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The unit which i a  now officially deaignated as the U.S. Army Nuclear 

Hedicin~ %38& Detachpsent, -PO, had i t a  b o p t i o n  t h  7 ag~. W 

das ion  of the unit l a  to redie the rad ica l  vorkload in war tim, by devldng 

methods of preventing inJury by nuclear mapone and better mstbri. of handling 

the casualties that do occur. A t  the cn?d of tha f i r a t  year, aiter observing and 

participating in various field sxaraises, it becam apparent that the one facet 

of nuclear warfare which moat need6 attention is ths  probltm of preveating &m& 

t i e s  due to fallout. 

point. p i p e  1 is a diagram from a publlcation by rronldte, and it r e p m m t a  

the beet M o m a t l o n  we ham on an actual fallout which occurrod with a real 

weapon. Thin was the  well known BRAVO accident of 1 warch 19% in -ah t h e  

Japanese fishermen and ~ l m e  239 Marshalleas . natives were expsed to aerlow 

dosea of f a l lou t  radiations. The i d o s e  contour8 in tM5 l igurs  Indicate total 

dose in T h i s  figum of /& hours I s  chosen because that  

l a  what actually hag-pded to the Marehalleae natives. Theiy were fully exposed, 

with no evasive M t h  for l& hours, Bnd then eVaCUatd Inm the COntmd.MtOd Ma 

by the LS. Haw. 

-- 
h e  hypothetical situation l a  d f l c i e n t  t o  illustrate thio 

in 48 hourrr. 

e 

It i8 b t l % C ~ W  to sUperfmpo00 this MddOnt On E h ’ O v  f i d d  

exercise. fiw 
2 shovs the MUM accident, asaurulq tha  asme VM Condltbns, etc., w i t h  VerdM, 

~ a n c e  chosen BE &muad sem. It can be a m  from tbtr f l w e  that ~ W W  i m p o h t  

In EIMpe distances are rdlativaly short and people are rmutp. 

. . . -. . . 
-. . ..~. . . . . . .  
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- Frau fic.yrc.:* A and 2, tho follnWing l a  evidentr 1) the  blast and 

f h s h  izl the mea bmnediatg~ sufiounding ve;.dun cannot possibly result in mora 

than about 125,000 c a d t i e s  beoause t ha t  l a  all the people that BM in the ana.. 

Q-I the other hand, the area of serious fa l lou t  dose extends over 200 miles down- 

pl from ground sem, and holudes U.S. Army &mpa Hsadquarters in Mddber . 
Thhe area inside the 2M) r &e includes vital  portioda of U.S. and NAlD force 

Md in addition there arb clome five -on civi lhna at rish. 

imnediatelg tha t  it i n  thenrbtioaUy posdble f o r  a large &round burst mch M 

this weapon was, to injure a large number of people as a result of the fallout. 

i'. 
Thus, we see 

"be important thing about these P&UOM of theoretically posdhle falloyt 

casualties I s  that  they are  nearly all pretentshle. 

those f o r  indiwidua3.o taldng no evasive action and nmaining in the opsn for 

48 hours. Epen without any n p d a l  lmowledge and preparation, this I s  unliksly, 

The doses in Figure.2 are 

ead if proper inatrwmnts BIY) available, and if propex Sag's have been developed 

snd practical, then the casuelties due to f a l l o u t  i n  th is  mgbn can be reducd 

appmdnrately 95$. 

tal lout ma those vsrp close to Verdun ord some of them vlll be inlrolved by 

I n  fact ,  t h e  only inQiviWs who Eannot escape injllry bp 

blast, f lesh a d  throw-out burid. 
' !this line of reasoning euue$estb.that the bast way t~ Crtart reducing a8 

aedical worlclaad due to nudear weapons would ba to make w e  that  we p v a n t  du 

these easily prevw.Atable fallout .Ixposurea. 

