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FOREWORD

This report has had material removed in order to make the information
available on an open publication basis to any interested parties. This effort
has been accomplished specifically to support the Department of Defense Nuclear
Test Personnel Review (NTPR) Program. The objective is to facilitate studies
of the low levels of radiation received by some individuals during the
atmospheric nuclear test program by making as much information as possible
available to all interested parties.

The material which has been deleted is all currently protected by the
Privacy Act.

This report has been reproduced directly from available copies of the
original material. The locations from which material has been deleted is
generally obvious by the spacings and "holes" in the text. Thus the context of
the material deleted is identified to assist the reader in the determination of
whether the deleted information is germane to his study.




Copy —d_

5 July 1954

SUBSZCTs Repard of Profect l-¥=iif on Thi~ty lervice Mea
Expesed t8 Fesiduel Fadiaticam at Cperaticn Castle

s ™he Surgeon Cemaral
Department of the Army
Main Javy Building
'Jld:infton 25, o, Ce.

FIOMs Birector, Project l=é=54

Pallowing the 1 Mareh detomation at Bikini itall, the
Commnding Cemeral of the irmed Foress Special xeapons Project
vigitod the Proving Cround with scme of his staff. Lt. Celcmel
G. M. ¥cDonnel, }C, USA was on this steff as a medical sdvisar.
At that time the thirty servioce »em (24 Air Toroce, 3 Army, and
3 Havy) vbe bhad been exposed to debris from the 1 March detommtica
vere under the care of Froject 4.1 (Commander I, P. Cronkite, MC,
USH) on Zwajalein Island. Discussicas of hov to return the thirty
service mam %o duty took jlass on Xvajaleinm between Dr. Crenkite,
Dr. Bugher, Dr. Eomd, Dr. Cemard, Calonel leupim, Lt. Calomel
Prowning, Lt. Colonel ¥cComnel, snd the other physicians rresent.
It vas sgreed that the thirty service men should te sdxdtted
scoewhere o paticnt status and studied furthar befcre going
tack to regular duty. Eventually, after ocnsideration of several
alternatives, it was decided to retura the thirty mem te Triplar

Arwy Hospital at licnalulu where the Iripler facilities and




professionel stalf cculd be utilized.

In a letter (MEODD=30 471.6 CISG No. 127142) dated 23 April, The
Srgecn Conaral of the Jepartment of ths !‘rwy directad that a special
teax be cssembled *to ocnduct a2 detalled medical svaluation of certain
members of the Armed Foroes furniahed for that purpose by ths Comanding
Ceneral of Joint Task Force 7." In accerdance with that directive, a
toan of fourteen people s ssssubled at “alter Feed irmy adical Conter
in .hlhintton, De.Ce The work was designated at Froject l=¥=5{ and the
personnel of the Projeet are desaribed in Appendix VIII.

The team departed "ashington om 23 April and arrived at Tripler
Arxy Hospital in Homolulu om 24 April, Aa advanced party consisting of
the four physicians proceeded imredistely to Iwajalein Atall arriving
there en 27 ipril. Dr. Creakite, "r. Bead, Ur. Pugher and Calomel Muxpia
wvare pressnt snd, although they vere alresdy extremaly buay, thay toak tine
to erient the msmbers of Project l-¥=5{ and bring them up to date. Neanwhilse
preparastions were being mede at Tripler Army Tospital to receive thes thirty
patisnts.

Ths sdvanes party returned to Tripler on 28 April and om 29 April, the
thirty ssrvice mem were reseived and admitted as petionts. It is 1ifficult
to do justice in werds to the magnificent coocperaticn of Colonsl Eartford
end the Tripler Army Hespitsl staff. 411 needs and requesta of Iroject
1-i=54 wers given the highest rriority and vere filled with astcoishing
speed.

The alinical cbservaticns oa the thirty patients vore @oopleted hy

15 May ~nd the patients were discharped to duty onm 17 Mey.




cartly after the arrival of these thirty ratients at Tripler a
giort press release vas nede ty Joint Task Toroe 7 describing the situation.
The local Hawaiisn press toek ne intsrest in ‘hs matter beyond printing the
releass. [Te fact that the worl could be done in a calm and Guiet atrmosphere
and with the best of clinieal facilities was of great assistazoce.

The first zsmbers of Project l-¥=5{ to return to the Yainland departad
Homeluln cn 9 May nnd the last nember left cn 22 May.

CLINICAL CBSERVATICES
Each cf the thirty patients was minemltntionbyth fol  owing
departnents at Tripler Army Hospitalt
1. Medicine (Celomel Hughes)
2. Dermatalogy (Lt. Colcpel Clsenm)

). Zxgery
4. Ophthalnology (Colcnel Lowrey)
try

g: Cantistry

Spsaial exphasis wvas placed upon exarimmticn cf the lens of the eyes
50 as to estabdblizh & firm base=line to aid in the evwaluastion of any cataracta
that mxy arpear in the future., Mo lens almormlitiss of any kind were fourd.
One patient’ vas found to have mltiple, supsrficial, whitish, strozal
ap.dtiu in trs lowvar Ralf of each cornsa. These wars possihly, but not
ascesmrily, dus to dust vhich the patisnt reparted getiing into his eyes
aa the day of the sesidental exposure.

Tea patients im all vare found te have akin lesicns atirid table to
ocn‘ast vith radicaetive debris. Ths mest striking findings wvere in the
four Regroes in the group, all of “Wiom shcwed the lrownish tunds across ths
fingerzaila that are seen in Mg. 1. None of the other 26 mem had +zy such

lemicns, btut thae finding was ccomon in tre_Z2i0 darkegkirred Marsrallese




natives studisd by Cronkite vho were exposed st the same time., The present
positica of these tends indicate that a8 the time of the exposurs the
dameged cells vers in the nail root.

In two of the four Negroes the males of both feet ahowed hyperpigmentad
trownish spots as seen in Fig. 2,

Fig. 3 and Fig. 4 are exauples of the hypopigmented spots foumd over
the shoulders, chest, back, end eubital or peplitsal fossee of nine patients.
The dermatologist had no diffienlty in demenstrating Melassezia furfur in the
lesions and the skin alesely resembled ‘hat seen in tinea versicolar. It was
decided that the deeisicm as to the mture of thess lecioms shculd depend
upen the obsarvations mede earlier by the asmbers of Frojest {.l, Cpematiom
Castle.

All elinicel obssrwations vere reesrded and placed iz the individual's
hospdtal chart. Alse attaebed te sash ahart 1s & ooy of the Tecerd of
alinical chesrveticms made during the perfed 12 March to 28 iprid by Preject
bdele These copies vare kindly furnished by I'r. Cronkite.

