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8UBJECT: Beta Hazard E x p r i m n t  Using Volunteer Military Personnel 

To: The Surgeon General 
Department of t he  Army 
Attn: MEDDH-NE 
Waehington 25, D. C. 

1. Reference: AR 70-25, U s e  of Volunteer as SubJects of 
Research, dated 26 Mrch 1962. 

2. Approval i s  requested f o r  subject tests t o  be conducted a t  
the U. S. Arrqy Nuclear Defense Laboretory'a Field Facility, Camp 
McCoy, Visconsin, beginning 22 April 1g3, i n  accordance with 
paragraph 6 of above reference. 

3 .  The proposed experimnt,  described i n  de ta i l  i n  Inclosure 1, 
"Military Significance of Beta Hazard und@r Radioactivity Contaminated 
Field Clothing", w i l l  involve 12 volunteer military enl i s ted  personnel 
who w i l l  be subdected t o  whole body radiation dose not t o  exceed 
3 rem during a t e e t  period of 5 days. 
will be Mr. John L. Meredith of t h i e  Iaboratory, and the attending 
phy8iClan will be Colonel buts  E. &owning, OPfice of the Surgeon 
General. 

The project of f icer  i n  charge 

4. A l l  applicable regulations contained i n  AR 70-25 and i n  
Code  of Federal Regulations, T i t l e  10, Chapter 20, standards for 
Protection Again& Ionizing Radiation, w i l l  be complied with.  
Federal regulations allow pereonnel t o  receive 3 rem/calendar 
quarter and have been used i n  n m r o u 8  psst nuclear t e s t s  and experi- 
ments. 

The 

GORDON L. JACKS 

Conmvrnding 
L t  Col, cmlc 
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Recommend appmval of use of volunteers as outlined fn fnclosure 1, brcic 
comnlcat lan ,  provided theoe volunteers cur% a t  f e ~ s C  20 years of rsga and that 
their individual previous and contmplatsd exposure6 w i l l  not total El( t4-18), 
where N is  the individuals age in years a t  hie last birthday. 
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rx CONCURRENCE: 

3 

~yk&.,d., 
Chief  Occupa t iona l  Hea l th  Branch 
P r e v e n t i v e  Medicine D i v i s i o n  
D i r e c t o r a t e  of  P r o f e s s i o n a l  Svcs 

UiREN%E A. WTTHH 
Colonel, hie 
Executive Qf f iter 

/J HN A, HILCKEN . Colone l ,  MSC 

USA Med R&D Command 
($ uclear Energy D i v i s i o n  
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a. There h v e  been numerous theoretiaal stubiw which considered the 
relative oontrjbutl.on to d o ~ e  otithin the rallout f i e l d  of the beta and . The theomtical 

ntiorr can be very high, favoring the beta component, in soma cases approach- 
ing 130: 1 bots t o  gama. Where Coadft basad hie crlculatione u p  the 
asetortption that the average ensrgy of the betas was on the order of 4 MW 
in arrl.v?ng e t  a ratio of 13Q:l, Dale has oonsibered the chmging em- 
of the beta component ana shown tbat t b  rrtio variers w i t h  time ranging 
iram l 5 : l  at 2 hrr sftcr &tomtion to a lcn of 4: l  at 10 dSy.3 riraing ngaln 
to  BO:^ at the end ai 3 yeerr,. 
ratio in mir while k3.s b a e d  h l s  mtios upon the dose to surfaces under 

~ h r  ~ondit etaletfistions determined the 
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. . . .  

f .  Jn ''eveds, and t!ie ;bmo might be m i d  for eot.ipamble area9 OF the 
world, ?itch 6 7  tho cam1 beach% of the P~oific test a i t e g ,  the  novertl~lt 
of the  Jiirface under the impetua of prmmilllng winds tenas t o  mbilflze 
and cover the dbcorete contam.innted part10263 which typjcally &e up the 
fallout. Th8 betfa en!tterta are attached t o  dlrt  and debris and arc not 
reparate entitie3 %'I w c k .  For each particle contaminsted by radio- 
actlv9ty there are ~rndoul~tedly hundred3 of ather laucsh px-ticlee whqch are 
not 40  c r n t m l n d x d .  The earth'33 ourfsoo tbrsf 'ore doss not accurately 
repmiant t h e  flst homogeneously aontarriinaeted Infinite plane which has ?men 
used in e13 calculation? of beta gaaans ratla rid doee rate ?n the fkllout 
f i e l d .  
inhmoqencou?ly, w i t i t  the 5ndivi&d. p r t i c l a ~  was)llnp; up the 8urfice, 
nvlsking and ihfc ld  Jng by ?nTf.aae frra arttian them enters the pSctiim and 

