcved the first set of gloves bscause of a
strong itching sensation;  Lang also descrided a similar phenomenon.
After working with three of the drones, hs changsd both sets of his gloves
and replaced tham again with ths combination of rubber end gotton gloves.

Concerning the case of Battizahn, hs reports that he wors green
cotton gloves, which must hsve been thicker and more cloeely knit than
the white cotton gloves worn by the othar three individuals. Hs 414 not
report seeing eny kind of gunk on his gloves after lifting ths upper
filters dovn to the ground. This may be decause he couldlnot see ths
gunk against the green background of the gloves, or elss there was nons
available. Both Balagna eand Lang cleimed that they desirsd to change
their gloves after they sav the mess of black gunk on their gloves. But
they changed their gloves primarily because of the itching and decause

L‘ H -
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fo: Louis H. Eempelmann, K. Div., May 2k, 19k8, BubjJ: “Hotes on the
Bandstone Persomnel Receiving Beta Radiaticm™ (Cont'd)

4 the monitor informed them they were hot. BStanley £aid he Xnev from &
' previous shot that the gloves of personnel becams hot.

Presence of gunk on the gloves of these personnel accounts faor
the fact that the burns eeemed to be on the inner surfaces of the fingers
tovard the palm of the hand., One has difficulty in seeing hov such a dose
could be delivered by the handling of the filter papers. All four indivi-
duals named above mentioned seeing tongs for handling the filter peper;
they also mentioned the fact that they handled the filter papers rather
indiscriminately slthough they were awars that there was a quarter inch
dead space on the periphery of easch of these filter papers. The filter
papers are about 10 x 18 inches. Although they handled these filter papers
rather indiscriminately, it is hard to see hov a sustainsd beta dosage to
the skin surface could be given beceuse the radicactive material on the
paper probably was not in immediate contact with the body surfaces for. any
sustained length of tims. And if eny activity had come off the paper it
would have caused burns cn the ends of the index fingers and thumdbs.

In their accounts of their work Balegna pointed out, for instance,
that they kneeled down to pick up the two pileces of filtsr paper fram each
filter unit and stapled them together. One person held the two papers at
the short ends with both hies hands while the other person used the ordinary
xind of stapler to pin them together. It is, therefors, probable that the
faces of these people were on the order of half a meter from the hot filter
paper surface. The filter paper as & edurce of radiation for ths hands is
to be contrasted with the gunk which obvicuely stuck to the cotton gloves
and remained fairly close to the skin surface at all timas.

A final word cancerning the position of this gunk on the filter
units: Apparently it was located on the inner wall of the filter unit,
80 that when the men tock hold of the units to 2ift thexm through ths
ground the gunk stuck to the inner surface of the glove. Xo one mentionsd
seeing this black gunk cn the vhite filters. Lang expressed the opini
that it was not wet or oily but rather was scoty. :

Charles Etanley's story is of interest in that he hslped take
dovn four of the upper filter units having cn rubber and cotton gloves.
He then removed the gloves and proceeded to assist in preparing sbout
tventy filter shests with his bare hends. Hs expressed the idsa that
his exposure would be lover if he could work quickly (bare-handed).

Exhibit M
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MEMORANDUM July 23, 1948
TO: A. X, Dyhre, Business Manager
FROM: H. 0. ¥nipple, N.D., H-Division .

SUBJECT;  SUPPLEMENTARY RADIATION ACCIDENT REPORT
REFERKNCE: LAB: K

This report is to supplement the inter-office memoranfum sent to yowr
office by Dr. L. H. Hempelmann dated June T, 1948 In regard to ths
four University of Celifornia employees, James E. Battizahn, Ermest J.
Lang, John P. Balagna and Charles Stanley, who received rsdiation in-
Juries as a result of exposurs to radicactive samples.