ALl other alinieal findings vere irrelevant te the 1 Mareh sccidemt.
The beratologieal stuiies vere likewise negative. The lattar are reported
in detail im Appexix VII,

Investigatioa of Intermally Teposited Fadicaetive Matsrials

A seriss of tests ained at detecting ary internally deposited radio=s
active materials vas mede 2nd sll patients vere ineluded. Ior medicomlegal
Treascns it is neessmry that all measurements made oa t:e patisnts te re=

ported hersin. IThis makes it necessary to inalude a sreat deal of negative




data wuich ‘ces nct oerit discussicz snd which 1s tedicus. In what fellows,
Cierefcre, each sub-project is menticned triefly und the details of easch
investization are relsgated to an aprendix, By making liberal use of
srpandices, it 12 hoped to mintain see measure of cootimcity.
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Assay of Uripe for Radiocactive Iodine

A method wes developed and applied for extracting the iodine from
& urine sample and depoaiting sams on cne plancket for counting. Scme
24=hour zamples gave occunts as ulgh as twice background. Subsequently
pocled seples cf six litors of urine gave counts 12 tiues backircunc.
The resclts ere rapcrtec in Appendix I.

821 gezples were fcllowed with rereated counts until 24 May and an
eight—day balf 1ife was found identifying tue isotope ag IX-1

The quantities of 3 fcund in the urine indicats a body burden of
about 10% of the maximum parmissible azount.

In Vive Externul Surveys

4 clinical seintillation ccunter, Fig. 1, Aprendix II, was smployed
to survey seven points cn each patient (thyreid, thigh, T=4, sacrum, sternum,
both knees). Some slight evidence of iniarmaily deposited gamma emitters
was found but the total body turdens indicated were wall telow the offiocial
mximmn permissible amounts. "he method and resultis are presented in
Appendix II1.

Assey of Fecea

The morning stoaia ol eleven patients were sualyzod for radioeactive
Ba and Sr by a zetnod in wnich the chenical processing of the surplss was
simple encugh to te acoumplisked with the fecilities at hand.

All sarples gmve counts above backsround, the highest counts being
about twice bacikground. The indicated body burdens of radicactiva Ba and Sr
vere of the crder of 1% te 10% of the maxirmm permissihle amounts. The data

Y fge 7 Deleted.

are givem in A:vendix ITI.



inalyses of "rins Csrplas for Fadlcactive Materisls
Cthsr Them Icdine

Conesntratad urine sucrlas, potaasiun free, falled to ahow asigni-
Llcant amcunts of radiosctivitye a4 mare labaricus effert to analyse for
radicactive & ~nd a in urine sampies alse yislded nesjative results., le

Tesults of these tests are givea in ‘rrendix IV,

Aadicactivity of “xpired Alr

Cxbtmled air was exarmined for radicactivity 3 introcueiny the ailr
directly nto an iom chamber and mesasuring the resulting curreznt with a
vidrating resd slectromster, No radicectivity wma detected and the pre-
cision of the method was such as to set an vyrer limit of 70 us on the body
burden of C14, This is to be ocmpared vith the maximxm rermissihle tedy
burdea of 250 ue.

In a sudssqueat series of measurenments an improved technique s
eaployed using the sars arraratus dut in this case eash petient exhaled
1000 tizes through a 6 Molar ¥aOH soluticn to trap the (Cy. The XXy
_oollcoud in this fashion was then re~converted to a gas snd msasured as
before. -gain mo radicastivity was found and_ in this case the rrecisica
of the methcd wvas such as to set an uprer limit of 2 us on the bedy
turden of Ci4,

These dats and the details of the metiod-are given in ippendix Ve

Auteradicgraphiac Jtuxiles
Urine sarrles from patients ard contrels were reduced to dryness and
aprlied to Esstren Flue Erand Xeray 211n= for sbout 270 hours, Mo signifi-
cant evidence of darkenirdy e to radicactivity was fcund.



A sixilar attespt to detect in ividual elpha tracks cn §IE 1=
revealad caly those tracks nerrally found !n 21l urine. A-vendix VI

reports thase neasursmants.

Eamatelogicsl ~tudiss

These ineludad a cr~plets bloed cmunt, heweglobin, hematoerit, platalst
count, rnd cell zorpholegy. All cell counta and ebservations vere mads and
recerded perscnally by the Heratolopist (Capt. C!'Uriem). 3o tectniclans
vere exployad for tiis work.

The hsratalogical studies wers uniforuly negative with respect to
radistion eifects ami are reported in detail in Appendix VII, as vall ss in
esch patient's hospital record.

Personnel isaigned to FProject l-i=5) gnd Their Marticipetica
Ths necessery rersommel for this Prejeet could be sssembled and
surported caly becsuse mimercus individusls and organizations ococorerated to
the fullest extent., Arpendix VIII is an scocuat of these efforte.

Discuspicn

In the absence of amy lar;e anount of intermally doposited radiocactive
aateriels it i3 ualikely that the Suture hoalth of any of these individuals
will be influenced sifniffcantly. Zach of them does have a alightly increased
chance of eventuslly showin: cme or more of the diseases known to be late
ssqualae of n&htion eaxposure. These include leuksmia, outoogsﬁia sarcoma
and hrcnchiogsenis carcinoma, The nstural incidencs of ‘hose iiseesea is
such as to make n allisht increase i=rercertitle in a ;roup a2z small as

thirty individuals.
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Insofar ss tiiey are tats turns, the skin lesions rresent o rroblem
that oannot be evaluatsd at prreassnt axd, as with the diseases noted abeve,
caly tine can tell whather or not there will bo sericus secuslas. 1o 3oe
experimantal snimnals under gcxg oond:iticns, bota turns can Ye axpected to
reslt in skin carcinome in about 25% of tha cases.

During the period cf clinical observaticn we had zno diflficulty in
establisning pleasant dostoreratient relationghips witk these tiirty nen.
They cane to us frox an isclated farward post where life is scustilhiing of a
bardship for everycne. Ibhe pleassnt surroundings at iripler were a welcocs
change. 4 libersl prass policy was instituted, Tut there ware no incidents
umn:ﬂ'QOMWdauu. This harmony was a result of the
sperd effarts of the iripler permanent staff.

Upon disciarge all thirty ceam wvere in a cheerful mocd nad it apreared
that, in thelr minds, the insident uas pust histary.

from the militeryenedical peint of viow it is importent to note that
ve have, in this group of men (and in the ‘arstullose matives), an exacple
of external reeidual radiation as opposed to internsl. The dcse of extermal
gaxma recelved ‘t, these indiviiuals was not insignificant. The estirataes run
as high as 205?0!' 25% of & lethal dose, it tha mrs time, the int.rr=l hmzard
s relatively small, This verifiss the conclusions drawn from animl &x-
perinants done at Cperation Jangle in Revada.

The beta turzs are, of course, classified -8 an addiilcnsl external
bazard and are not included in the 20 to 253 ostimate noted stove.

wWhan zived fission proaucts are dposited intermally, tho sncrt hslf if3
materials (e... I231) Lawta %o alizinate themsalros rapidi;’., Cerimning abevt

/17



a 7ear altir axposure “he riscipil Internsi razard iy radiesctive streatius,
ths other corpetiters having boen alininmated ty physical dacwy or ty eoxeretion.
Iz the lorng ramge view, thersfore, 1t i3 the 25-year strontiua fized in tone
that poses tie maip protica. & fiziin: of radlcactiva lodine ir ihs urire
may or vay not indicate a full ccwplement of tha otiher fig-iom rrocusts, ce-
pexding cn whether or nct there has been physicel fractizpation of tle figaicn
produst mixture during the noversnis of the clowd. It i3 therefore lmpertsnt
that ve uaderstand how the kinetlss of eloud diffualon !nflusnce the intarnal
axd external hasards. TFor exanple, it is possitle that the gasecus fissicn
jrocucts suah as Ialine and Ienem are "much nmore widely dfspersed than the
metallic oxides. 4dlso it i3 conceivable thet at greater dlitances, and iater
tines, the situation is reversed with the iaternal htasard beccning dominant.