The dirt  particle3 contandnated w i t h  bela emitters bcctxa aa.LXe4, 

selP absorpt'rsn m71?t, br! cmsjderod. P ) 

h .  7lnce t h e  mrqa o f  beta psraetiale9 Ln air is l i rct trrd i n  e:iaparriaon 
with  that n t  ::wm radlstion, w w y  meters and pemonnel monitoring 
i n q t n w n t i  err.pIoycd jn R fkllotit contkltlinated area n;arasure only those beta 
particlei w l t h i n  PI few faet nP the Instrument while  the  gemma crmtributian 
to  K ~ s : I - &  4038 nr dose m t e  Q O ~ R  f r o m  an area ,:evefbl hiadreds of feet 
in dimmeter. 
is at rall t:mq negLiqfb3.e I n  ampriaon wjth t h e  g6m ~xposure.  
that the beta to m m  rat ' 0  of 10: 1. fa (R re&?ombl.e mprescntnti. n of t h e  
fleld ;'tiat #on per;onnel wix1-d rem;- a whale body rxgogruu, of 250 RAD 
while t h e  <toqe t o  cvp...Jed 3kl.n would approxiwits 2, 
bets dwie S,r o t  the  thxesholh for dsrqwmstion and could result Jn t h e  
appemnnce of s 9 e  le 'r irai  at  the end o f  2 or 3 weekm. The gmma dose, 
however, woi:ld r ewi l t  In a3mr.t 1OC$ morbidity In pemcznnel T(  raxpme8 and 

A. a consoywmce I t  h ~ 3  been poatula8m3 that the b C a  dose 
rissumlng 

RAD (rag) beta. This 
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i-. There are -iever%sl factor.3 over and cnbm the physical accidents 
of lniinmgmeous d :tr; but on, .shielding by aurfkea irmgularitle.+ md t h e  
l i l  e, whJch hnve contributed t o  the xkhtd. aboencc of beta btm.3 at the 
~enmda !rmt 3it,e. 
do not erqgage In n c t i v i t i e r  Rt the iTR3 which require them t o  rerain in 
close appoil t lor l  t n  the Iwirfnce for perlads O P  tlw. JIigM-y co~tamjxiated 
area'; rare ewfded  nr are entered only after dmnlng of mitable clothing. 
The dry nnt \we  o f  the cnntarntmnt mittgaten a@mt retentlon by o l o t h j n g  
and 331tpIcs deccntanjnnt ing mda9ui%m have 3urilced to reaove the rr~Josity 
of Ruth m R t t r l R 1 .  C r m  el o t h l  nR . 

w n s t  t h e z e  ere the fact t h t  personnel by Rnd Large 
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m. 
.3urtkca 
lies In 
pemi t 
of load 
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The experiment conducted by Black involved the use of dry simulmt 
spread over 8un b&ed bare ground and gmasy amas. Thi3 work 

indicntcci that even d r y  mterlal 13 Wen up by clothing to such an extent 
RB t o  constitute a hazard if early rcrnaval i o  not effected. His experiment 
did not a d e e m  ltuelf t o  the problem of expedient decontamination o r  t h e  
probable effectivenes? of itecontmination in lessening tho severity of skin 
burno. 

r. !Fbe problem of contnminatlon of clothing w i t h  mud or Ilqnid raatcrial 
h e  not been studied nor do t he  accidental exgosurss previouely mcordd 
contribute t o  Rn undemtanding of this  condition, 

s. The Anmy t4edicdl 3emice p a i t i o n  at this time holds that under 
most conditiono wlthin t h e  fdt lout  f i e l d  the gamma co3nponent is the control- 
ling factor  1irnIt:qq dumtion of occupancy and determining the  c'iegree of 
injury of expowxl personnel. It l e  postulated, further, tlat beta contani- 
nation of clothing is not R hazard since contemlnation on the aurface of 
clothtng mny be readily removed by simple field expedients auch a8 *ih6Lklng 
or bnLshirw. 

