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BUBJECT: Beta Hazard Experiment Using Volunteer Military Personnel

TO: The Surgeon General
Department of the Army
Attn: MEDDH-NE
Washington 25, D. C.

1. Reference: AR 70-25, Use of Volunteer as Bubjects of
Research, dated 26 March 1962.

2. Approvel 1s requested for subject tests to be conducted at
the U. S. Army Nuclear Defense Laboratory's Field Facility, Camp
McCoy, Wisconsin, beginning 22 April 1963, in accordance with
paregraph 6 of above reference.

TT~€0ET

3. The proposed experiment, described in detall in Inclosure 1,
"Military Significance of Beta Hazard under Rediocactivity Contaminated
Field Clothing", will involve 12 volunteer military enlisted personnel
who will be subjected to whole body radiation dose not to exceed
3 rem during a test periocd of 5 days. The project officer in charge
will be Mr. John L. Meredith of this Laboratory, and the attending
physician will be Colonel Louis E. Browning, Office of the Surgeon
General.

4. All applicable regulationse contained in AR 70-25 and in
Code of Federel Regulations, Title 10, Chapter 20, Standards for
Protection Against Ionizing Radiation, will be complied with. The
Federal regulations allow persomnel to receive 3 rem/ calendar
guarter and have been used in numerous past nuclear tests and experi-

ments.
1 Incl (dup) GORDON L. JACKS
as Lt Col, CmilC ’

o

Commanding
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KEDDH-NE (12 Apr 63) 1st Ind IDG/b/63017
SUBJECTs Beta Hazard Experfiment using Volunteer Military Personnel

DA, OTSG, “ashington 25, D.C., i

TOs Chief of desearch and Developwent, Department of the Army,
ATTH: CiD/H, washington 25, O.C.

Recommend appreval of use of volunteers as outlined in Inclosure 1, basic
communication, provided these voluntcers are at least 20 years of age and that
their individual previous and contemplated exposurss will not total 5(n-18),
where N is the individuals age in years st his last birthday.

FUR THE 3URGEDN GENERAL:

1 Incl LAURENCE A, POTTIER
(dup w/d) Colonel, W
Executive Officer

JOS ‘DQ.Y\ &L{bgiEIN

CONCURRENCE: Golphel, MC -
Conspltant, Nuclear Medicine o

<
D . 4 3\ f Al
7 0 . Y
. bg/'(@”‘”w’(* \/ OQ\M 0 /‘LLU‘Q‘“ _
Chief, Occupational Health Branch /J HN A. HILCKEN ‘:(‘;
Preventive Medicine Division . Colonel, MSC. o N
Directorate of Professional Svcs uclear Energy Division .
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T. T'tie: Milltary Jignificance ~f Retr Fazard -wnder Radicnetively
Crntars nated Pield Clothing

Bac-ground-

n. The r«df act-ve nmpronent of the £:11luut field re.ualting from a
nrface or near-::rface hurit of a nuclear weapon consiste predormately
of the £ -:im prodiets prediced by the nuclear rengtion. The:a fii:ion
product emit bet partleiea and gamma rays in the process of radiative
decny. When dep sited upon bare 3kin or clecthing in intimete contact
with the body -urface thie bet: particle: emitted by the £ 3s!on producty
can prodiice m Ter!'on characterired as a beta burn.

b. The -ceurrence of beta burns on skin surfaces contamin-ted w th
fi3sion pr-duct: has been < ratter of historiexl fact s nce the TRIVITY
detonation when cattle situated downwind from the burst point developed
3vin lexirnz a- consequence of the deposition f falleont. This
experience h - been repented upon at least three other oecca:sion- at
we pon; test:, n 10957, 19853 and 1055, when cattle and hnrae: were invnlved,(l”