A t  the present time, US. h a y  Au'ope has no msponslbility for h p e a a  

-,ivilians. Hence, in t& remainder of t h i s  discuadon the  methods and meamre8 

mpoaed will be tdmed only at U.S. Anw pornomel. It may bo said i n  passing, 

nwsver,  tha t  if we e m  get all of our unn Amy pmbl- in thie  area solved, it 

dght be w e l l  to offer help to the 01- authorit ies sin00 It would be difficult 
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3, 

. 
to coduct  U t a r p  operatima unless the  cfvfllan population pmblm 

-fair3y well taken cars of. 

ilso 

I n  t W n g  of the U.S. k q v  small unit  comamier, we have tried t o  Bnalyoe 

the  situation and s t a t e  speciflaally what bhis tdivldual  needs in order t o  deal 

v i t h  fallout senaibly and t o  Eonduet the operations Or his unit properly under 

fallout  conditio^. The it- s e a  to meolve d m  as follower 1) radiaeetive 

inrrtruments. in, good oonditian, 2 )  t rhed mDnitors w h ~  lcno~ imw to h e  

the inatx-&ne~~ts a-ble; 3) a meane of oomunlcatlon f r o m  the radiation monitor 

hh i8C-  officer; ' 4) a oomandhg officer who understends IXW radiation 

surveye'are &e, what the readingm mean, pod the aigalficance of a contadnation 

level With regard to his operations; 5) a unit SOP for  fellout uporations (Sop 

must have been practiced); 6 )  a previoudy weed upon m e d i a  @cy am to what 

dose leoelm w l l l  be oonsidered signlfiwrt and what action8 wlll be oondderd 

appmpfiate for  eaoh lsvel of apoaure. 

'. 
\$ 

A t  any one location a unlt muet have dl f lve of them item. lacking one 

I n  order to get people interested in t h i s  of thm,  serious results oan enme. 

problem, our unlt has gLven, at 27 diiisrent locations In U. S. 

has come t o  bs reioiTed to as the "mad show." 

and is fo- entit led Wadiation €lnzards I n  Iand Warfare." "he principal idea 

of this ahcw was t o  get m d l i u r i t  cmmandere interested In the  idea of rrl- 

and pra cticing SOP'S for  the operatlon of their units under fallout c o n d i t i ~ ~ .  

In  explaning the  medical conoequences of fe l lout  radiations we have f i rs t  .I dl 

Wted the presentation to thorn clifeots of radiation which ham taOtid 

mpe, what 

The presentation lasts two haus 

cations. one is o c m c ~ e d  ~ I t h  ths W ~ O  w e a t a t i -  b -ea ,  



‘ hct:r.;.A co=-,:hrc aww Crux I.u.&erm or  l a t a  reponsea t o  radiation mqxmure 

Uhich omnot p0ssiU.y be of t ac t i ca l  significance. 

Kith mga 

anmnt of at t  

because ne be 

rexion for spending Uttle time on them in our i r w  work is the fact that’the 

prmpt  radiations do not produce the bothersome t;vpe of command decision &robla 

that  i a  comnon k i th  the f d l o u t  radiations. 

tke bonb radiations themeelwa, we a l s o  trf t o  pey a, mMrnnn 

to the prompt n a t r o n  and gsrrppa radiatitn. 

hat thgpo radiations are not of t ac t i ca l  hportaace. 

This is not 
i\ 

.: 
,‘i 

The 

The pro@ radiations, daiinitS&i#, 

occur orJy during OOQ- the first m i m t s  a f t e r  detonation. 

large, the colrpnander takes Ma chances. 

taldng into account a 

Ir! and some of hie troops reoeive prompt mdlation there is l i t t l e  that can be 

done about it except to take care of those s a r f o ~ s l g  injured and carry on with 

the mission. There is, in the oaae bl th  t h e  prompt radiations, M requirsment 

and in fac t  not even an opportunity, for a c d e r  to make a dsciafon as to 

w h a t  dose level of radiation his troope a r e  t o  receive. 

opposite &si with the residual radlationa. The residual fallout reciiaticnn pea’- 

aist for days or  even weeks, and we bel&ve that & o w l  c d e r s  at a;L‘ lopals 

w l l l  continuously be harassed with the nacessitg f o r  maldng a deoidon as to 

whether o r  not a certain action should be taken if in eo Qoing the individuals 

involved vill get a given predicted gamme dose. For this ramon vo emphssiee 

the fallout gama radiation in the presentation. We also try t o  minimize the 

m r t a n m  

contact hazards. This &tw group we have categorized ae. minor battlefield 

hazards which nee3 l i t t l e  direot attention from tbe -e comb& 0-ar 

himself. 

By ard 

He choosss a disposition of‘ his troops, 

If, thereafter, an enemy weapon come. of factors. 