t. The United Kingdom htrs taken the p a l t i o n  that while t h i s  m y  be the 
case w l t h  dry contaminant the presence of' wet fallout mterieil upon clothing 
would result i n  R significant hazard due t o  greater uptake by clothing md 
increaoed trannport of the wet material thmugh the clothing. UK experience 
n t  their n u e l a ~ r  t e s t 7  indicates tfmt their position in8y prove to have 
experimntal va l id i ty .  

U. The continued and ptrslstent lack of data on the subJect of the beta 
hazard under cont.sminatec1 clothing has been cur. onerow and mxing problem 
for s period of the, now a p p m c h i n g  10 yeare, and one which reqyires early 
study i n  order to  develop valid gui&ance for combat units. 

v. Tt, j.s ccmidereci tha t  the conduct of my experhexit de3igned t o  
evdlwttt? the contminnt ion of clothing In a fal3.ou-t field and t h e  extent of 
the betn doqwe t o  skin under t h i s  clothing must involve the m e  of personnel 
actmlly mncuvering through B rndioactlve erea. Prior studies on the uptake 
of mdlmcrt.lve contamirmtion by clothing, with the exception 0.F Blhck's pork 
Which involved hunm volunteers, hve been done i n  a mast unrealietic fashim. 
Radioactive m t e r h l  h? been spread upan elothfn(3 stretched upon the ground 
with mtLLyae\; of tq>tcrke and residual ac t iv i ty  a n e r  decontminat Lon being 
mule on t h i s  mtesial. U n i f o d y  the ruthors of these a tud jea  conclude that 
clothing uptake under t h e o c  conditions does not approximate t h e  s i tuat ion 
existing mfter pemcrnnel c r a w l  through contantnated clreahl and grlnd radio- 
uctlve m€tt.erlril 1 nto clothirylt 

3. Rypothene.3 : -. 

a. ' - W n  peraonnel crawl or nmmmer tmw R fallout field where f133iOn 
products have becorm mixed with mud en& water, retontion of the w e t  materiel 
by r i e l d  clothina, aPher peruonnel have lef t  the radioactive area, my result 
in t he  develcrpment of %were beta burns on clothe4 akin. 

5 



b* field decontamination oathods available to  the soldier 
i n  the cumbat situation will nut sigtilfiemtly reduce the  hazard of beta 
burna under clothing.  

b . Objectives: 
a. To evaluate uptake by clothing of wast material, mud an& dirt,  in a 

S i B R l l a t e d  fkllout f ie ld .  

b. To compare uptake of w e t  and dry  fhllout eilBulant by f i e ld  cloth- 
in terns of the relotive hazard P r m  bctrrr burns t o  clothed skin .  

C. To emlitate effectivenem of eimple deccmtWnation mthode which 
C a  ba performed by ~ ~ S O I I I E ~  Fn thrr f i e l d  cloth- fYn8  be^? contami- 
nated by either w e t  or dry Fallout zpaferial. 

5. Materials and Methods: - 
a. Experimental aubjecta and gvteriale . 

(1) Fxperinentd, aubjccts: 

A total of 12 volunteers will be obtained e i ther  from personnel 
presently stationed at Camp McCoy, W%stconein, or Prom t h e  Volunteer Data&- 
mt of the  Chemlca-l-Biolo~ical-RailiologicP1 Agency, Amy Chemical Center, 
Margland, Tine provisions o f  AR 70-25, 26 Wrch 1952, relative to voluntmy 
participation i n  experimentation, br ief ing  of participants and medical super- 
vieion will be complied with in obtaining volunteers for th is  study. 

Bee Inclosure 1, L i s t  of Materials and Bqulpmnt. 

b . Technical Methods. 

(1) Duntion of exposure of volunteerhi both i n  the simulated f a o u t  
field and while wearing contaminated clothing Uill be nitrlctly l imited in time 
such that the whole body ganma expasure of 3 rdi authoriwd by the B u r g a m  
General, U.S. A m y ,  for t h e  conduct of t h i s  experiment w i l l  not be exceeded. 