¢. Beta burns occurred in humans at Operation SANDSTONE where four
individuals were injured and again l? Opﬁatigs CASTLE when 100 persons were
burned to greater or lesser degree. 9 s 1

d. On the b3ls of experimental work on animals and limited studies
in humans, it appears that on the order of 2,500 rep of beta, of

intermediate c?erg}xs, del{gnrgg to the skin is the threshold for wet
desquaration. 1, 817, ’ ) There are mjor differences in the aurface

doee required to produce transepidermal injury depending upon the energy
of the beta particles. The lover the energy the greater the surface dose
required. It mppears that for energies eomparable to the average maximm
of the fallout field, which varies from 3 MEV t0 1 MEV with time after
fission, from 1,500 to 3,0?0 p will produce wet desquamation in 2 to 3
weeks following exposure, 193‘

a. There have been numerous theoretieal studies which considersd the
relative eontribution to dose within the fallout field of the beta and
garma emitting components of the fission product lélt&l‘i?l. The theoretical
caleulations of Condit et al (10) and Dale et al (12,13) pave ahown that these
mtios can be very high, favoring the beta component; in some cases approach-
ing 130:1 beta to garma. Where Condit based his calculations upon the
assumption that the average energy of the betas was on the order of & MEV
in arriving at 8 ratio of 130:1, Dale has sonuidered the changing energy
of the beta component and shown that the ratioc varies with time ranging
from 15:1 at 2 hrs after detonation to a low of 4;1 at 10 days rising again
to §0:1 at the end of 3 years. The Condit caleulations determined the
ratio in air wvhile Dale based his ratios upon the dese to surfaces under
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typieal field clothing. In nll cases the ealeulations were based upon
purely theoretical ccnsfderations of beta-gamm energies and eonsidered
he contaminated surface as an idealized perfect plane of infinite area
unifrorrly contaminsted with fission products.

f. In Tevada, and the same might be said for corparable areas of the
world, 7uch a3 the coral beaches of the Pircific test sites, the movement
of the surface under the irpetus of prevailing winds tends to mnobilize
and cover the dlicrete contaminated particles which typically make up the
fallout. The beta ermitterz are attached to 4irt and debris and are not
separate entities as such. For each purticle contaminated by radic-
activity there are undoubtedly hundreds of other such particles which are
not 3n contsminated. The earth's surface therefore does not accurately
represent the flat homogenecusly eontaminated Infinite plane which has been
used in all caleulations of betn garma ratic and dose rate in the fallout
fleld. The dirt particles contaminated with beta emitters becone mixed,
inhomogeneously, with the individual particle: maling up the surface,
nasking and shielding by anrface irregularities then enters the picture and
self abzorptinon muzt he conaidered.

€. Actual reazurementa of beta dose rate and the betsa genmm ratlio in
the field, at nuclear test series if they have been made at all, are buried
within reports of other projects from weapona teats which were primarily
concarned with related aspaats of instrumentation. In the absence of better
data it has been as;umed by many investigators that the ratio o 10;1 betas
to gammas prrbably reflects a realistic view of the zitustion within the
fallout contarinated aren. In actuality the applieation of beta gamma ratios
to the solutirn of this problem represzents a ease of reductio ad absurdum
since the ratio may vary widely within brosd limits depending upon the
selection of appropriate conditions. In the case of the infinite, inhomogeneous
plane the ratin may evea approach unity vhereas a very small contamingted ohject
vhen removed t~ an uncontaminated area way show a ratio of many hundreds of
betas for each gamna, As the huran injuries have shown, where bets emitting
raterisl 14 concentrated burni can ocour even though the beta garma ratio
of the surround ns field ray be azsumed to be within such limit: that beta
lesiont should not be anticipated.