With the axcertica of the gaseous fliasiom ;roducts, the radicactivity
in a bomb cloud is dcund to diascrete particles. Ths externel -nd inhalaticn
bazard i3, therefcre, cne of =ultiplo point sources 2nd in ori:r to evaluats
such & hezard it is necessary to knov in detail the stremgth of t:e particles,
hov they 2ove, and how they lie upon wnriocus surfaces of intsrest., At the
present tine our kaowledge of these !iens, partiolarly the lzat, is in-
adequates for prwlictioa rurpeosss.

In the case of the thirty ssrvice rem at Tripler, an atiterpt vas mace
to deteat alpha erdtters in the urine. 4 scintillation orystal with a
discriminater circuit was used., This arraratus, which failed to show ~ny
positive {indings, was cepable of deteetins the laevels cf urine alrha
activity assceiated vith 2 maxi-mm permissible bedr btrrden. In crder to

preue tiis matior of alpha further, a <l-hour urine sample was cclleucted

Th



frem sach =en rn the sa=rlag shiirad to tho Jeeltn Tkysics Nerartzent

(3. Mo ‘!r‘“!r) of t.‘:c 7’anrcz'd ::lant cf the U.S. A.BQCQ t’.i: 'Tffc‘,“t ‘as made

peesitles through the cocperaticn of Ir, Jelm Tughar, Divigien of Tielogy rn

Modlolns, TeSe AeZ.Cs The results cttsined fro- thess snrles are not et

availalle,
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AFTENDIX I
Assey of Padiocsative lodine in Urine

Work was begum on this Froject upem arrival of the group at Iripler
Army Hospital. However, ssveral aodificaticns of the method tad %o te
developed snd it wvas not until 5 May that the first seven samples were
counted. The most active of thess individual 2/~hour sarmples (See Takle 1,
Appendix I) wms some five times background and oonsecuently the msthod
becare of paramcunt interest irmedistely becauss vith respect to internal
deposition tiis was the caly unequivocal dencmstration of s positive find-
ing obtained up to that tine. The ocomparstive ease with which Iodine was
found in the urine does not MuﬁaWWd Iodine hizh relative
to the cthar alenments, tut is rather a reflection of the high exaretica
rate of lodine and an effiecient method far Iodine sxtracticn from urins.

In view of what i3 known about the excretion rate of Iodine, the resulis of
Table 1, Appendix I indicate a body duxrden of lodine teo the extent of about
10% of tolerance.

In order to odtaim mare active 1od;m mrples, a Zi=hour urine sarmple
vas cbtained from each of the patients and all thirty samples were pocled.
From this poal it wvas possitle te get the lodine from six liters of urine
all on cns planchet for oounting. This sarple ocountsd 12 tires dDackground,
A parallel run using 6 liters of Tripler .rmy Hosrital tap-vatsr yiclded s
planchet which counted backgreund only, |

All of the lodine samples vers transported hack to Valtar Reed Army
Hospital snd counted during the period 12 to 24 May. All serples deeaysd
with an eighteday half 1ife, the test decay curves teing obtaired ‘rem
thoss marples thad were the most sctive initially,

14



Method of Ixtracticn of Icdine Frow Urine

A. Preparaticn of 2~hour urine sacple.

l. Acidify urine by the additicn of 530, using 20 ml of 6FHHSC,/1liter
4 &
of urine.

2. Mlter whele sanple threvpgh a Tuchner filter prerarsd ss “ollowss
(a) A filter :andwich made with two circles separated ty
a locsely packed layer of asbestos.

Bo Add X I 1 nl of a soluticn containing 20 mg/=l as carrisr,
Ce Save urine until filter xat is prepared as follovs.
D, Treparatiom of Coceh filter,

l. 70 a D msdium sintered glass filter is rlaced in sueticn arraratus
arranged vith valve permitting instantanscus retura to atoospheris
pressure.

2. 50 al of a suspension of Cooch Asbestos eontining 1 gm of asbestos/17) =1
Hx0 is placed in the filter and dried by suctiom.

3. Preparatica of filter mt? ecataining calloddal silver chlaride.

(a) 250 m3 of asbestos suspengica as in D=2 above.
Separated into twe 125 =zl porticns, vhich vill be
uged tegether for a single filter mt,

(5) Acidify each pertion im D=3a by adiing 2.5 al GNH250,
to each portion.

(o) Add 1.3 ul of s acluticnm of AsNO4 containing 3.1 g
per nl to emah portion.

(d) dd slovly vith comnstant stirring 11 ml of a 0.1 sclutica
of HCl to emech portionm,

(e) Carefully ndd the 250 ml asbestos in 4 paortions suspension
to the filter ss in D=3, extract by sucticn encugh fluid
to leave a thick slurry prior to the alditics of each aliruct
arxi after the last additiom.

(f) Carefully cover the slurry with a layer of ses sand about
S mm in thickness making cartain that the glass to asbestos
mrgin is vell coversd to prevent chenneling.

| (g) Tinally cover ths sard with & filter papsr to rrevent
disturbing the asbastes layer.



(R) Wash with 150 ml of 0O.l maazﬁ.rmvimr with gueticn symin,
b.j.nguartmlnotto;omif mat to tecors dry,

(1) Zach filter so prepared shculd te used fcr not =cre than
2 liters _ 50 nl of urine.

Filtration of urine should proceed not faster than sbout 1 liter/tsn

mimates.

Oxidation of I~ to ID;™ and extraetion.

1. After removing last addition of urine wash mat with 200 al of
Ol NByS0;, discard filtrate.

2, IC,~ extractica is accoaplisted by adding 50 =1 C.1NH;50,; to which
418 sidded 3 mnl of "Clarex® (sodium hypoehlorite). Allow this solutien
to stand cn the filter =at for 5 - 10 mimutes then slgwly sucticn off
the filtrate iateo a ecllacting vessel, At this ¢ the filter bed
may ds al owed to Ary after wmshing with am additional 25 ml of 0

HB80; .
3. Heat filtrate cently for 10 mimites cn a lot plate to drive off.Ql,.
Preaipitation of Agl.
1. Add 5 ul of 2 10% selution {10 gme/100 ml) of sodium bisulfite.
2. idd 1 ml of AgN03 (0.1 gm/ml) slowvly with ecnstant stirring.

3. Filter in demountabls Fuchner fumnels and mount the precipitats ea
a planchet for ccunting.

o/ ¥edified from the proosdure described by H. D. Purves, Sature
1691111112, 1952. ’

mewum-tmbomm to dry or rack sinoe this pro~
duces shannels threugh the asbestos and interferes with proper ex-
change of Q1™ and I™ during urine filtratiom.