The ckse i e  quite the 

8, cantapana td food and water probleme, and beta skin 

4 



kGhw bat psg$al.ding the acute (or h a c t l c a l )  effects of r d a t i o r r  

exposure 88 opposed to l a t e  (or  strategic) effects. With the l a t e  d f d s  

there I s  probably no macovery factor. The -ge i e  uft imate4 

proportional to total dose recdved, aad is independent of dose rate, 

fractionation, and protection of rorpoeure. Therefore, t( late affects  u81*1 

to be considered, w e  need not be bothered by the adculation of recovery faatom 

and c u r d  effective doas VWBW actual dose and 80 forth. The recovery factor 

i8 of concern ariiy uith the aaute effects. We feel &o that it i e  highly 

probable tha t  if ue have a good radietion expoaura control rrpetsm under cambat 

collditiona, ard if the systea worh, there will be no acute mrrnFiaatations fo 

be observed. That is,w Wiu. enforce some reasonably conmrvative policy. For 

axamplei, in a given Situation, the c d e r  a f t e r  ccmference with a durgeon may 

' 

e 

decide to trg to avoid having any one individual receive mre than  100 r in a + 
given month. If the -ten works there dll be no aoute W e a h t i o m  to obeerw 

and hence no effective dose end reaoveq factor t o  be calculated. h e  uould be 

concerned here then only with the total dose acclmniLatsd by each individual a d  

hix u l t i m t e  s ta tus  with regard t o  l a t e  effects. 

blem but the combat ccmmandsr ne4 not concern hLnsdv Id th  it %f the control 

This l a  a medical s d c e  priw 

8yataP Wo*. 

Ia the e m t  that the control ayetea fails aad iadividuals begin to 

exceed the local  cr i ter ion (c.g. loor in a 30 day period) then it I s  varg 

l i k e b  that thing8 will get tdly out of control and the doses w i l l  be buLh 

verg. Large usually uniaeaarred. In thls situation an attempt t o  calculate 

recovexy factor ami currant effeative dose would ag& be inappropriate, 

There is one olaes of ahrortio dfoatcr abut M o b  wldd.em hear a &rat 

deal f r o m  various nswa eourdes. Thio I s  the genetic demage phmwumon. As 

advlaom to the toc t lca l  wmanders, we appzvach t h i s  plpblapl i n  the fouodag 

way: lnnprange genetia effect0 take t h e a n d o  of years to c ~ s t e l y  work 
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the,;elv?s okt. 

tt z o f a l  man-gonad dose. 

whether you glva on? man 100;- or give ten men ten r each. The results w l U  be 

the sane. 

exposure to man-made radiationS dll depend 011 the  whole radiation hihow Of 

tCW.mately, che deleterious effects are simpls proportional 

That is, on a &,OOO year time scale it doesn't matter 

Therefore, on the long range t ime ecale the ultimate consequences of 

the f o u r  bilUon people that are nou UvLng. Therefore, tho doem received or 

awicird F? any one t ac t i ca l  operation, involvhg only a few thoueand people 

at mot, u i l l  be quite unimprtant in the  Long run. The ~ V U &  factor in 

tX8 area i s  the average dose received by each of the four M u o n  people l i v i q  

in a given gaeration. I n  this instance, and i n  many other instances in the  

"road show" we are obviously resorting to ove~aimplification. It is clearly 

not psaible  nor probabb i s  It desirable to t ry  to teach a l l  of the d e t d l e  

of genetic hazards t o  f i e  commndere who have mother pxofeseion t o  learn. 

There are good and numerous prededente for this position. I n  fact, a0 a general 

nile, i n  aqy sort of doctal.-patimt relationshlp ei ther  ndlltary or cirillsn, 

t h e  physician r8rely explains a l l  the  technical detai ls  to t he  patient. 

4 

. 1  

~t has been recognized by mauy individuals for yeare that the ability of 

our  anqp units to deal with f W u t  woulld grow only if the  play of faL;lt 

could be introduced into field exercises and maneuvere. If this is t o  bo done 

it i s  necessary tha t  first the umpires end the designers of'the msneuver at 

least have a good viauql picture of what the fallout problem will be l ike .  

order t o  bring this picture t o  them in t e rn  of sometking famillar we have 

developed what we c a l l  a bliezani analogy (see f i g u r e  3). I b i s  analogp Ssmply 

coqarea the effects of a heavy fallout on pdlltary operations d t h t h e  affect6 

that a emre  S U ~ E ~ ~ V  momtow might bave,. There are eomd etrildag aintiLarltlem. 