(2) The surface activity dansity of the a i r m i k t 4  fitla w i l l  be based 
upon the  time over which the experlmnt w i l l  be con&ucte8, the activity of the 
field bein& detemtned by the tine reqyked to perform the required mtmmm. 
The dose (wrposure vemw tine) received by volunteers can be regulated by 
altering e i ther  the in tent~ i ty  of the field or the  t h e  of exposure, 

(3 )  Ekqed upon the experimental deslgn (subpar 5 c) d e t a i l d l  below, 
it is c d c u l a t e d  that each volunteer will receive Q whole body ga~rma dooe of 
approximately 0.8 rad durj.ng the mume af the study. mie calciihtion a e s w s  
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R nurface R c t i v P t y  dens.lty fo r  the teqt arm of 200 pc/ft2, mid l u  ha9ed 
upon Mch volunteer mkini ;  two ptxsntages thmugii the fiela. 
nssumerl. that each volunteer w j l l  wear the contaminated cloth.t.ng for  e 
pari@ of 1 hmr mfter crawltng through t h e  nimulntect fn,llout fiela. 
Expoourre riul'jny: the  1 h i r  mi.tLng period w i l l  be due e n t i r e l y  to the  
activity wlilch has been t R k m  up by the clothing and .3l\ln in mneiwering 
through the raiiioactivo f+!eld. 
depoejted on c3.othLw P.nC.7 :+>in w l l 1  A& excse? 1 milllcllrie. 

It i n  further 

It is  estbateci thst the t o t d  FIctlvity 

(1) ,z sirulater3 XLlout f i e l d .  w f f l  be prepare4 at  the Camp McCoy 
Field mcillty, U..; .  Am fiucle8r Dofense Lnbomtory, Camp McCoy, Glieconoin. 
Experimentd techniques nnd methods for the  prepmation Rnd dla t r ibu t ion  
of FaClfoactive mtmlds previ.owly developed by m d  for the Nuclear Defense 
Laboratory w!ll he elr;pI.qyect. 

( 2 h  ??le .xj.miilatwl f d l o u t  field w i l l  be prepred by diatrjbii t lng 
L a n t h a n d  
required. 
foot (npprox. 1x5 mr/'hr r t t  3 feet). 
rangiw frm 3 2 . 7  njcmni to 100 mfcrons i n  size A S  the carrier For the xadio- 
active tracer jn order t o  enconrpass the  range of particle s i z e s  oT i n t e re s t  
In the fQllcnit ficl?. This sf.:e mngc tmbmcet3 58$ of total activity frcm a 
land mrfece h m 3 t  niaclenr t ~ e ~ p m  reaching the ground. by B + 18 hoiim, or  less, 
following A&on&lon, fInn a cloud top height of' &,oOC, feet (appmx. 2 W  KT). 
If stnnciRrd pwcedurcs now entnblished for the production of oimrilrmts do not 
permi t  of particle ?I:*eo wlt.1ij-n this range more r e 8 t r f c t d  ranges m y  be wed. 
The sndllcr p r t j c l e s  m y  be o f  mre interest under the conditiona auggeetcd 
since akln depcgltlon under clothing with tho wet sirnilant m y  depepd upon 
particle size if there is  indeed a relationship between t r a n q p o r t ;  thmugh 
clothing and prtf.cle .s?:e. 
not pe39 through clothlnc n i  rmdily 8s Hnralltr particles. 

mer an area of I t 8  feet  by 120 feet .  Two such f l e l d s  w l U  be 
Svrr'ace sct lv i  t y  wlll be a p p m x W t a l y  5 0  microcuries per square 

It would be desirable to u3e sand 

One m i g h t  an t i c ipa t e  that larger particles would 

( 3 )  mere w i U .  he .j tests: A "practice tea t"  over dry ~021, involving 
no rndlmctivc! mterlnl; A "dry tea t"  during which personnel w i l l .  be moved 
acm13 a dry hwd-pckf?(i  T j e l d  over which the fa l lout  simuhnt 11~s been spread; 
and "n wet twt", where the personnel will m e  through pr w e t  fia.2rl of mid and 
putEdlc? or watt??-, ever wi~ lch  t h e  simulant h s . a  heen spread. 