&/ At this time the filtar mat may be sucked dry of its ocnteat end
discarded.
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AFTEADIX 12
In 7ivo xtarmsl Jurveys

Pricr to leaving seshington, Dele, word vas received at ‘altlsr Taed
ATxy Yedical Center from the Los ‘lamos Laboratoriss (Ur. . C. indsrsen)
to the effect that urine sayples from the tiirty service mem had tecen found
t0 comtaln radicactive icdine. This led maturally to the ldea of looking
for thyroid iodine uptake in the thirty mem, amploying the arraratus used
routinely for this purpese ia the¢ Radicisotope Clinio st allsr Feed Army
Medicel Center.

The first axploratory measursrents mde at Tripler on thke thirty
patients showed no particular concantration of activity in the thyroid tut
there vere indications of o slight amount of pammm activity over variocus
podiats on the bedy. Comsequently, a systemtic survey of =211 thirty mationts
s made in the manmer shown in Fig. 1, Appemix II, Seven aratcmical points
vare surveyed on each patient. Ths poin‘'s chosea veret

l. The thyroid plond (erioceid cartilage).
2. Thigh, 4 inches above the Inee.

3¢ The stermm, zid-way detuween the xiphoid process and
the sternal notah,

4. The fourth thoracisc vertetra (Sec Fiz. 1, Appendix II).
5« Tha sacrun.
6s Lataral aspsot of tha ri ht Imee.
7. lateral sspect of the left Ynee.
During the actual murveys ‘ho llgtance Ircm the ocuntar o the akin was 15 ca.

For sach patient ore five-mimits zcunt was rede over each of the sevea

points zoted atove. In aditicn, one five~mim:ie Tack,Tound rm w3 wmde




o

before and after surveying the seven points, lhe tackrrowmd for eech ine
divicual wvas taken cs the mean of theze two readings. Ca different days
the mean background verisd from 165 to 208 counts rer =imuta. For any cns
patient the mean difference between ths two beckzround counts wvas 9.1 orm
and thu greataest difference noiad s 29 opri, The results cobtnined ca the
patients ars ;iven in deteil in Table 1 of irrendix II in terms of counts
per mirute above background. The uijhast ccumts noted are of iths arder of
15% above baakground and wmany counts are actually below back round. o
ccnclusions can therefore be drawam from the rav data,

Tabla 2 of A rondix TI sumnarizes tha data e¢f Teblz 1 topether with
the standard errar of the determinaticn. Table 2 shovs that the thirty
lsft inees avaraged 11 + 2,0 ccumts ;er :imutes atove lackgreuad. Ia tiig
euss the standard errar of & 2,0 ixplies that if the whole yrocedure
(ooxmting thirty left inees) wers repeated, e ;robability is .67 that the
v regult wctld be betwean 9 and 13. Cn this tesis 1% arpears possihle
that all peints except the sternim and thoracis vertsdra con‘ain sore
activity,

The D3~1 ocunters vere calitrated with a 50 zl flask acentaining 10~2 us
of 138 45 50 ml of wter. The flask vas mounted in a watar neck phantca
and placed a% 15 om from the counter, 'Ath this calibration,counts per
simte may be converted to 1A oruivalant as shown in Fov 2 of Tahle 2,
Appendix II.

Insefar ss these data do actually rerresant interrally dsrosited
mterisls, the folloving may te seid:

l. The alemszts resronsitla are ;erTn eritiers snd fr-m tle

curves cf iunter and Zallow (1} Zr, M. .Cay-and Pr arresr to te ‘he rost

19




likely eandidates. the ‘remgatrshiung frem ¢ rnd T ALl te neplipgitle (2).
2, 1131 zamra Tays cculd not be responsitle for these readin;s aince
the thyroid ccunts c«re not 5ich relative to other pointa cn the -y,
3. Takins the warst case (the ri:ht knes) and notinr *hst in survering
this paint the counter "sees® atcut 27 of ths *otal volume of th: tedy, the

total body turden imitcated wculd be g_._%e_ s 0.7 ve of I13 4.yimmlent.

This 1is %0 be compared vith the fallowing mexizum rerxizaidle beody Durdens
of scze rslevant fissiom products,

N - 90. ue
Cottl £ Priid - 5, ve
léh . o,

. Fige 1, Appemdix I1
In Tivo “xternrl Surver Cwver ¢hg Interalawirilsr Point
(Fourth Theracic Vertatra)
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Table 3 « Appendix II

SUIBURY OF 1N VITO SUAVEY DAZA

4t T aighe Lel¥
M Stermm Doracis Jaorum ARee Lhee
Counis pap
maute abeve 11 22,3 14 %2.8 3217 32,4 8 235 13°% 2.4 1l 0O
baskgrowmd
po %"} e
alent in 0018 C.19 00077 00087 8,014 0.018 0«04
xisresuries
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APPESDIX IIX
Assay of “eces
A mjor porticn of the morning stools of eleven patlents were acsayed,
The 3stples were dried in s rlatimm dish at 100 = 1309 C ‘or 12 - 16
hours in an oven snd trensferred te » Tuffle furnsce snd heated st 57U° C
for 3 « 12 hours, 7be closed =ule door linited the gsuvply of oxyren to
ths ssryles and prevanted vicleat bturaing with loss of ash. Swanty to forty
ml of 4 ¥ EC1 weare sdded to each crucible =nd heatsd for 17 = 20 minutes
under an infrs-red lacp. This hastened tlzm salution aad evaporated acze
of the cxcess aald., Thae salution snd a small amcunt of inscluhle ash were
washed into a seall beaker snd amde up t0 50 = 60 ml. The reaidue arreared
to consist of some sand and siliole acid.
The above xixture was divided inte three pertioms.
(a) The $nsclubla rasidus (digcarded).
(b) Sulfats inscluble roriion as Frought down with carrier
oonalating of 25 mg of Ba end 25 ug of .
(s) The dried filtrate fros the Pa30; - 3r30, rrecipitaticn.
(b) A salution of Ba(¥03)2 and w(103) ecntaining 25 mg each of
Be ond 3 vas sdded to the filtrate from (a). Ho50; was ndded to insure
complste precipitation. The salutiom was digested at 60 = 9 C for 2 heurs
and filtered in the twowpisce Pughner fumnel, The precipitate was air
drisd, sscured vith a thin oceat of plastic and countad for beta=gaies
sotivity with a tidn vindov (=M ‘ubs, Tre results are attashed as Iablo 1
of Appendix III.

() 'Tuo of the filtra ss frem (b) were neutralized vith aCH and the

Fii adjusted to between 4 and.5.wiih szcetic scid. The sodium Boculiinitrits




sdded to remove potassium (if any) was destrcysd os indicated by shanse in
color on standing. No precipitate ws yroduced. ¥o furtter atterpt was
made to removs axy pocsible potassivm. All samples (including twe menticoed
above) vare redussd %o dryness cn a ot plate and a portion sssayed using

s Eualear of Chicage well counter (sawm only). Counts equal to or greater
than background vers found. See Talle 2, Appendix III.