In 

I 
l h e ~  are of couree earid dlfferenae and Wcrr any andlogg, Lf pwhed too )fe, It 

ti 

-.. . . . . .. . 



miles a t  a time rim3 the 88103 holds fo r  heavy fellout. With 

First of all with 

thousards of aquare I 

regard ta duration; ' 

t h e  high wlnds in a a tom commorsS last tm or three days and then blow ulaoladvea 

out, leaving behind a snowfall on the grow.  

dose rates  occur only during tha f i r a t  2h t o  48 hours after the start of fallout. 

Because of the fission product decay law the gama dose ratea Bhould drop off 

rir;L& in the first 24 t o  ld hours. 

so rapidly and Like the  snow reeidual l e f t  L d ~ h d  by the blizzard there I s  a 

reeidual of relatively al- deo- fissicii product8 01) the grad which 

present a persisting difficulty, 

In the cam or fallout the high 

Thereaftas. nwever, they do rat drop.off 

W i t ; *  regard to the equipment needed t o  deal w t t h  the problem one must 

obdoutrly have good arctlc dothfng in order ta operate without casualtiso d e ?  

U z z a r d  conditions. 

radlac i n s t m n t a .  

are  preventable. 

Tho thing one must have t o  operato in f a c u t  are operating 

Uthout them onr can get 1- caeualtles, nearly all of which 

It - i s  a curious fact tbt w n s  fro= skln c -th 
I 

fallout d v e  B histolo&%d picture that i s  similar to that  produced b' frostbite. ,---- 
With regard t o  the receipt of wim-dng in the case of a blleoard, i t i a  ram@ 

pq&ble t o  evacuate the area arid avoid thQ- the storm covere too, 

h g e  an area. 

fallouts. 

me same thing i a  most ce- true of nee% a~ 8erioua 

Howevsr& both cases if wmhg i s r e c e u d ,  protective rneanura~ 

c-ved. 

Mth  regard t o  the l aa t  two itsms, It is clear that t h e  effect bf fallout ' 

militarp operations is similar t o  that of  a blissard in that slthough 

operations are not prscluded, thw are elawed drrwn. 

7 
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h  LA,'.?^: -11: "road showtr n i s r r e d  t o  above Our stat,& objectivs -6 to f 
E Q ~  CWTC-A~Z-~ each to M t e  an SOP f o r  fallout operations for his om 

unit. In order to i-arther this idea  we contirmed with rnMiicr3.l units ard this 

year assembled a conference of lJ+ Operation OPficers from14 v i d e 4  ~dififwsnt 

t > - x a  of medical units now assigned in Eumpe. These Unit6 varLed from the 

BpL& Goup aid station thrcugh t h e  d o u s  i p p s  of Mspitala and even included 

o m  ?k&i c a l  Depot. 

cfficsrs mvte an SOP for his o m  unit.. Thereafter w e  had some Wted outdoor 

exercises t o  t e s t  the palidity of these proposed S O P s .  Cur next imnediatdly 

objective is t o  circulate these draft soP1s to medicel units in wlmpo for 

criticism and also, a s  soon L L L ~  poerdble, to introduce these SOPIS into the medical 

field exercises which are t o  take place this summer and €a. 
validity of such Wsiting rests heavily upon how they stand up under a o t d  

f ie ld  teats. 

uncert.ai.nty factor. 

I 

Following 6 deys of h t e w i v e  instructions each of these 

We f e e l  that tho 

Ideas which have not been flew tested in sane we;v, carry a high 

fn the llmfted f ie ld  exercises, and SOP testing that W 8  have dons BQ far  

certain ideas seem t o  be valid. 

we a r e  intereeted only in that type of shielding which is possible for  ".Sa 

Europe units. 

individual soldier i n  the mobile tactical unit. 

the man hours necessary t o  achieve cerBain types of shielding. 

the man-hpurs ani engineer assistance necessary to a dig-in JF0" FXAC -lu*p hospital in 

a tH-1 &pan situation has been calculated. 

a @atoon of Endneere, t m n b z a r s r  ae- and 

Some of theas are a8 follows: 1) shie-g - 

In general, only the simplest measure8 can be utilleed by the 

Some thougl#has been gimn t o  

It turns out that  one needs 

It is very evident th& yo are not U k d y  t o  get these things a t  

the t h e  when yo need t h .  fn fa&, the tWbafl already 8t.S.b a n  the 

. .  .~ . .  . . , .. , . ... . . , . . . , . 
, /  . . . 





forced t o  mow. 