h. Since the range of beta particles in air is limited in ccwparison
with that of zarma radiation, urvey meters and personnel monitoring
invtrument: employed In a fallout contaminated area measure only those heta
particlesr within a few feet of the instrument while the gamma esntribution
to reasnved dosza or dose rate acores from an area several hundreds of leet
in dimmeter. A3 a conaegence it has been postulated that the heta dose
13 at all times negligible in comparison with the garma exposure. Assuming
that the beta to marmm rat‘o of 10:1 is a reazonable representati-n of the
field ; tuat on perionnel would rece've a whole body exposure of 250 RAD
vhile the dose to evp-aed 3kin would approximate 2,500 RAD (rep) beta. This
beta dnse 13 at the threshold for desquamation snd could result Jin the
appearance of sore lesioni at the end of 2 or 3 weekn. The garwa dose,
however, wou:ld result In almost 100% morbidity in peraonnel =« exposed and
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13 expeacted to require hospitalization of all Individuals in th's exposure
range. The beta dose to clothed surfaces would be attenuated by field
clothing and would pr~bahly not result in the mppearance of a significant
number of lesions, On this b-433y the position has been taken that the
gamma corponent 1 dominant and gamma exposure would control duraticm of
occeupancy A2 well m: determining the maxirum permiasible exposuve.

i. There are several factors cover and sbove the physical acecidents
of inhomogeneous 4 stribut.on, shielding by surface irregularities and the
1ile, which have contributed to the virtual abience of beta burns at the
Yevada Teit 3ite. Among these are the fact that peraonnel by and large
do not engage In activities at the NT3 which require them to remain in
close appoaition tn the surface for pericds of tiwe, JHighly contaminated
areas are avolded or are entered only after domning of suitable clothing.
The dry nature of the contaminant mitigates against retention by clothing
and sirple decontaminating measures have ulficed to rewove the rajority
of such material from clothing.

J. Where anirals, and sore individuals, have recelved adeqnuate fallout
upon expozed <kin to cause beta burns the burns have for the most part been
discrete in nature, cirounseribed and :zeparate, reflecting the nature of the
individmal particies causing the physlologieal damage. The major exception
to thii general itaterent §3 repreiented by the JAYDITO B Operation where
a group of individual: nandled highly contaminated objects with their bare
hand~r. The ~bjects invrlved were in general uniformly contaminated and d1d
represent a norogenecnily cnntaminated plane. In thig case the individuals
received whrle :nrface hetn burnz with the eptlre area in c-ntact dbeing
burned evenly over the preienting mspect. (1

k. The probler pretented to personnel by aurface contamination of
field clothinz wmld avpear to encompasy more elemants of the "beta bath”
aitnation tien of the diserete hot particle condition. The rldier crawling
over m c-ntarinated aren world tend to diatribute duit and mud with sore
unt formity over the .urfnce of the clothing in contact with the ground.
There w»ild he econcertrnticon: of naterial at the elbows and knees tnt for the
purpotes of this dfsenssion the point to be made ia thot the sinsle hot
particle comd<t on would not be expected to exist. Since the radicactive
material iz eisent ally -eparated from the body sarface by the intervening
thicknes :@3 of cinthing ond 4 rect contmet would he anticipated only where
abra~!an and pres=sure misht ensure passage of the matertal through the uniform,
or in the caie of the wnzloved hands, the condtjon preszented to the absorbing
layer: of the hody is es-:ent ally that of the uniforrly contaminated plane.
If the threshn1d "ar despamtion i3 exceeded one might anticipate s reason-
ably even hurn nver the 4.in area subjected to such a2 dose.

1. The early therret:ca} ecaleulations by Condit indlcated that field
elothing attentunted beta radiation by enly approxirately 94, Transmissivity
waz: deternined by eatenlating beta absorption hy material of maas ratio
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equivalent to field clothing based upon a b MEV source. (9) Actunl field
reasurements by Brennan (5) and ealewlations by Dale et al (13) show that
this type clothing actvally can be expected to sttentuate beta expoiure
by approxinately SO 7. DBlack in his study hms measured the same degree of
attenuation hy fatimes. (3.4)

m. Tt would appear then that the lower limit of contamination of the
surface of clothing which might be expected to caune incapacitating burns
lies in the ares of 5,000 rad. Lower contaminated scll loading would
perrnit longer espesure before burns were anticipated while greater degree
of loading would res;ult in burn: frllowing shorter exposuren.