The results of Table 1, Appeniix III, supzest tut do not prove the
[resence of intu'na.n.r. depoeitad radicactive Ba and 3. Censidering the
nown exaretion rates the total dody burdems inricated for these twe elemsmte
are of the arder ef 1% te 10% of the maxiwm permissibls amowmt.
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AFFENDIX IV

Analyses of Trine ‘explss for Radicaetive laterisls
Cthee Than Iodine

The first systecatioc attempt %o find activ}ty in urine s dene on
urine sszplas frem which the naturally radicective K40 pag beon removed
by the ocotaltinitrite msttcd. One zl of 1 ¥ ENG4 and 2 rl of 22% ecdiwn
ocobaltinitrits wore added to & 100 oe uliquot from 2 Z4{~hour urine sample.
This wvas allowved to stand for 2 hours at rcom terperasture end the potassium
removed as a precipitant. In crder to racuoce the chances of loas of iodine,
the filtrate was aade baszie (pi « 9) vith FE,CT, The sclution was thea come
osntrated to s volume of atout 7 « 11 co (emch Dewsured) ca e hot plate.
Five zl of the alurry ws placed in a test itbe for sssay ia gazua well
counter; cne ul was dried onto a planehet for beta Rlus gamza assay,

The results obtained with the gamxa well cctnier are given in Tadle 1,
Appexdix IV, Ia the oclumm called "Crine Fatie" in ithis tahle, ths de=-
ncxinator of esch ratioc denotes tke actual valuce, in ce, tc which the
100 ml saaople vas reduced ty lLeating,

Tzble 2 of Appemdix IV gives the resmults of counting fer Ceta plua
Carma tsing a :in vindew C-M acunter, v

No aignificent amcunt of radicactivity as dalected Uy this sizple
concentration method and thereforw a wvet aghing proceciuss was adopted.

Processing of et :ahed Urine Sax=ples
Varicus alicuots (2ever less than one~lalf) of the 24~hour sample vere
assayed.
Troa 3C0 to (70 ca of urine =nd 25 40 130 cc of concentratsd (204
vers rlaced rn a hot plnte ind 2lowly raducsd in volume. Alditicnal urine

=¥




anxd scid vere sdded until ~ntire ali uot wvas reduced to dryness. A fev
0c of ocncentrated HNCy were sdded snd the swmple sgain trousht to drymess.
This was repsated three or four tives until ths rs-iduo_ vas & yellovish
white, liis 'ms suspended in 100 ml of warw valar,
The alicvot vas divided into three parts for essay.
(a) 1he vater (dilcte er,) insoluble residue
(b) The iascliutle sulfatse as 'roueht down with Fa and
3r sarriar and sza:‘.
(3) The f{ltrate from (b) after the remewvel of K vitk
sodium cobaltinmitrite.
(a) The insclubls residus was removed by filtration threugh filter
papere The samples vare filtered in a speciel two-pisce Fuchmer-tyre
fumael ecntaining a 1" dise of paper which eculd be removed and mounted
on & planchet for counting, .
(b) A solution of Ba(i04)2 and Sr(N03) coutaining 25 mg eseh of Ea
and Sr was added to the filtrate from (s)e H230; was added to insure come
plete rreaipitation. 1ba sclution was digested at 60 « 700 C for 2 howrs
and filtersd in the twe=piece Lushner fumnel. The precipitate was air dried,
secured with g thim comt of plasties and ecunted for leta « gar-a aclivity
vith o thia vindow G- tubee
(o) Before the filtrate from (b) oould te concemtrated and sscsuyed fer
garze it vas necessary to remaove the potassium, The solution was sutrelized
vith HaCH until ¢ permanent fainmt aloudiness uas oronuced (p2 5). Tha
solution was clsared vith cne ml of cczcentrated acstio aacid. The potassium
vas than remcved stapwise with: small +dditicne of sedium sotaliiniirils.
This vas anded slovly to a vsrm seluticn {£0 « 7C® C) an2 tre solutica allowved
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> stand two hours before flltering. Thaes additicns wvere centimied umitil

) oore precipitate was produced. he selutiom was thea evaperated to dry-

188 and a2 portion asssyed on the vell® scintillation counter.

The data obtained frem (&) aal (b), abovse, zre . ivon iz Zatle 3 amd
2% fron (8} fa -iven in Table 4 of iryemiix IV. The findincs do not

dieate any aignificant quantities of actlvity ir the urine ss=ples.

30



Teble 3 « Appendix IV

CONCENIRAYED URINE BAMFLES « GAMA ONLY

Well Counter -~ § ¢0 urine, potassium free, sonsmiranted 10,1 |
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APTENDIX V¥
Radioactivity of “xpired Adr

Eraminetion of the treath of the thirty patiemts for radiosctivity ws
carria? cut %7 iomisatica cmebsr technie, The chanber used is one cco=
structed at the Saticnal Inatitutes of Jealth for tracer studies of tha rate
of :roduction of laballed earben dicxide sfter the administration to anizals
of substances labelled with Cl4. Inis ctamber uas a capacity of 5 =illincles
ef carbon diexide and an efficisncy of about 807 for the deteatica of
radistion from M4, It 1s of dual ocnstruaticn, vwith a dumcy side zcnnected
in elsctricel oprosition to the rsastring side to wiaimise tackgrouad drift.

The potential measursments wvare made wit: an Applied Thysics Corporstioan's
Model 30 vilrating reed electrometer, uhich wves used vithcut a heed resister
8s a mull (rate of drift) indicator. This chamber-electrometer combinatica
has a drift rate of 1 valt/min. after subtractica of slpha backpround, vhea
f111ed with 3.4 x 107 ue of C'4 dioxide, 5inoe the chaster has s carsoity

of 5 millinales of COy, this is ermivalent to a speeific aotivity of
7 x 103 uo/=M.

Measuremonts wvare made by taking 3 series of {ive-mimuts observaticns
of drift rate. Initially, tam cbssrwtions were used icr a total cbesmrvatica
tire of P17ty mimutesjlater cm, as it became aprarent that oo significant
levels cf radicactivity vers lLeing enoountared, the munber of otservatioua
wvag reduged to five since tire wae rressing, Curing the ctservetions ths
pansl metar of the elsctrometer wvas watched contimuoualy for the detectica
of alpha evants. ihese wers subtracted ocut rmemually by cexpensation with

ths zaro =djustor potsnticameter,
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Tvo serias of reath: peasura:ats were Tede, In thz first, referred
o 23 "total treath" msamrensnts, the mtjzet blev up a rubber talloca to
2 yolume of ztcat five litars sri ths Ttnlleen waa scrnncstad o tia ysae
inlet of the measuring chanber via & drying 2vbe fillad with culeiuma
chloride =nd provided with a sctten flug to prsvoat iuut from the dessicant
being blowa intc *he chexher. 1he bolloen vas allowsd to diacharge Lts con-
tents tlrough the chambar thereby fluvaking it wit: alout [ifty voluwes of
sample. The chrrber was thea alosed off, =nd after a ralf hcur's wait for
trangienis tc subside ihs cbservations wers besun,

The rurpose of the asasuwrerants on tctal lreath was to lool fur
radicsstivity from all possible volatile gcurces. In particular, it was
thought at £irst that there might be some XelJl presert from decay of IM R,
Hewsver, ulon an estimnte of mexiuzm total bedy turden of 12 tecazs awail-
able from Geizer counls on urinary iodide it becames obvioctus that the xsnen
lsval in the treath could not te su{ficient to detsct. For thls reascn,
axi tscause cof ths tim—eonaunfng character of icaizaticn chamter masure=
nents, sssaYys of tolal treath wvere not made on evary individual tut omly

on & sample groups
The data are presented in Tadls 1, Apperdix V., It is obvicus tkat nome
of the walles ars significant, A rcugh estizate of the maxi-sm body burdea

established bty these msastrenents can Y rado as follows:

V « valume of tidal air, ip trkon aa 10 liters/min,

¥ = volume of lonizat!en chanmter, s 102 nl.