The olinical courses of theses four individuals have Justified. our

initial conclusions that the vhole body exposures were small enough to
discount posesible fatal consegjusnces of the injuries. Howsver, it has

become evident in the past four veeks that the injuries sustained by

ths hands of threes of the men (Lang, Balagna and Stanley) ars more
serious than originelly anticipated. In spite of the fact that the
injuries were primarily the result of the beta sctivity of the samples,
there was sufficient penetration into the dsrmal and vascular layers
of the skin of ths hands to cause fairly desp injury to thsse layers
on some parts of the hands and fingers., It is quits posaible that
skin grafting to the hands may be nscessary in the casss of Btanley

a.n:lIA.ng.

The changes in ths blood of all four individuals vere gompatidble vith
ordinary thermal burns e¢onsisting of an increass in the total white
blood count, inoreased sedimentation rate, and several other abnormal-
ties. There has been no hsmatclogioal evidence of whole body radistion

The following is a short progrsss report on sach of the four injured
Ran: 7 _

JAMES E. BATTIZAHN: This man's left hand, vhich was injured, now ap-
pears to be perfectly normal. There was a psriod of about two weeks
after discharge from the hospital during which the hand was slightly
tender and more sensitive to heat and cold. This has subsequsntly
disappeared and nov no abnormalties can be found. Ths right hand has
psver shown any evidence of radiation injury.

Mr. Battizahn was discharged from the hospitel May 28, 1548, It is
advised that he receive no sxposure to radfation until further notice.
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A. E. Dyhre, Business Manager July 23 1948

E. 0. Whipple, N.D., E-Divisicn
SUPPLEMERTARY RADIATION ACCIDERT REPOET - page 2

ERKEST J. LANG: Tbers was a continuaticn of the farmaticn of blisters
on both the right and left hands with the left hand being the more
severe up to about the Tth of June. In viev of the drainage from the
blisters and ths fact that healing was beginning, the bands wvere surgi-
¢ally debrided on June 23rd and wrapped in burn dressings. Xev drees-
ings vere applied on the 6th of July and at this time healing was com-
tinuing. The dressings vere changed egain on July 20th. The right
hand at that time had hesled except for the index snd middle fingers,
vhich still ghow unhealed aress. The left hand shows ¢{wo ulcerated

 areas which do pot appear to be healing and may require skin grafting

111 the f’ﬂture., :
JOHN P. BALAGNA: This Ean's burns began to subside during the second

veek in June and were surgically debrided and dressed at the same time -

as Lang's. On July 20th the right hand showed a camplete covering of
nev ekin. The left hand was covered vith a very thin and sensitive

‘layer of skin except for several very small areas vhich are still wum-

haaled.

It is probable that there will be complste epithelization of both hands

but that the skin of the left band will be permanently thir and atroph-
ic. ,

CHARLES STARLEY: The right hand of this patient has never shown any
evidence of injury. The left hand begen to improve about the 13th of
June afiter blisters had formed over the palmar surface of all four
fingers, the thumb aprd about one-third of the palm. The burns were
surgically debrided and dressed at the sams time as lLang's and Ba-
lagne's. On July 20th thes index end middle finger etill showed ulcer-
ated areas and it is felt that akin grafts may be nscessary on the

index finger.

(Original signed by Harry O. Whippls)

Harry 0. ¥hippls, M.D.
Health Divisiom

~ce: Dyhre
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' . DATE . Juns 7, 1948
01 A, X, Dyhre, Businsss uanager

SUBJECT:  Eadintion Acoident Report
| Refersnce: LAB:H )

Your University of Culifornia employees, James B, Battizahn, Jr., Ernest Ji
Lang, John P. Balagna, and Charles Stanley, sustained radiation injuries t¢
their hends as a result of exposure to radiation emitted by radio-active
samples, It i1s velfeved that the injuries are dus almost entirely to beta

rays which makes thesir prognosis much more favorable than if ths injuries

had been dus to gamma rays. The gamma ray exposure $£0 thsir bodies was not
excessive as indicated by film badges and pocket chambers vorn at the time ... ..
of ths test. There have been no significant changes {n the blood counts of
any of thess men or other indications that they have sustained general bodi-

ly injury. It is probabls that there will be good healing of the burned
areas in mll cases, and that the eventual results will be comparable to
thoss produced by second or third degree thermal burns. There is alvays
the poesibility, of course, that healing of ths skin will not be camplete
bscause of damages to the blood vessels supplying this area. If healing is
inccamplete, surgical repair of the 1esions on the ha.nd.s wlll be extrexsly -

difficult if not impossible.

The following is a short suxmary of the sxposure of each man md. of the
clinical progress of their injury at this date:

Jamas K. Sattiza.hn: His exposure occurred on April 30 by hendling samples
of radiocactive material, The totel dody exposure during the operation did
not exceed 1.5 roentgens. The burn, vhich d4id not manifest itself for
about ten days, was limited to the thumb and the first three fingers of
the left hand. There wes & gradual development of rather large blisters

. cn the first and second fingers vhich vers painful during the veek of Nay
17 to May 21, but began to subside after the weekend of May 22. At the
present time thare i{s marked thickening of the skin in the region of the
blisters, with ths redness and discoloretion still evident in the injured
areas. Mr. Battizahn has besn discharged from the hospital and has besn
alloved to go dack to work in the tachnical area with spscific instructions
(1) to avoid use of the left hand in any type of manual operation, and (2)
to receive no furthsr sxposure to radiaticn until further notice from us.

INVESTIGATION PROHIBIT.

CLLIEINOEL KOILVDIISIAKT

There were no significant changes in ths bdblood count, and the skin of the
right hend appearsd perfectly normal since the exposure. .

Ernest J, lang: This exposure ocourred on May 14, in the identical feshicn
a8 in the case of Mr. Battizehn. It is believed that this exposure of the
bands to radiation wvas considerably greater than that reported adbove. Lang
noted a tingling of his hands during the operation and swelling and scme
redness began tvo hours after exposurs. At the time of his return to the
Los Alamos Project om May 15, 1948, both hands wsre rather markedly svollen
and somevhat red. Blisters appeared on the first and second fingers of the
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Charles Btanleyx The exposurs of Charles Stanlsy occurred at ths sams time

o Exhibit N
Page

Memo to A,E, Dyhre from L.H. Eompelmn, 6/7/%, subJ: "Rediation Accident
Report" (Coant'd)

Yeft hand an the third dAy folloving upomro. Bince then, t.hcre has been '’
extension of the blistering process to involve all fingers, the thumb and .

part of the palm bf the left hand. The right hand is similarly involved, '
vith redness in the same arees, but the blister formation has not been quite =
as extensive, particularly on the third and fourth fingers. During the past
several days thers seams to be some improvezment in the oondition of the hands
and it is believed that the healing process has begun, lang's general body -
sxposure was recorded as 6.5 roentgens. Hs has shown soxms equivocal changel

‘ MMobloodcountvhichwormnotbodxmtora.diation.

John P. Balagnas This cxposuro of this man Socurred at the szme time and 1n T
the same manner es that described for Mr. Lang. KHe also noted itching of - '
his hands during the opsration and ths svelling of both hands several hours

‘folloving exposurs, When seen on arrival at the project Muy 15, 1648, there

was soms swelling of both hands, although not quite as extensive as in the
case of Lang, Irythema was noted cn the third day with an inorsase in the
svelling. These signs improved somsvhat during the sscand week but during
ths third week there was increass in pain, particularly in the palm of ths
band vhere there was gradual formaticn of a rather deep-ssated blister vhich
nov involves the palm of the left hand, the thumb, and all four fingers.