n. Experience with the Marshalless in 1954 ind.cates that the poaition
held by rany individuals a: to the secondary role of beta: in casualty
prodnetion 14 st711L eorrect, at least under the circurstances of that
event. These Individunl 1 received both beta burns and significant doses of
whole bedy erternal gara radiation. The whole bhody dose of approximtely
175 rad received by the group at Rongelap was on the border of what in
¢rniidered an incapacitating exposure in the zenwe that the additiom of
some 30 t» 50 rad would be expected to result in hospital admizsion for
many In the group. Bet: burni in the group, while severe in scme instances.
did not result in incapacitation nor occasion any serious medical concern
a3 to the cutcorme of the affected individuals. The scanty clothing worn
by these people, and lac™ of shoesz, coupled with lack of knowledge as to
preventiv? meajures contributed to the exteniive incidence of these
lesions. 9']15 Under ordinary eircumatances in disciplined populations the
incidence of beta lealons should be sxpected to be :;ignificantly le:zs than
was the evperience in the Marahall Islanda. The whole hody exposure from
penetrating gamra radiation would in that case be the controlling factor
for duration of ncoupancy of the fallout area and determine the extent of
fnjury and incapacitation of exposed personnel.

0. This po:ition. however, ignores the special, aithough not unusual,
condition of individuals who leave the fallout field after their clothing
is contaminated. This ¢ nd ticn does not necessarily depend vprn physieal
removal to an wnernteminated Joeation outside the fallout area, it cowld
be attained by entrance intn a shelter or other protected env: ronment
where the whole bndy garma exposure would be eszentlially terrinated, or
at lesit minimized. TIn thii situation beta centaminstion on the surface
of eclothing, if not removed, would continue to expose the skin to radiation.
Juch expn:ure wonld axvi=t antil the elothing was adequately decontaminated.

p. Recent theoretical and field studies bhy Blaci {3 %) ahew that the

uniferms of troopt cirawl ing through contaminated areas collect radicactive
materin]l and that adequate 301l lnading can occur t~ remdt in the
produetion of 1:gnificant beta burns. An individual receiving a whole
bedy garma draie nf 3rme 95 NAD who then leave: the erntaminated area can
nccwrnlate ufficient reta emitter: on clnthing while in the area to give
a beta do-e of scre . 000 BAD to akin under the clothing. 1f the material is
not removed nvar a perind ~f 43 hours.
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&5 The experiment conducted by Black involved the use of dry simulant
(Lal%0) spread over sun baked bare ground end gressy aress. This work
indicated that even dry materisl i3 taken up by clothing to such an extent
as to conatitute a hazard if early removal is not effected. His experiment
did not address itself to the problem of expedient decontamination or the
probable effectiveness of decontamination in lessening the severity of skin
burns.,

r. The problem of contamination of clothing with mud or liquid material
has not been studied nor do the accidental exposures previously recorded
contribute to an understending of this condition.

s. The Army Hedical 3Jervice poaition at this time holds that under
most conditions within the fallout field the gamma cowponent is the control-
ling factor limiting duration of occupancy and determining the degree of
injury of exposed personnel, It is postulated, further, that beta contami-
nation of clothing is not a hazard since contamination on the surface of
clothing may be readily removed by simple field expedienta such ms <haking
or brushing.

t. The United Kingdom has taken the position that while this may be the
case with dry contaminant the presence of wet fallout material upon clothing
would result in a significant hazard due to greater uptake by clothing and
increased transport of the wet material through the clothing. UK experience
at their nuclear tests indicates that their position may prove to have
experimental validity.

u. The continued and persistent lack of data on the subject of the beta
hazard under contaminated clothing has besn an onerous and vexing problem
for a period of time, now approaching 10 years, and one which requires early
study in order to develop valid guidance for combat unita.

v. It }s conzidered that the conduct of any experiment designed to
evaluate the contamination of clothing in a fallout fleld and the extent of
the beta dosage to skin under this clothing must involve the use of personnel
actually maneuvering through s radicactive area. Prior studies on the uptake
of radioactive contamination by elothing, with the exception of Black's work
which involved human volunteers, have been done in a most unrealistic fashiom.
Radiocactive materinl ha3 been spread upon clothing stretched upon the ground
with analyses of uptake and residual activity after decontamination being
made on this material. Uniformly the authors of these studiea conclude that
clothing uptake under these conditions does not approximate the situation
existing after personnel crawl through contaminated areas and grind radio-
active matertisl into clothing.