T « dlological hel? 1123 of “re isotores, 13 ~iven a nominal
velus oi 30 days. (Carbem=l4 i® not belny cconsidered
here, It is rigalt ~ith sererately.).

S ~ sensitivity of instrumant 1a 3.4 x 1072 ug ef gl_l» rer av/min of drift.

kY4




N =« the mmber of minutes 12 1 day.

H = t:e ruzbar of hours ia 1 dey,

L « ths bxiy bturdea.

Row if tha wmiue for be taken literally, th: “irhest obzerved
realing is J¢3 mv/min above background. There, assuaing first order
ellxinrtion Xinetics 0.3 SVMH/¥ = 0,69 B/T and *he meximmm body burden
1a 70 ue CM4 eciwmlopt.

The necessity f{or exrressiny the tody burden in clé ouivalent steus
from the fact that the ehember vas cxlibrated vith Clé4, Zstimation of
the body bhurden in terrs of roentgens is irpossibls vithout Imewledge of
the radiation characteristics of isotepes yresumed to be respomsitls.
Cuesses in tiis direction would be unduly questionable.

. The iemisation chamber will coataim caly a small aliquet of the total
air passing through the lmmgs per =inuts and emhanced sengitiviiy can de
cbtained by conceatraticm of the radiocastive content. Although attenpts
%o ccncentrate trace amcunts of materials sueh as Jenon and perhaps ethers
of unknowm idemtity did not appear feasible, this wag done with the esrbom
ddoxide in 2 second series of masursments. EZach sudject pessed 1000
exhalations ‘hrough 100 ul of a 6M solution of sedium hydraxide. The salutiem
wvas ‘r:nsferred to 1 suvotion flank to the side arm of vaich wes attached s
thres way stepcosk. A rubbsr talloon was cenneoted to one arz of the stop=
coek via a ;rcund joint rrd a vacuum rump was connectad to the other arme
A rubbcf storper carrying a stopcoek was fitted into ihs nsck of the flask
and ta the urper end of the stopeock vas attached a 100 ml syringe filled

vith 50% mlfvric acid. After evacuation of the alr in the system, the
18




sulfuric acid was forcsd into the flask ami iLe carbon diaoxide was collected
in the balloom. Ihe tallocn was them twisted lt_th. neck to prevent escape
of gas, and the zround joint disconnected from the stopeoek. The joint was
ocornected to a drying tube and thenoce to the lonizatiocn chaxzter. The telloen
wvas than alloved to discharge its contsnts through the jiomdzation chacber via
caleium ehlaride and a cottem filter plug, With a fev excepticns a gus
meple of at least one liter was obtained which vas sn!fidont for flushing
the chamber matisfactarily.

The data sre presented in Table 2, Appendix V., All valuss are sig-
nificantly highar then the background drift of the chamber whan filled with
air., However, thare is ne significant diffarence Detween the expsrimental
group and the ccatrals or between these and tank ocarde: dicxide. The ex-
plamation for the artifact is thought to 1ie in ths faot that huring these
mamrenents, the msasnring chanbder is filled vith pure ocarbom diexide
vhile the reference chanber is filled vith air. Uader these circumstances
the ionisatiom prodused by cosmic ray background will not be equal im the
tvo aides simos cardam dicxide, vith its greater elsctromis density, will
produce a higher iom yisld. Leugh emleulation indicates that the expected
order of mgnitude of this effect i3 in ecocrd with that observed, It vill
be noted that the drift rate observed vhen the achamber was filled with cardbea
diexide generatad from solid sodima carbonate is still higher tham that of
the other carbom dicxide samples. Presummadly the extra activity is cdue %o
a trace ot radca vhich has scoumilated from nmatural radicactive contaminsnts
during starage of the sodium carbonats,

The value of le4 mv/uin obtained for vhich is somewhat

higher than the others is taien for estimatiom of maximm body burviem of C‘u‘.
»




Assuming backgrcund to te zero for the sxks of ccnservatisa -nd uaing ite

symtols introduced above with T e 150 days (Suresu of Standards paxphlet 52).

v = 5 mMllinalea and taking Y, the hourly csrtea dioxide output as 40

millingles, ve Lave
1.43?8/1:0.69B/Iudthomximbcdyh:rdanofcuh 2 ue.
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"Original 1isting was in alphabetical sequence. The order of the patients
was scrambled to protect the privacy of the individuals. The data remain

jntact.”
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APTINDIX VI
hatoradiographic Studles

Beta Autarsdiccranhky on Uxinary Jolidge A 24-hour urine serple from
eech in::ividuslws ashed with nitric scid. An aliquet of the residus suffisient fo
the prreperatica of sarples for slpha sutoradiograrhy vms removed ani set aside.
The remsinder was dissolved in vater and divided into twe ecual portioms.
Tronm cne of these potassium was remeved by the cobaltinitrits methed., After
£11tratiocn to remove the potassium oobaltimitrite 5 £l of comceatrated hydreo-
ehleric aeid wms adied and ths solutica was evapcarated to dryness. 7Te the
cthcpurnolmaddldﬁnlotcmutvﬂruhhﬂouidmdm
salution was evaparated to dryness. The purpose of the hydrochloris acid
treatuent vas to destray aitrates and thareby xiniwise dallquesosnce of the
selid regidues. Tus two sets of samples of urinary selids were obtained;
on representing the total inerganic exaretiom and the other repressenting
total excretion exospt for potassium,

Trom these residuss spscimens were prepared for autaradiography by
packing the sclid into stainless steel aups 1 inch in diamster and 8 mm deep.
The cups vare filled not cuite to the rim and the samples wers moistensd
vith 0.5 ml of 0.2 M sodivm hydrexide to neutralise traces of free aeid.