trousers and t1ej-A . )Rcke t? ,  each wtth c m h t   boot.^, m o d c  r if les (o f  expendable 
mterial) nnn SA-: nwsks will. be required to cmwl I dintance of appxnxjmately 
120 feet. Each m n  WJ 1.1 h v e  nttsched to l i i n  boiiy nt .$Lx se lected  loccittons, 
L2 bettt-~~mnc d i ~ c r l m i n n t l n f l  F'iln bsdges cncloaed in plnatic bliag3. Persomiel 
w i l l  be requtrrci tx) cmwJ thnnrch the  fli.eld i n  R lane approximtely 11 feet 
wlde and r,enernlly in the center of the f i e l d  so a5 hest to enhance the c lo~l~ge 
contrfhution of t . 1 ~  envli-fvrlent. 

( 4 )  fhirfnc: wtch r im 6 men a t t i r e d  in fRt i@M?: j ,  mid 6 m e n  in field 
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( 5 )  A3 each man cmpletes the cmwl through the 2ield he w h U  be 
requi red . to  partially reflove h i s  clothing. 
removed fron each man. 
3 m e n  each. 
clothing mid nave to a mriting area away Ehlw the abml&x!dl fclllout; PieM. 
The second two groups of 3 w i l l  be required t o  perfom rrinrple decontamination 

caae or the "wet test", by sttempting to =in(: out the clothiw and t o  scrape 
the  m i l  f m ~  it with a bayonet. 
directed to joln the f.trsit group at the waiting area. 

Six f.l.2n bnmes w i l l  then be 
The 12 mcn WJU then be divided I n t o  4 groups of 

The flrnt two  gmug~ o f  3 will be directed t o  replace their 

of their clothing such 3'3 brushing with their him&, shaking, ancl, In tho I 

I These second two g ~ ~ p d  of 3 will then be 

( 6 )  N1 permmiel w t l l  occupy the waiting area for et period of one 
hour (npproximately 10 minutes has been dllowed for Addition of f i l m 1 3  and 
simple decontamination following their entry from the f U o u t  f 1 d . U ) .  
SmokLng and eat ing w i l l  not  be pelrmitted &ile in the mitbn61, area. 
will be required t o  minimize n U  movement$ whi3.e in the waitlng aren in order 
t o  min i .mt -e  the le-::; of  mdim.ctivtty from tlieir clothing. 

Personnel 

(7) 4rter one how in t h e  waiting rima all garflonnel will be monitored 
st the surface of t h e i r  cj-othing and over the site of their film badges. 
'mtcy w i l l  then be requlred to carehilly rem#c thefr clothing and etch will be 
monitored =Bin over the s t t e  of thetr ffhu badges. In aBBftion, monitoring 
instmerit reedings will be tRkerr at 6-10 pre-selected locations on each meul 
where the depoalted &in conterninatton i r ~  the hi@tst.  A t  this time the 
m i n i n g  6 ribs w i l l  be removed from each m, removed from the ir  plaatIc 
contafners, md prepared. for groceesing. 

(8) A t  this time sovera l  skin csats wlll be made by upmyin& or 
attaching adlie3ive fUrr c\n $elected body sites i n  orifer t o  deternine the 
difitrllnttion on the s k i n  or the ladlaactive contamination under the coditions 
ot" the 4ry and w e t  test.:. 

( 9 )  4pproclmtely 1-0 square cm. saJrrples KilL then be cut from each 
mn'3 thtimes nt the :>it@'; of the greatest Mhin contamlmtlon. 
w i l l  be coimted to detemlna t h e  rasultirg activity bennity from the  sol1  
upt,&e by the cloth tnrr . 

These s-ea 

(10) Persrmricl wfll t hen  be immediately taken t o  a imitable fac i l i ty  
for shower, thoroi@ decnntminat ion and issue of freuh clothing. Uniform 
procedure.: for per,;onal decontamimtion will be established in order to 
emlate effcctlvenms of decontanination and emtm that pemisq3.ble expasum 
levels w e  not  exceeded. 