Although enormous blisters are still present on both hands, the reaction

of the surrounding tissues seems to bs nubsi(i!.ng a.nd. it il balieved. that

healing process has ‘bogtm

Balagna's total body exposure was rccordod as 17 roe‘ntgenn, according to
£ilm badge dats received from the Radiological Bafety group at Eniwetok.
This exposure seems to0 be pomevhat out of line with that received by the
boys vho 4id a similar job, and may be high by as much es a factor of 2.
Eis blood count hes shown equivooal aha.ngos vhich ars not believed to be
due to radiation,

CILISIROEd HOILVDILSHARI

end in the same way as 4id that of Lang and Balagna, At the time of his
arrival on the project May 15, 1948, there was scme swelling and redness
of the first and sscond fingers of the left hand. Thare vas & gradual
increase in the swelling of these fingers during the first veek following
exposure and thsre wvas a gradual developzent of blisters. The blister
process now involves only the first and second fingers, but there is a
rether marked erythema of the third and fourth fingers and the thumb vhich
seems t0 be subsiding. Etanley's injury does not seem to be as severs or
as extensive as that sustained by lLang or Balagna.

The total body exposure vas recorded as 4.5 roentgens of gemma rays. The
blood count shows no changes. The right hand appears to be perfectly normal.

/a/ louis E. Hempelmann
Iouies H. Esmpelmann, M. D.
LHH;rms8 Health Division

cc:nedical rescords
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17 ADG 1948
 INTERROGATION OF LTCDR VANDERGRIFT .

' ncowmxaumm

Removal of Filter Samploa from Dronen - Test Zabra. : LT

It was necessary for the man accomplishing t.he niuion to run 1n,
lesse the filter guickly and get out. The blus 10 r dosimeter wes checked
amr each entry and as the operation progressed, it gredually built up to
ltotalofﬂrinthecaeeodea.gna !hilmdingvmxldhangim
cause for slarm ex.cept for ths fact that this particular dogimester (inter-
mediate range) has e ccmsistent history of read.ing high by & factcr of
about three., We do not rate this blue pencil dosimeter type vory highly,
but for this particular operation it was the only instrument availavle
because tha icn chamber camnot be reed *on the run.” On this occasion
the dosimeter read 1011.- | \

Film badge exposures vWers &8 follovs:

Bowman 1.5r
Balagna 7. =
Stanley 38~
Lang 5.6r

Hethods used

Dronss landed, Long checked tail and ok'd hook om. Dronsg towed to°
parking revetment. Vzmdergrirt chacked nose for top filter dbox remva.l
Mason kept running record of dosimeter readings, logging and rechn.rging

200 mr dosizeters a8 necessaIy. Drones vere found to be excepticaally hot.

EXIBIT O '
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EXHIBIT O

Interrogation of LtCAr Vendergrift by Cdr Winsnt (Conmt'd)

'LAJ 2 perscmnel vere kept constantly inforned as to the gemsral Antensities
'of radiation and of ‘their aoumtar reading. lsland survay vas commanced
ntzunnnld.u,ymdcontmuedtbronthplu3da; Slight fanoutnotea
on 2 day as ahm'onmlosad curves. ?opriltarboxel removed with 1ift
on truck. Bowman tripped h,. Albright tripped &, Top filter boxes taken
from 11£t {two men required for each). Balagna removed ulx,'etanlq re-
moved six and lang rezoved six. (This was accomplished by shifting rela-

tive positidnl during this phase). Bownan and Albright each pulled ¥ of the

£ilter holders froa the top filter boxes. Without removing lover filter

boxea from drones Bowman and Albright pulled filter papesr holdsrs frcu

all lower filter boxes. (Thilmndop&rturetrmthemthodusgd:t!oh.

end {8 considered to have been mors sfficient). o
Now, with sll filter peper holders pulled clear of drones end filter
,Bd@wdsunleyrwvedallpaperl, took readings and placed

papers in lead containers. Lang assisted in this during ths remowval of

six filter papers from lover boxss. GOloves and 18° tongs were providsd

for this cperaticn though a ata;pn.n.g zpachine was used to mark sach paper.