The saxples were thea dried et 120° ¢, In this way a ocompleted solid
sarple about 5 mm thick was obtained, vhich mny e oconsidered infinitaly
thick for deta radiation and the air path from the surface of the sarple
te the upper rinm of the cup wms about 3 mm. The samples were arranged ia
twe sets and & sheet of Zastman Elue Brand radiographic x-ray film wes
placed cver each. Tis exposures were carried cut in-lightetight boxes in
s refrigerator at 5° Ce CTxrosure time fesn the samples vith potassium

L2
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removed was 198 hours; for the samples with rotassium rresent it was
Z13 hcurs. lhe films ware develcoped at room tenperature for five minutes
with Pastzan Fast x=rny developer.

The zamrles with pota:sitm present all save a taraly visitle crot on
the film and sll the spets, including the ccnf:rela arrearsd to the aye tc
be atout ecually dense. Air attempt wes nods to measure the optica
densities with an iAnsce demsitcreter, lodel 12, Type 2, with a sensitivity
of 0,01 density unit. No reading vas registsred ty tle instrument.
Sixilarly, s calibrat’cn film vhich had received x 3 x 10° particles/ cnm>
from a Cl4 source also falled to ;ive a reading, altheugh the spot sypeared
to the eye somevhat denser thntht.frmwctth.wimapoeimnl.

The mamples froz which petassium was remsved gave no sypots or an
exceedingly faint spot, with a fav exceptions vhen the spot wvas soreuwbat
darker. It is comaluded qualitetively therefcre that most of the activity
responalible for the immges is due to natural x‘o. Inoczplste removal of
petazsiun probebly aceounts for most of the darkening seem in the "potaasium
fres”® samples.

A crude attexpt to attach some sort of a mmber to the sutoradiograpbic
data can be mds as fallows:

Assure that the densitiés of the spots are all equal to thet of the
C14 oalitrstion spet. Them E, the exposure is x 3 x 10° d1gintejraticns/ca?,
Assuming alsos
T, the infinite thickness is 0.3 om
D, the sarple density is 2000 mg/cmd
L, the self abscrption loass, is 0.75
Gy the geamstry, is 0.5 (balf tho rarticles go dowmard)
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M, the exposure ting is 1.3 x 10* mimites
then 8, the specific activity is given by 3 @ B/(1-L) CIDNM
and the meximem specific activity is roughly 0.3 dpm/mg, including X4° activty.

Lokha uteraddogrschy on Urdpary sqlida. The aliruct of ashed urinmary

sclids was dissclved in water and re-evapcrated on a hot plate ith a little
concentrated hydrochlaric acid io destroy nitrates. 7he residus vas pulverized
an? moistened with a very somll azcumt of vater, In this condition it ocmld
bs meared on cardboard vith a spatula. Pleces of cardbosrd were cut te

4 X 5 inches and in easch were drawvn twelve l=insh asireles. Aibecut 300 g of
mmmwmwuawmwgav-.mum
infindtaly thick for slphas. Ihe semples vare mounted in groups of twelve
from ten patisnts cnd two ocontrols and over each ;Tocup vas placed 2 L x 5
inch JMstnan FIB plate vith the emulgion in ecatast with the samples. 1be
plates were exposed in light=tight Loxes in a refrigerator at 59 C for
pericds of adout 12 Zays.

Since it vas feared there mizht be chemxical fogging in the direct=
contact plates & sscond set wvas also preparsd with the saoyples placed in
nppcrphnch;tauinchindimtcnd ) mm deepe aboui 200 mg of saxple
was placed in cach planchet, moistensd with 0.5 ml ef 0.2M sodium hydroxide
and dried in 21 over at 110%, This ;roduced a cozpacted srecimen infinitsly

thiek for alphas whose surface wvas abcut 2 mm below the upper rim of the cup.
The samples ware arranged in groups of twelve from ten patients ard twe
ecntrals amd a 4 x 5 NIB plate was rlaced over each ;rrup with the emulsion
side down, The plates vere exrosed in light=tight toxea in a refrigeratcr
at 5° for reriods of about 12 days, and vers then developed for 15 ninutes

in Xodak Fast x-r=y develorer ani fixed 40 wEuied.
4



Mcrossope ccunts at 430 x vore mude of tan flelds taken at randen
from each sarmple area. TLe rssulta are presented in Tatle 3.

Since tan flel:s inciude a total =2rea of only 2.34 :l!z, 1t i3 odvious
that these data have no susntitative siimificance tecause of ihs sall mumbor
of f4slds scunted., 1he figures are rresented =srely as a numerical method of
descritipg the sprearance of the films, It vas not considered warth vhile
to count the plates nare axhaustively since thess rrelinminary counts failed
10 reveal evidencs of significant alpha activity. ‘s a rough alterpt to
ascrite soms sort of level of significance to the ccunts cne wight take the
valus of 0 for on Flate 2 as ¢ maxi=m ignoring film beckground,

Then M, the exposure tics, is 20,000 minutes, A, the sample area is 0.3, 1m@
and 3, the sample activity 1z civen by S = 20 x 100/AM and the zaximm sscple
astivity s 0.02 perticlss per mimute/square centizeter at the eurface of an
infinitely thick sample. 71his 13 the level of uotivity to be expected from
alpha emitters naturzlly rresent in urine and in the ezmlsion itaself,
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slate 1 20 esntacs, spesure time 323 v,
Plates 3 ne centact, expesurs time 333 hw,
?late § m» eontast, aposure time 239 hr.
2late 4 direct contast, exposure tims 277 hr.
21laue § direet centast, exposure time 237 hr.
?late 6 direct gentast, sxpesure time 235 hr.
?late 7 direes contast, s;osurs tims 289 brs
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APFERDIX VII
Fezatalogical Studics

A corplets blood crunt (exaluding a red ecunt) vms done on cach of
tho men curiag tieir Jirst week «f ospitulisation. Tiis ineluded a
wiite couat enc platslet ccunt (done with two pipettes -nd using twc 3lles
of the chamber), a hemoglobia (oynmrethemeglotin method on Coleman Jr.
Spectrophbotometer) azd hematocrit using the liintroke fube. Flood arsars
wvare nede cn all tie Den and 3talzad with Leishren=Glienea stain, A
differential of 100 cells was mrdo cm each of tre slides. line volumes
of tloed wars drawn in%o 1 valuze of 0.l )i sodium oxalata. The bloods
vere Guiskly centrifuged, ts pluama rasoved and frosea in a nixtire of dry
ice und alcghale 1heoss plammas vars returnad to -ashingten for rrothrembin
and factor ¥ ccatent.

RASLI3: All reslts ara included ia this appendix in tatular form
and are alac reparted in the vsual manner in each patient's individual
reocrd,

3one of the men sheved a eonsistent almormality. -hite counts and
platalst counta wvers dons 2-3 tirces and the results ccrpared fn.wrabli. The
Plataled counts are samevhat below the memn for tre population as a vhola,
but the differsnce is not statistically sisuifioant,.

Tuo of the men ahoved norphologic atner-alitiss
in thair platalets. Many glant and bMaarrs forms were seen, Te whits
sount sioved variation withia the ncrwal range or only alightly below.