(11) t lhi le  participatin;S in the teat wluntsesa wfU wear gas mmks. 
If, cn the b w i s  oC prellnlnrtry practlca tests,  it $3 found that in,jury t o  the 
P.nte.s and elbow? i ,  possfble due to abrasion, e h a t i c  knee and elbow guards 
w i l l  be worn clurina the n c t i m l  t e s t .  
in the genital. re,?lon CiWn t r u n k s  of tightly m e n  materid w i l l  be worn. 

If exceesive mtaristl 13 ioluid to collect  
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I 

( U )  Urine aample:3 w i U  be amilyzed. for radlmctfvlty pre and 
post operationally. Nasal awipee will be wick at the end of each test 
run t o  I.ndicnte p o i l s i b l e  preqcnce of radioactivity i n  respiratory passlagea. 
Total body burdens for radioactivity will be determined gre and post 
opernt.ively in the whole body cmnter. 

6 .  collection a e d u c t h  and Analysis of Wta: 

a. Data Collection (for each of 2 tast.3). A smp3.e hta collection 
sheet 1.; a t  Jnclosure 2. 

(1) 72 p-7 film off upon compfetlon of cmwl (tl). 

( 2 )  7% p-7 T i l R I Y  o f f  upon tanrgletian of test ( t3) .  

(3) 148 skin  ca;t.-i collected upon completion of test. 

(4) 72 " '2",Y%" clc?th.lng samples collected upon cacpletion of test ,  
and from the axet1.9 of hlqhest contmfnatlon. 

( 5 )  72 monitoring Instrument -ding3 taken after eheh tes t  m r  
f i l m  badge sites. 

( 6 )  7? nonjtorjng instrument readings taken R r t e r  each test over 
areas of highest contmnfnation ("hot wets"). 

(7) 72 rnonitordrig tnstnment readings taken lipon cntpletion of 
test o f  undemilrfice or clothing aver the "hot  pot^". 

( 8 )  72 m n i t o r h g  Inatrument rwldsngs t e e n  upon completion of 
t e a t  of underrurface of the clothing uver t h e  &3-7 f i l m  B i t e s .  

(1) 
where the  a,tiri and clothing conttudnatian is the greatest, will be e a t b a t e d  
frum the  expression: 

The k t a  dose a3 n hulction of' time to aelected hody ajtes,  

1 1  n(t) e Dpt ( & / R r  + %/m) 
where 

$= N e t  p-7 f i h  re?ndlniT for the one kmtr wa!t..lng period follOwing 

R ~ =  mitor reacltinfi mer okin at film uite. 
R J = mni to r  reading m r  akin at "hot a p t "  
RL mnitor reaciiuq over the f i l m  site aid ol: the inner surface of 

d= manitor r e R d t . l a  over "hot spot" am¶ of the inner surPace of the 

each crawl, and id obtaintd f"mR Dp==Dp(t3) - Dp(tl) 

' the cloth Ln,: 

cluth1.n: :; 
tS- expomire t . F m  in houra 
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(2) The beta done w i l l  be plotted as a function of t i n e  under 
t h e  following four test conditionsr 

(a) Dry t e a t  - fatigue clothing - simple decontamination and 
no a e c o n t d t i o n .  

(b) Dry test - f'ield clothing - aintple decontamination and 
no decontmltmt ion. 

(c)  W e t  t m t  - fatigue clothing - simple decontamination and 
no decontminatioa. 

(a) W@% test - field clothing - simple decontamination and 
no decontamination. 

c 4  The Beta Dose t o  StKl.eCeed $itas. 

Bate dosages to oelected body sites ("hot spots") w t l l  be &ctermined 
fxuzn the expreasibn given in b &born un4 w l l l  be plotted as a fmction of 
the body a i t e  as Tollowl;: 

(1) Dry teot - fatigue clothing - dnq3.e decontamination aab 
no decontamination. 

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

(3) Wet test = fatigue clothing 0 simple dscontcominatian and 
no t!tec&taminat ion. 

(4) Wet test - field clothing - simple decontamimtion an8 
rw becontantination. 

d.  Distribution of FGaBioactlve Contrnaination on the Skin. 

Radiographs will be prepare fmm the akin casts i n  order t o  cotupsre, 
un&r the four conditione teated, the q m l i t a t i v e  distribution of radio- 
a c t i v i t y  on the akin. 
the differeneee, if any, In  the distribution pattern under the following 
condltl ons; 

Representative radiographer w l U  bc chosen t o  dcBsbnstrstc 

(I) Dry test - Fatigue clothing 

(3) Wet test - fatigue clcvthlq 

(4) w e t  t e s t  - field clothing 
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e. Penetration or' RGdioactivlty !L?'hrough Clothing. 

The ratio of the beta activity on t h e  inner surPace of t he  clothing 
t o  tbt on the outer eurface w i l l  be determined by proportional counting 
of the 2"x2" clothing 3a~p1@3. This ratio represented by (Ut)/ (fit), 
will he plotted aa a Functfon of the body "hot @pot", and fo % *  the fo lowing 
condition3 I 

(1) D r y  test  - four c m e s ,  per p p h .  

(2) Wet test - f ou r  C I ~ S ,  per graph. 

f. MAximum Rndlmctlvity Concentrations Taltcn Up by Clothislhj. 

(1) From vell-type scinti stion orystaill. assay of 2"x2" cloth 

&taxmined and dluplayed, &a a function of body site, a8 f'ollawa: 
6(1l~plos the a c t i v i t y  demity (pc/cm 3 ) over the "hot spd~'' w i l l  be 

(a) I)ry teat - m.Lr curves per graph, 

(b) W e t  test - four curvem per gwph. 

(2) From the graghn of (1) abcnrc, which 1s e mefyure of clothin$ 
uptake for a simulated MLlout f ie ld of 400 - lo00 pc/ft , the clothing 
uptake may be eztimte8 -?or fallout field# o f  higher o u r f a c e  cantaainatlon. 
The mmimum activity density in the elatEring vlll be plotted a8 a function 
of the surthce activity density of actual fh3uaut field8 relsultbg from 
nuclear weapon detonations, 

g. $at imate  of Beta Hazard to 'PSOOPJ, 

Rm the  r cau l t s  of subp8nglrrpha a through f above, an& what is 
known concerning t h e  relation of thrQ M a r l  beCa a k h  dose to the Vevioue 
k g m s  of injtwy, 4xn estimate c~lll be made of the beta hnr7- to  combat 
t m p s  under the following Pmw c o n d i t i O r U 8 :  

(1) Fallout over &ry terrain - fatigue, clothing - no decontarajnaflon 

( 2 )  Fallout over 8ry terrain - fatigue clothing - r~bttple decontcazPination 

performed by soldter. 

performed by the soldier. 

(3) 

(4) 

Fhllmit over dry terrain - field clothing - simple decontamination, 
Fd.1out mer dry terrain - f i e l d  d o t h b g  - no decantamistion. 

( 5 )  F d l o u t  over wet t e r w i n  - fatigue clothix@ - simple decontaaination. 
( 6 )  FRzlout over wet t trmin - fatigue clothing - no decontamirt&tion. 
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(7) 

(8) 

V e t  terrain - field clothing - slnple decontamination. 
Wet tcrmin - f i e l d  cloth2ng - no decontamination. 
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pallout s i m n t  (ta-140 tracer spread mar 
5770 ft2 a t  surf'ace actlvitfe!J of yxl - 1m 
mc/f%z. 
one-hd.f-lifc? decay in proceasinp;.) 

Afiauming sofg processing loss and 

Fatigue Troii.sem 

Field Jacket3 

Field Trcnasers 

Eelmet Lincrc 

combat mot; 

DTRwers 

Plast1.c gloves (or rubber) 

p-y film packet,.: 

Cotton amb7 

l n c l  1 

16 1/2-33 cnrier 

16 ea 

16 ea 

16 p~ 

16 ea 

16 p r  

1% m 

14 pr 

30 ea 

30 

30 Pr 

24 tR 

6 CR 

50 Pr 

300 

k x , M  

100 rt 

1 roll 

1 box 

12 @Ea 

5 gJal 

6 cans 

5 cam 
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LOW level ganmar counting ny.item (Wida-typ crystzd., 
scaler, e t c . )  

ELast? c knee pads 

Blaetic elbow p~d .q  
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