-bile rifleman. 

thm an 'entrenching tool with vfiich t o  accomplish decontamination pmcedmes. 

In general, personnel decontamination I s  over emphasized. A ranell awunt of 

fallout materlal on the outside of a d d i e r  or pathat's clothing is of trivial 

bpwtance. A contaminated soldier brought out of a contaminated area into a 

clean hrosdtal area cannot possibly be e bzzard  t o  other people. 

should be stress& in a l l  medical service training activities. 

, is DO craahlng requirement to decontaminate the contarai,nated patient. 

hie chthes  should not be takm away from him unless there i s  a nurplua of 

C l o t i J n n g  available for replacement. 

the proaeas of removal would jeopacdize U s  mcoverp. 

Thus they have mre to @pin by decontadnaLlon than does the 

Also a flxed instaLlation i s  l ikely t o  have something nrtre 

This fact 

Likerrlse there 

Certainly 

1 
! 
i 

Neither should his clothing be removed if 

I 

Our approach to the contaminated food and water problem is t o  refer it to 
I 

the area engineers and the mea preventive medicine officer. We do not beUeve 

that it is  necessary for combat c d e r s  to deal with this problem personally. 

The whole problem of contamlnated food and water is too slow paced to be a 

tact ical  coneideration. 

oli& if troops are forced ted rlnk the same c o n t m b a b i -  water for per$cde of 

30 days t o  one year. 

to harass the tact ical  people. 

potability can take m e  of this i n  almost all instances. 

ccurae be guided by the advlce of the area preventive medicine officer o r  the 

unit  surgeon concerned. 

For example, con- at4.water b e c o w e m  
% *  

TMngs which occur on this tima scale should not be a i lomd 
,-- 

The enginsare who have responsibility for water" 

They should of 

Regarding the use of radiac instruments, methods of mnitorlng and redia0 

activity in general there eeem to be three entlrely different typea af I.adiac 

operational methods developing h m. Ths first one i a  what  now f a  calbd 

RAW or rsdiologicnl center. There I s  one of these centern at sach u n i t  of 



division size or larger. It i e  us- a combined operation M by U Md 

uith the senior chandcal officer actually i n  charge of RnDC, As uplallp plepd 

to date, this c a t e r  receive8 information from the m e u r e r  umpire8 that cerbin 

weapons of estimated field haw been detonated in the air on the grormd at  a 

g'.vm location. Tbe RkDc then plots the preilded fallout aui keeps up an 

b f o m t i o n  bosrd ror the uee of the operational staff at the headquarters. 

Uzdwtunately, the battle groups and units loner, than division wnmnly da not 

play the fallout. That is, in  the RADC framework, the fallout L s  p- tmtwem 

the uqdres and the higher beadquartera. %his ia because it is extremely 

difficult to think of a way to simulate fallout radiation hazards for the 

individual rifleman and introduce them in to  thd maneuver at thir, b e d  possible 

level, The man operating the RAM: camwnly does not have any redisc imtnmonta 

of his awn. He redelve6 ill of his infomation by telephone or other ctmmnic8- 

tioni. 

he comaonly requests a hellcopter or Ught aircraft survey of the area. 

latfer mans seems highly feasible and the RADC operator gabs most  of N e  infon- 

nation this nay. 

individual. report8 of equard and platoons on what their IN-I.08 happens to be 

reading. 

' I  

I 

1 

1 .  

If be dedres Momation on a particular area, which he does not ham, 

T h i s  

It appears probable that he would not depend very much 051 

The eecond type of radiac monitoring activity is that done tq the emell 

units for the pu2rpose of protecting themaelves. 

which they have to do this tad are the IM-108 rate meter and the IIf93-tklO c 

individual desimeter wfrlch gives total accuprlated dose I n  roentgens. I t  is 

quite clear that the individual m a l l  units dll have to detelmdne their ann 

course of action on a bade of their own h o t n m m t s  and tbeir oun knowldge. 

The mein i t m a  of equipment d t h  

-8 

it takes several days to get reedings rmm the @'level 

back down to the squad. i%ce we haw not had tb actual 

I ll i 



' hs tnnaents  tri w e  ir, maneuvf-s& an unfortunate assumption Ius gone up with 

nnny junior commmiers. h e y  assume that eomeone in higher headquarters 

(e.& the  RHDC) is going t o  deternine and measure t h e i r  hazard for them, tell 

them when they have had all they can teke, and t e l l  them where to  m v e  next. 

' Ibis of course, is quite untrue. 

t lv .  c a m d e r  at the le-1 of the RADC center ami for higher cormandera. 

is uil lkely t h a t  the RADC center c m  do the  man i n  the faxhole any good. 

The R4DC center operatee for the benefit af 

It 

he do have a system requiring tha t  a l l  uafts report radiae readings through 

G1 channels and through operational channels. 

here. 

be digeatted ani put back down t o  the foxhole level  in time to do my good. 

h a v e r ,  t h e  881118 thing appllee 

The information is of benefit to higher headquarters and cannot pksslbly 

The thini type of radiac operation which l e  quite Wependent of the other 

We MW have, about t o  go hb operation, a network two i a  the netvork concept. 

radiac monitor points located in the @.cm-wavo relay stetions which stretch fran I 
I 

the eastern part of West Carmary t o  the French coast. These Itdcro-wave relay I 

:r: stations have been given radiac i n a t m e n t s  which run continuoualy a d  they are i 

required to mako periodic reports on radiation levels and t o t a l  nccumulated doses. 

?hie ayetau has some enoxmaus sdvantagee. The principle advantage is . -at it can 

be started in operation and tested at anp time evem In peacetime before the war 

begins. 
i 
! 

We know that we w i l l  get M o m a t i o n  from this spatem which fell t h e  

theater camander what the overall Mg picture with regard  to contamination is. 

h i s  system is bound t o  work as long as the relay stations are in posseenion of 

our troops. 

situation ai ssnell units. 

This syatem urnnot of course glve a q  detafled inlormation about the 
0 

The data is wu not fine @ab 

I per- beliere that these three mea of radiaa operatioas dll 
I 
j wntinm to develop 8nd w i l l  independent of eanh other. O f  the . 

* 
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' three, the one of m a t  interest to m y  u n i t  h a  been the second, that i.9, in Showing 

t he  individual small units hov to mkzimi~e t h d r  own radiation casualties. 

has been verp Uttle  written and published on this subject because it has not 

been played on meuvere .  

There- 

There is one very bright spot on the horlson with 

r z r m t  to  this problem and $his is in raga& to a BLaneuver fallout simulator devicr 

c.:l Led the A8 EIA called a Radiation Survey Training Device. 

r .dh transdtter with a s e t  of 20 small portable receivers. 

have been cleverly bui l t  to look exact4 l i ke  an IM1W gama meter. 

the needle is calibrated to read the  radio signal in t e r n  of roentgens per 

how. With this device one can blanket an area of 100 squaw ndles with the  

radto signal and conduct a maneuvur w i t h  individual wldiers camlping theae 

individual gamma meter simulates. 

door t es t ing  and it appears to have excellent posaibiUties. 

scale outdoor use of t h i n  inatrumat was a t  lndian River in operation some 

two years ago in the state  of Washington. 

Corps in connection w i t h  a Second Division maneuver. 

.. 
This i s  aimply 

These receiver6 

Even 

We have given this equipment sfme U t e d  0th 

The firat l&rp 

I 

That teet  vtaa Full t h e  

'iliis year in Europe the l,8.ElA $as been wed in at l e a s t  one divieion 

size exercise and we feel  that the u8e of this excellent maneuver h5ard 
/ 
simulator uill result in greatly increased interest i n  and attention $ o w  

mbjdct. As exmdnauon of the probable course of any serious ground war in 

Europe leads t o  the conclueion t h a t  f W  might actually be converted into 

a t a c t i c a l  asset. If ue become profieient in conducting military operationo 

on t h e  contdnated battlefield it is possible that we can mve around m 

readily, operating i n  the interetioee, M, to epeek. An 

this type of operation would bve more trouble than w rould. 

ne a s w  that the an- atteob f l r a t ,  then he wlll be s t t a c k h g  into a 

leas skilled kr 

Ibre~m, if 
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* wntaimtwi area which he ha5 not had a good opportunity to survey. (h the 

other hard, we w1U have had an earlier opportunity to dsterndne the contrmd- 

nation level8. Q this basis it Is possible to take a positive attituie 

toward battlefield contpmLnation wi th  a vlew to conmting it into a tacticel 

onset. This t s  a psitibe type of mifami which we bare f o d  s t e s  the  

jatereat of &e officere. 1 

. 4  
In the course of the last tun years we have conm upon n e m a l  it- uhlch 

we believe to be. l eg i tha t e  objects for research, The first bas to do d t h  

t h e  developent of future combat radiac instnuaents. ’’ 

we have tried to Malyse It Is evident that it would be very- it amonitor 

In the mcerclw8 which 

is, one Puet b o w  where he is, timewlse, on the  decay curve. Recent work by 

Wather of NRDL haa shown that  at h o t  in one important case the enerm of 

the gampa rays varies markedly and rapidly with time. 

4 hours the dominant gamma rays present are frca IMine and are of an average 

energy cf about .6 msv. Prom 4 t o  20 bum the dominant rey I s  a 2.1 zne~ gumnu 

fram sodlum 24. It should be asp to distlngwltsh by U si@e absorption 

measunment between gam8 rap of ouch widely different energies. Thus, o m  

ndght owround an fM.108 d t h  a sMeld, made up of 8 or 10 canteens fUl of mater. 

f i n  one could make a shielded messursmenf end an unahlelded wsurement and 

conclude *ether or not one i o  dealing with Iodine gumm *aye or d u m  &umu 

saps. SindlarIy et latter U r n ,  h  VU^ weak Nwuntup l/lo aev 

ovw end eo on. 

.o on. 

A t  ear ly  fimes up t o  

ray a 
Hscusrdoo witb tb kltelV&d WYidUAlr in the othw Ud 

MwUdolu d t h  the b t W O & O d  iadirldU& kr thb 0- d C e 8  indicrk 
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thab tnis is nn idea of nome bt ,ereet  but is technically unoergain. 

is because the gamma spectrum fran differant weapom is  different dapenaine on 

the ccmposition of  the weapon and the nature of the aoFl in the detonation area. . 

However, those that have been contacted believe the durple absorption trick I s  

pmbably mrth exploring ami also one should trp to derelop a protable gapma 

~8e- appectmter vhich voutl gib gama rey energy in a -re medn@nl way. 

1M8 i s  a real requirement in future radiac research. 

'Ibis 

I 

The second item which appears to be w o r t 4  of h t e C r e E t i p t i O n  l a  to detamdaa 

Whlle the fallout is condng d a m  aod the dow whther or not fallout is corcplete. 

rate curve I s  on the rise, the manitor l a  In  a poor position to &e any pre- 

diCtiOA6. If he could qUiOklf fh6 Out whetha SU tb &armnr are coming 
hwn the grprmd or whether there is mom fallout in the air he ad@ impmFe his 

lnf*&'h ai&rlcentl), lstil he is sure that the fsllout i s  ill in the g r p d  

he hss m uay at imodng what the W w  holds for him. Again it 

possible by means of directional shielding or perhape by using a beta wndtim 

inatnmrent to determine &ether or not there are fission pruiwts stiu. ia the 

air. 

Thew laat two euggestions dll seem more pertinent I f  one conaiderr the 

Bpediiio case of an indiddad who i s  in  the Mnt element of an anmred bet& 

on a roed march. If tbi, neddle on his D5-m starts to ~p up he would U e  to 

know why. 

continues to rise, then there are two possible explanations of 

i s  going u j ~  The first is  that he could simply be advanoing into a PpDm highly 

contaminated areat the swond is that the fallout i s  not cooplete cad :!e is 

mom coming doun on top ol hi. dl the the. 

be 

l 

i 

If he i s  compella3 to continue moving forwani, and if the  needla 

the nealle 

l ' k ~  dgnlficant tMng b r a  i a  tbat 

the,b#lt$fium OOmpMdaf dy not u t  the ooktpa and wpit rmtil the x!d* 
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