The while count seemed ta be affected i3 a normal fashiom by axtarmal
atimli. In cne man, going on ;ass resclted in a leukecytosls of about
15,0005 tris was 2 transient phenocmenca il diseprearsd witiin l=2 dayse
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None of tha differentisls was atnecrrmal other than s minor leusocytosis.
A1l of the hsmoglotdns :nd hematocrils .ere in the upper range of ncrmal,
Cne mrn werthy of =antlfor had an hemateerit of 557 nnd a hemorlotin of
18.5 Cs S. There is no eviden® reascr “er a seccndary pelycytheria ani
in the abcence of leucceytosis rnd threowbooythemia, 1% is hard to disgnose
polycythenis vers, This stould ts followed ia the years o zcma,

CONCLUSICNSs Ko positive Zindin-s ralsted to radiation,




IMUA® & A -BuwsA Faa

HREATILO0Y
_ rlate-
Keutro- Lymplo- lons- Eogino- PBase- Homo- uon-u Hecmto- Yorphow
ratient Mey WBO phils oytes eytes phils phils glowin X 10=" orit Bmdre logy
4 0700 70 17 8 B o 163 208 4,86  § Bome toxie
10 1000 186 granules f
segs, .&C.‘
siockle st
¢ 970 T 17 s s ) 168 868 .8 & 0.
10 ¥800 209
10 10,800 " s ° M0 1w 0.Ke
8 9200 é4 ar 3 | ) § 18,8 234 47.0 4 Som toxie
10 9200 108 grane in
: sepgse
4 6700 OF 5 3 $ o 15,2 2 48,8 8. .
10 6000 | 08
¢ ™0 QO 20 s 4 | 15,3 230 45,0 8 0.,
10 e200 208 _
¢ 9500 o7 ] s | o 168 &N 47,8 8 J.k
10 8800 14
18,0 $68 43,0 ) § 0.ke
8 60 B8 L ¢ 1 b B0
10 7800 .
4 0X
$ 9000 &4 3 0 s 0 16.4 "H 41,8 .
10 5600
4 600 8 ¥ 3 s 143 T @8 4 2K
10 400 100
3 9200 45 43 3 ] 0 16,0 am 47,5 1 Sone large

238 platelets

49

. The order of the patients was
The data remain intact.

"Original 1isting was in alphabetical sequence
scrambled to protect the privacy of the individuals.




Tudle 1 ~ Appendix VI1 (Cont'd)

rlate=
Noutro~ Lyrpho- lonoe Eosine- Dasoe- [lemo- lots_ liemato- Yorphn-
Patient May W30 phils oytes  cytes phils phils gledin X 1073 eri®  suudge logy
@ 7600 T 1 4 ] s 16,3 20 B8
8 JJ.Neatye
10 6000 1900 vmhn»a-
-n :w“u e 20 8 [ ° 16,8 "““ W0 3 0.5
6 6200 78 16 e 3 0 10,3 228 48,0 g 0.K,
10 8600 201
4 7900 7 18 4 § o 16,1 824 48,8 2 Towree
10 7900 28 aotion
: . Lymwhs
Tyoe $
¢ 60O T 28 9 5 0 .7 S87 @8 O 0K
10 8900 g o
s 80 L ) 4 18 18 | ) 16,3 260 48,0 . 0.Ke _b
10 8200 19
$ T30 1] 2  § ] o 18,8 237 §8,0 ) [ N 8
10 7800 238
ﬂ“ vO””Oh a0 1} ¢ o »,.7 “ 8,8 | DKo
g8 9T0 &8 5t @ ] 8,0 868 48,0 Ouke
10 11,900 , 208
g8 6600 50 ) ) § 8 o 10,7 198 49,0 1  Pow reco-
10 4700 208 tion lymphs
- B 6300 'Y § 4 [ ] 0 0 34,7 238 41,8 8 Yer glend
0 8§00 v ey nd dimarre
placelede

. The order of the patients was

"Original listing was in alphabetical sequence
scrambled to protect the privacy of the individuals.

The data remain intact.

|



Table 1 ~ Appendix V11 (Cont'd)

% -
T
" 3
Feoutro~ Lympho= }onee Zosind- DPago- Tote mm
s lled- lots _ Hemato- Yorphoe= -
satiend %B0 hils n g
" My P aytes eytes phils phils globin X 10-3 erit  Smudge logy m.m
¢ 500 68 20 s 1 0 MY 391 4S8 . some texle 1=
10 @670 . 888 prane in “ m
6§ 7000 6F 23 ) ] 1 5o
10 7000 18,0 “u 8.2 1 0.k g
s
] 8 ) v .
. 200 68 20 s 1 | 17.0 "«“ 43,8 8 0.k, ,mm
3
(=)
$ 6100 3'S
o 0% . ¥ 2 0 15,8 M3 @8 8 %, £
M0 3E

. 2
S 500 60 a8 ¥ 2 O 16,8 E31 4.3 8 Raye stipe °g
10 a0 . m pled RBO 5 Su
- oowe Sex, m M
gran, ia o0
89ge m..%
¢ 7600 & sy 2  § (] 18 -
10 8200 o2 ""“ 44,0 2 14 18- % cw
e’
¢ 60 8 29 . 4 . 16,7 199 4.0 3 O g4
10 7100 7Y 3
=0
r~ e
¢ 620 4 (11 s o 17,83 118 5.6 3 ormal 2o
10 1900 ne 1ypho- =8
. a‘- — O
2o
- 0
o e
55
= w




Che:1 oedures
Gmt::: ;;;oyam.. - ;; :,. “axuell, Snith
- °
Ia:d?u:tomw = Eollrnd, Lard raf
PRS « Reid

Redicedtivity of Ixhgled a1y - Paid
sosataiogy = C'Irien |
Clinical Censuliaticas an! “nsconsibilss

Uﬂ" - ’ﬁﬂs‘n' vw‘r ) 7 for
Instrument aintimmncs - urpiy
Supply ana Aialétration - Halland

Tavtisne

The individusls listor al:ﬁve wers sseamblod on brief netice “rem telp
bome lahcratcries snd comditted to tils emergency rrosrame. (ke latoratoring
that respended so senercusly in sencding their test pecple amd equipment to
Walter Roed camnot te praiced tco hichly. Speeial thanis sre dus to DOr. 'cward
L. Andrevs and Dr. White of the Faticnsl Canoer Institute, Lt. Colomel Carl

Tesmer of the Foart Inox Research Ladborateary, nnd Lt Coel. -~illiaw Crosb-, Sept.
of Aematclogy, AMSCS, DPrigadier Conerazl Twitchell, USAF, kindly dirscted the
assigoment of Major Hansea to the froject, Capt. Harry Stter, T, USK and

Capt. Yan Tipton, XC, USN, provided the liaison betwesn the iroject »ni Commender
Cronkite's Mavy greup on Kwmmjalein. Colonmsal . !oore and Colonel Frentiss of
the Offios of The Jurpgecn Censral, ani Lt. Colonal Roper, 5=, Dspariment of

the Army, rerformed the diffioclt task of getting the Project on the way,

Colonel ¥. 0. Mxxwell, MOC, USA, ANSCS, supervised tia couniing and identificatien
of sannles returned to Valter %ned,

V2 /@/6 SoF M ﬂ/{’//h}wx’é /%o,_;f.é
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