3. gmtheﬁg_;_:

a.' when personnel crawl or maneuver through a fallout field where fizsion
products have become mized with mud and water, retention of the wet material
by field clothing, after personnel have left the radiocactive area, mway result
in the development of severe beta burns on clothed skin,

Aa 4
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b. Expedient field decontamination methods available to the soldier
in the combat situation will not significantly reduce the hazard of beta
burns under clothing.

h, Objectives:

a. To evaluate uptake by clothing of wet material, mud and dirt, in «
simulated fallout field.

b. To compare uptake of wet and dry fallout sirulant by field clothing
in terma of the relative hazard from beta burns to clothed skin.

¢. To evaluante effectivenesa of simple decontamination methods which
can be performed by personnel in the field vhere clothing has been contami-
nated by either wet or dry fallout material.

5. Materials and Methods:

a. Experimental suhjects and materials.
(1) Experimental nubjects:

A total of 12 volunteers will be obtained either from personnel
presently stationed at Camp McCoy, Wisconsin, or from the Volunteer Detach-
ment of the Chemicml-Biological-Radiological Agency, Army Chemical Center,
Marylend. The provisions of AR TO=25, 26 March 1962, relative to voluntary
participation in experimentation, briefing of participants and medical supere
vision will be complied with in obtalning volunteers for this study.

(2) Materials:
See Inclosure 1, List of Materisls and Equipment.

b. Technical Hethods.

(1) Duration of exposure of volunteers both in the simulated fallout
field and while wearing contaminated clothing will be strictly limited in time
such that the vhole body gamma exposure of 3 rad authorized by the Surgeon
General, U.3. Army, for the conduct of this experiment will not be exceeded.

(2) The surface activity density of the asimulated field will be based
upon the time over which the experiment will be conducted, the activity of the
field being determined by the time required to perform the required maneuvers.
The dose (exposure versus time) received by volunteers can be regulated by
altering either the intensity of the field or the time of exposure.

(3) Based upon the experimental design (subpar 5 c) detalled below,
it 13 calculated that each volunteer will receive & whole body garma dose of
approximately 0.3 rad during the course of the study. This calculation assumes

6
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a surface activity density for the teat area of 500 p.c/ftg, and 1s hased
upon each volunteer making two pasaages througih the fileld. It 1s further
rssumed that each volunteer will wear the contaminated clothing for =
period of 1 hour after crawling through the simlated fellout field.
Expoaure during the 1 hour walting period will be due entirely to the
activity which has been taken up by the clothing and 3kln in maneuvering
through the rndicactive {leld, It i3 estimated that the total activity
deposited on clothing and skin will not exceed 1 millicurie.

¢, wxyperlmentnl desjun.

(1) A sirulated rallout field will be prepared st the Camp McCoy
Field Frecility, U..i. Army Huclear Defense Laboratory, Camp McCuy, Wisconsin.,
RBxperimental techniques and methods for the preparation and diatribution
of radiocactive materials previously developed by and for the Wuclear Defense
Iaboratory will be employed,

(2) The aimulated fallout field will be prepared by distributing
Lanthanmml*0 over an area of U8 feet by 120 feet. Two cuch fields will be
required. Surface activity will be approximately 500 microcuries per square
foot (approx. 115 mr/hr at 3 feet). It would be desireble to uge sand
ranging from 32.5 mierons to 100 mierons in size as the carrier for the redio-
active tracer In order to encompass the range of particle sizes of interest
in the fallout field. This si-e range embraces 58% of total activity from a
land surface burst nuclesr weapon reaching the ground by H + 18 hours, or less,
folloving detonation, from a cloud top height of 60,000 feet (approx. 200 KT).
If standardi precedires now established for the production of simulants do not
permit of particle 3ires within this range more restricted ranges may be used.
The smaller particles may be of more interest under the conditions suggested
since skin depciition under clothing with the wet simulant may depend upon
particle size if there is indeed a relationship between transport through
clothing and particle si-e. One might anticipate that larger particles would
not pasas through clothin: a3 readily as smaller particles.