An accurate intensity reading of each papsr was not taken by the RadSafe

perscnnel, but a guick reading was made and the handling pe'rwnnel advised

of the intensities involved. At this point, during the collection of ‘

filtsr papers, it vas realized thnt all personnel wers nsar tolemnnc, |

but no relief personnsl wers aveilable. To stop this cperation mld. have

resulted in a ssrious delay. The operation was continued to completion

IXHIRIT O
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Interrogation of LtCAr Vendergrift by Cdr Winant (Cont‘d)
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"end the tvo ests of papers, in their lead containsrs, were loaded cn two

C-S4's and, eccampanied by Balagna and Lang. took off for the U.S. Film
badges of Balagna, lLang, Bowman a.nd. Stanley wers ssnt immedintely to the
BAIROKD by helicopter. | '

| The eatire operaticn went smoothly and except for the faulty handling
techniqus, is believed to have been efficient. It is cbvious now that
more remote handling of filters should have been used. The success of the

technigue ¢n the previous tests gave a false value of the technique for

Z day.

Explanation
Because of the difficult conditions and extrems urgency of the work,

no written record was developed during this operation. The foresgoing
contains the essantisl facts presented to me verdally by Lt. Cdr. Vendergrift

at the earliest possible time after the operatiom.

/s/ 'mxx I. WINART, JR.

FRARK 1. WINAKRT, JR.
Commeander, U.BE. Ravy

TerAF TSI
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THIS DOCUMENT CuNsISTS OF < pAcE(S)

70 MHOK IT MAY CONCERN: —— Rk
Ontheﬁftemooqof!.ebmtutl maivedvordt&tihpdrme'
planss wers umusually active and that cné of the men who removed

mten had received 17 r units of radiation. I requested a confsrence

¢

on the USS BATROKD with Commander Winant's staff and Lt. Commander
Vandergrift who was the Head Monitor at Enivetock for this test.
Vendergrift informed me that the planes vers unusually active
and that hs realiged that the participants wera2 reaching their tolerances
before their work wes campleted, Ke stated that he so informed Dr.
Bowman who was in charge of ths group and thsy both decided that the
bloocd dosimeters which t.hay.mare using vere leaking because this par-
ticuler {nstrument hed dons so in the past. Upon developing the fila
badges it was found that Balagna bad received a total of 17 r umits.

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

Bowran 1.5~
Stanley 3.8~
Lang 5.6 r

Two days later ve received a wire fron Dr. Louis Humpelmann at Los Alanos
{nforming us that Balagna, Stanley and Lang had arrived back at Los
Alamos with swollen hands, also that Sattizahn from Yoks test was aleo
shoving scms reactién. I impediately sent for Bowman, Albright, Ogle

and Linenberger and other members of their groups ~ blood counts were
made on the entire group and wvere normal, Thers wvas no svidence of any
lesions on their hands., I g_t_xaltiansd Bowmsn vho had participated in all
three tests end he informed me that he had cobserved Balagna tearing off
the filter pepers vith his gloved bands instesd of using the wire olippers
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that were supplied for this purposs. He told me that hs tossed him &
pair of clippers and told hinito use thea, , *

I have recently returned from & trip to Los Alamos vhere I made
[ 3 cm;pléte itucfy of the four msn mentionsd above. Btanley Mmcd
me that he received his injuries wvhile cli'ppix@ {dentification tags
on ths filter yapers.' Eis injuries included only his left hend. He
held a paper vith his left bare hand and clipped the identifying
numbers with & clipping device which he held in his right hend. Eis
right hand showved nmo injury. This cienonstratel to ms that the in.;ury/
vas due to beta radiation and could have bsen avoided by uaing the
mtrtme..ntl supplied,

These men have received excellent medical care and are making
very satisfactory recovery. It is anticipated at this tims that
recovery vill be complets in 2ll four cases. It is m@andod that
they be examined at least every six months for a period of years,
and that they should not be allowed to use their hands in coatact

with radiation in the future.

[s/ Ja¥ES P. COOREY

JAMES P, COONEY
Colonel, NC
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