(3) There will be 3 tests: A "practice test” over dry soll, involving
no radioactive materinl; a "dry test" during which personnel will be moved
acrosa a dry hard-packed [Jeld over which the fallout simulant bas been spread;
and "a wet test", where the personnel will move through a wet fleld of mud and
puddles of water, over which the gimulant ha: heen spread,

(4) Durtny each rnn 6 men attired in fatigues, and 6 men in fleld
trousera and field Jacketd, each with combat boots, mock rifles (of expendable
material) and ga- ymsks will be required to crawl a distance of approximately
120 feet. [Each men wlll hove attached to his body at six selected locations,
12 beta-guma dizceriminating £ilm badges enclosed in plastic bags. Personnel
will be requirsi tc craw) thromgh the field in a lane aspproximately I feet
wide and genernlly in the center of the field 30 as beat to enhance the donage

contribution of the environment.
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(5) As each man completes the crewl through the field he will be
required to partially remove his clothing. 8ix £ilm badges will then be
removed from each man. The 12 men wjll then be divided into 4 groups of
3 men each. The first two groups of 3 will be directed to replace their
elothing and rove to g waiting area away from the simlated fallout fleld.
The second two groups of 3 will be required to perform simple decontamination
of their clothing such a3 brushing with their hands, shaking, and, in the
case of the "wet test"”, by attempting to wring out the clothing and to scrape
the soil from it with a bayonet. Thess second two groups of 3 will then be
directed to join the flrst grcup at the walting area.

(G) All personnel will occupy the waiting area for a period of one
hour (approximately 10 minutes has been aliowed for sddition of films and
simple decontamination following their entry from the fallout field).

Smoking and eating will not be permitted while in the wsiting area. Personnel
will be reguired to minimize all movements while in the waiting area in order
to minimi~e the loss of radicactivity from their clothing.

(T) Arter one hour in the waiting area all peraonnel will be monitored
at the surface of their clothing and over the site of their film badges.
They will then be required to carefully remove their clothing and each will be
monitored |galn over the site of their film badges. In eddition, monitoring
instrument readings will be taken at 6-10 pre-selacted locations on each man
where the deposited skin contemination is the highest. At this time the
remaining 6 {ilms will be removed from each man, removed from their plaatic
containers, and prepared for processing.

(8) At this time several skin casts wlll be made by spraying or
attaching adhesive Tiln on selected body sites in order to determine the
digtribution on the akin ol the radioactive contmmination under the conditions

of the dry and wet tests.

(9) Approximately 10 square cm. samples will then be cut from each
man's fatigues at the :ites of the greatest slkin contamination. These samples
will be cownted to determine the resulting activity denaity from the soil
uptake by the clothing.

(10) Personnel will then be immediately taken to a suitable facility
for shower, thorough decontamination and issue of Tresh clothing. Uniform
procedures for personal decontamination will be established in order to
evalunte effectlveness of decontemination and enzure that permissible exposure
levels are not exceeded.

(11) while participating in the teat volunteers will wear gas masks.
If, on the basis of preliminary practice tests, it is found that injury to the
¥nees and elbows 1s possible due to abrasion, elmstic knee and elbow guards
will be worn during the actual teszt. If exceasive material is round to collect
in the genital rezlion swim trunks of tightly woven material will be worn.
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(12) Urine samples will be anslyzed for radiocactivity pre and
post operationally. Nasal swipes will be made at the end of each test
run to indicate possible presence of radicactivity in respiratory passages.
Total body burdens for radicactivity will be determined pre and post
operatively in the whole body counter.

6. Collection Reduction and Analysis of Data:

a. Data Collection (for each of 2 tests). A sample daeta collection
sheet 1; at Inclosure 2.

(1) T2 B-y rilms off upon completion of crawl {t).
(2) T2 p-y Tilms off upon completion of test (t3).
(3) 18 skin casts collected upon completion of test.

() T2 - 2"x2" clothing samples collected upon completion of test,
and from the areas of highest contamination.

(5) T2 monitoring Instrument reading: taken after ench test over
film badge aites.

(6) T2 monitoring instrument readings taken alter each test over
areas of higheat contamination ("hotspots").

(7) 72 monitering instrument readings taken upon completion of
test of undersurface of clothing over the "hot apota”.

(8) 72 monitoring instrument readings taken upon completion of
test of undersurface of the clothing over the -y film sites.

b. Total Beta Dose to Jelected Body 3ites ("Hot Spots").

(1) fThe beta dnse as a funetion of time to selected body sites,
where the skin and clothing contamination is the greatest, will be estimated
from the expression:

D(t) = Dyt (Re/Ry + Rb/RF)

Dﬁz Net B-y film reading for the one hour wa!ting period following
ench crawl, and i3 obtained from Dp=Dp(t3) - Dp(ty)
Rpe= monitor reading over skin at film site.

R,~ monitor reading over skin at "hot apot”

rl- monitor reading over the film site and of the inner surface of

T the clothin?
monitor reading over "hot spot" and of the inner surface of the

elothing
t- exposure tire in hours

where

Washington National Record Center

Office of the Army Surgeon General

Record Group 112 B

Accession #: (o8 325C

Box #: 3/

File: /303 1 Y4 ccbo- bpry 1163



(2) The veta dose will be plotted as a function of time under
the following four test conditions:

(n) Dry test - fatigue clothing - simple decontamination and
no decontamination.

(b) Dry test - field clothing - simple decontamination and
no decontamination.

(c) wet test - fatigue clothing - simple decontamination and
no decontamination.

(d) wet test - field clothing - simple decontamination and
no decontamination.

¢, The Beta Dose to Selected 8ites.
Beta dosages to selected body sites ("hot spots”) will be determined
from the expreasion given in b above and will be plotted as s function of
the body site as fTollows:

(1) Dry test
no decontamination.

fatigue clothing - simple decontanmination and

(2) Dry test - field clothing - simple decontamination and

no decontamination.

. (3) wet test
no decontamination.

fatigue clothing ~ simple decontamination and

(b) wet test
no decontamination.

field clothing « simple decontamination and

d. Distribution of Radicactive Contaminmtion on the Skin.

Radiographs will be prepered from the skin casts in order to compare,
under the four conditions tested, the qualitative distribution of radio-
activity on the skin. Representative radiographs will be chosen to demonstrate
the differences, if any, in the distribution pattern under the following
econditiona:

(1) Dry test - fatigue clothing

(2) Dry test - field clothing

(3) Wet test - fatigue clothing

(4) Vet test - field clothing
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e. Penetration of Radioactivity Through Clothing.

The ratio of the beta activity on the inner surface of the clothing
to that on the outer surface will be determined by proportional counting

of the 2"x2" clothing samples. This ratio, represented by A?(Int)/AE(EXt):
will he plotted as a function of the body "hot spot”, and fof the

conditions:
(1) Dry test - four curves, per graph.
(2) Wet test - four curves, per graph.
f. Maximum Radiocactivity Concentrations Taken Up by Clothing.

(1) From well-type scintillation crystal assay of 2"x2" cloth
samples the activity density (jic/em®) over the "hot apota™ will bde
determined and dilsplayed, as a function of body site, as follows:

(2) Dry test - four curves per graph.
(b) Vet test - four curves: per graph.

(2) From the graphs of (1) above, which is a meaqure of clothing
uptake for a simulated fallout field of 500 - 1000 pc/ft<, the clothing
uptake may be estimated Tor fallout fields of higher surface cantamination.
The maximum activity density in the clothing will be plotted as a function
of the surface activity density of actual fallout fields resulting from
nuclear weapon detonationa,

g. Eatimate of Beta Hezard to Troops.

From the results of subparsgraphs a through f above, and what is
known concerning the relation of the total beta skin dose to the various
degrees of injury, an estimate can be made of the beta harard to combat
troops under the following four conditions:

(1) Fellout over dry terrain - fatigue clothing - no decontamination
performed by soldier.

(2) Fallout over dry terrain - fatigue clothing - simple decontamination

performed by the soldier.

field clothing - simple decontamination.

(3) F®allout over dry terrain

(4) Fallout over dry terrain - field clothing - no decontamination.

fatigue clothing - simple decontamination.

(5) Fallout over wet terrain

(6) Fallout over wet terrain

fatigue clothing - no decontaminktion.
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(7) Wet terrain - field clothing - simple decontamination.

(8) Vet terrain - field clothing - no decontamination.
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MATERIALS AND EQUIPMENT

Fallout Simulant (La-140 tracer spread over
5TTO £t< at surface activities of 500 - 1000
me/ft<. Assuming 304 processing loss and
one-half-life decay in processing.)

Gas Mamsks

Fatigue Jackets

Fatigue Trousers

Fleld Jackets

Field Trousers

Belnet Liners

Combat Boots

Drawvers

Underzhirts

Wool 3ocks

Web belts

Bayoneta

Plastic gloves (or rubber)

B=y film packets

"Plastic bags (about ¥ » 4")

Scotch Tape (7 wide)

Cotton (6-12" wide)

Cotton zwabs

Mock rifles (or 2"x2"x3' wood pleces)
Detergent ("Radimc Wash")

Detergent ("Alconax")

Collodion Spray

Incl 1
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28 &

16 1/2«33 curies

16 ea
16 es
16 pr
16 ea
16 pr
12 en
4 pr
30 ea
30 ea
30 pr
2h en
6 ea

50 pr

1 roll

1 box
12 en

5 gel

6 cans

5 cans



" Low level garma counting system (wide-type crystal, ]
scaler, etc.) 2 en

Monitoring Instruments, intermediate range
(AN/PDR-39, AN/PDR-TLB, AN/PDR-43) 2 ea

Monitoring Instruments, low range
(AN/PDR-2T(A-J), AN/PDR-U6, Victoreen

"geintillac" w/Beta Probe., or equivalents) 4 ea
Flastic knee pads 20 ea
Blastic elbow pads 28 em
Hylon tank trunks 24 en

2

Washington National Record Center

Office of the Army Surgeon General

Record Group 112 A

Accession #: (47 3356

Box #: 3/

File: /1303 -1l IMacs - bpiy 1963



VOLURTEER NO.
DATA SHEET DECON/NO DECOK
FATTGUES, FTELD CLOTEING

WET TEST
i ! ! T ) B(y) Bp(ty) B (&) p(tq) Dplty)
: . ~ ; ! p (%) D,(ty) B(ty) DTp(es) Delt3
e x % ) B ) ) p0y g6y B [ R B nt) ) B AL NG
2 ! j l :
- ‘l
5 ‘ ;
6 i ' | | _
' i | ©oasTs | Ag(mt)/ag(Bxt) | no/ex?
wrsror  m, B | S5 () ag(Et) | pe/e? | | R m A Aplumt/aglec) | |
8 & l t | : : :
| | | | |
— ;; f 3 | |
S - A ]
— 'i 1 ‘ ] |
- ) 3 f —~ g
s () } . ; .
& ) j .

Frel 2

Washington National Record Center

OfTice of the Army Sur

Record Group 112 o
Accession #: (< (s ¥} BA5 ¢

geon General

3/

File: /1303 -1l T \la oy - iy '49¢3

Box #:



