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HEII;DQUARTERs 

APO 180, U S  FQRCES 
UIOITED STATES ARHY NUCLEAR MEDICINE RESEARCH DETACHHENT, GuRoph: 

11 June 1959 

FIELD MEA- OF RbDIOACTMTgLY 
comAMxNAm WATER. Fm Dow??uIND. 

1. INTROIJIJCTIOI 

l u o l e a r  waapons t e s t s  have shown that although wster supplies m y  
beaow wntaminated with bomb debris  t h e  problem is a mluor one f o r  two 
reasow: (1) the  l e v e l  of contamination is, io mst 8reas, 8EULl lo  (2) 
even in the u n u u a l  oaae i n  uhich the matamination is signlfiaaut the 
rnter cau r t i l l  be Oonsumed, .a lbei t  for a shorter tire. 

W..n admitting the minor nature o f  the  problem it f a  still neoarsary 
t o  be p r e p r e d  to make some kind of measurement o f  the degree to  whioh 

water u r p h  is oontaminated. 
unite wil l  hnre to maitor t b i r  o w  tlllter. 
Pruventire Mediaine Officer can cover this requirmeat. 

in the  period &27 Hsy 1959, the  l7SAREuR Wediaal Laboratory brought 
into the f i e l d  an e n w a d o w  Geiger counter with lead pig and conventional 
laboratory type sorler .  
h b o r r t o r y  Vi11 have a capability o f  measuring radioactive oontrmiarrtion 
in water aad food a t  r e l a t i v e l y  low lmels. 
of the laboratory type they -re ruccesrful  i n  running the apparatus 
under field oonditions, using a g w o l i n r  generat6r. A rspuato report 
vi11 be leado by member8 of the USIIRWR Medical Laboratory on thefr phase 
of' tho work. 

It is not  ant ic ipated that aonb8t 
The area Baglneer urd Arm 

During FTX @DoDownwindw, In the r i o i n i t y  of Boblingen, Germaqg 

This equipment i o - k e p t  on hand 80 that the 

Although the equipatout VQI 

The mission o f  United S t a t e s  A m y  Bluclorr Nodicino Rorcwroh 
Detachneat, Burope i n  t h i s  exercise  u u  to ool l rbore ts  with the Mh&l 
hborrtory by furnishing the rad ioac t i re  ostaridr to g8pikem ths vrter 
8eqhs  used. 
bob-gemma surrey meter (Abl/pDR-27). 
usefulness ead l imi ta t ions  of ths AX/pDEc.rl with the non-portablo type 
equipment employed by the laboratory. 

We also brought in to  the f i e l d  the 8bndWd portable 
Our purpose ~ l 8  to aoHpre th. 

An a oheck the  AA/H)R-rl was reor l ibrn tsd  in the field using a 
9.9 agr radium 80ur00. 
tsu iwsrse square uw vhi10 reading in  rmge -10 to 500 mr/hr. 
Tb. avorage Prtural h c k  grouad r s r d i a g  on thlr ~ a s t r u n e n t ,  with DD 
utifi tml 80uraes i n  the r l o i a f t y ,  -8 .Os mr/hr. 

It was alro shown that t h e  i a s t r u w n t  obeyed 
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A f i r e  gallon G.I. unter a m  wac f i l l e d  With uater end usplked* with 

With tho probe In oontact with the outside of this QUI the Alf/m%- 
a gara~p emitter, Chromium 51, to a level o f  3 aioroouries por l i tor  of 
-tor. 

e f f s o t t b  rgnitude of the reading. As a general rule, iu order to 
1ba8ure nd lorat iv i ty  with any re l iab i l i ty ,  the mlnlmm rodlug bo 
n t  l o u t  tvioe the natural bmcltgtouad reading. 
that 3 cm of gapsar emitter per l iter i 8  about tbe l o m r t  limit of  
reqoitlvity o f  the portable type iwtrtmont. 

gave a reading o f  .lo mr/hr. Tho orientat4on o f  the probe did mot 

So we oonalrdo from th i r  

In taras of permisaible water wonumption, -oh i s  tbn r o d  poiat 
of  h t s n r t  i n  this work, water wntrairmtsd with bomb debria to a lev01 
of 3 p C  par 1it.r could be drunk by one lndlvldual for 90 Ry but no 
longer if a i l i t u i l y  8lgnifloaut b u r g s  
More heavily ooatamlnated water ohould ba drunk fbr a r~rrospoadiagl~~ 
shorter time and would ba =re r u d l l y  detwtod With portable AU/K%2?. 
Homer, as noted prsriously thfr will be n r u e  o c c u r r ~ o e r  Tbrts m 
eoo that under these oonditfona of  m e a r u r ~ n t  the portable inrtrubnt 
wuld be rdsqyats for what  one might 0811 taatioal purpoa08. This 
conclusion i s  based on the i d e e  that taotloal d b O l 8 i O n 8  aro d e  on a 
t h e  acrle mertured in hours, or at mort L fow d a y m a  A portable iU#trunetlt 
&oh could give the ok on wrtor oonrunptfon for  period8 up to 9 r 4 u  

I 8  to bo avoided. 
* 

I O O I W  rdOqmt0 f O t  b C t i O d  PVpOIe8e 

The need for a mro reneltivo -tor mnftoring d.vioe u i M s  #8rc  
fore only if om I s  conoorned with water whiabdrt  be urnd for periodr 
longer than 90 days and porribly extanding up to ea long a# 5 parr. 
Such measurements Obv%OUSlY need not be made In 8 hurry and oould be 
handled b y  the Area Engineor and Area Preventive W i o i ~ 4  Offioer ou a 
noP-crMh basis. 
perhaps a lnrge Corps, should have, a t  that larol, n m n  sousitire 
dsvioe for assrying l s r s l s  o f  oont.minmtian too low to be detookd w i t h  
tho portable ba/pDR27. 

This lends to the idea  tbat eauh Field A m ,  or 

In view of' thu aons ldor r r t lo~ ,  5% m a  n a t d  to Rttmpt to 
oomprre the reasitirity of the 1w/pDR27 With tht of tho labontory 
type equipment under f i e l d  aonditioar, ' 
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B.  RELATIVE BETA SENSI'PTVITY 

With fission produots, it i r  likely that the laboratory equipment 
would be used to detect beta rather th.n gamma, 
arrilablo i n  the fbrr o f  a pioae of purified unnium whioh is a btr 
emitter becurse i t  is in equilibrium With two beta m i t t f a g  daughter 
produot.8, 0x1 (Tixirim) and UX2 (Proaatlaium). 
by one h p r  o f  sootch tape to roteem out the uranitn alpha. 
abroluto b o k  orlibration o n  %hi8 rourco MI done at LQS Alamor 
kborrtori.8 on a flow counter nnd g a ~ e  8 n l u e  o f  8400 OF. 
T ~ U O  wol verifiod on the Nuolear hd ia ine  Rerearoh Detaohment, k o p o  
flow oouuter at Iaad8tuhl Xrmy Pbdicrl hater, Germmy, 
a eotmt of 3235 opm in  the laboratory oquipmsat a t  Fpx Downwind and 
a raading of & - Ba - -35 @nr/hr ou the bB/poR27. The counter 
bukground on thii day VBL) 21 cpm. In k r m s  o f  their baalcground the 
rearitivitlor o f  tho two syateme With rorpot  to beta emittors i o  
therefor. 

A bet. 80urao ma 

The ~OOUTOO w oorord 
The 

Thl8 

This source gave 

,d&$$ = 7 x 'BG for th+ III/pD%q 

rad the lab equipment is 
IL 22 a8 rensftivb as the portsble 

7 
equipment 0 

In all of tha foregoing it MI R88ubsd th8t o m  h.d only the 
Luturrl backgrouad o f  .Os mrfhr or 21 o p .  
8OriOUS confllat it is  oaevltrble that the gamma baakgrouud all over 
tho theatre would be elmstod.  
uniortunato e f ieot  011 ttba oapa.biIitr of tb M/=V. 8Upp060 
for iast.noe, that tlu mbient  broll(round was .IO m/hr instead of 
being able to approve water for pWiOd8 up to 30 days 0114 y i - l d  
be limited to only  1s days, With a bwkpuad of 5.0 mt/hr, vhiah 
is quite  po88ibl0, the m/m)R-r nould bo o f  l i t t l e  n l u e ,  Ths 
only praotical an8w.r for t h i s  problem a t  the mmunt I 8  to find 
a sheltered p-0 in whioh to w e  thr 27. 
or in  a k s a m t ,  pmtectioa faoturr of lo00 or 10,OOO am be mhisrad. 
This 8hould t&s oare of mat guplar baokgrotmd p r O b h a 8 ~  

In the event of any 

Thir would bsrr an important md 

UndePOutting li fbxlmle 

S l m o  the lead p i g  provides twp iaoher of  lead shieldiug for t h  
laboratory type counter this apparatw ary be less sensitive to risos 
in baokgrouad. 
the 2? probe end the l e d  p ig  side by aid. and equidirtant iron tha 
9.9 redim . ~ u r o e .  
o btainod , 

Tho s e t u p  w e d  to investigate t h i s  involved plaoing 

By varging the di8tstme the data o f  Table I w r e  

I * 
Thoro is  in existence an 
third soale (SO m/hr) to 

adsptioa Itit whioh enables one tn hook the 
the probe tube, 
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Plotting fhir d a b  (Pig I) shouu a linear r e l r t i o a s h i p  betweea 
nr/br meammd with am AX/PDm and apa on the l a b o n t o r y  aountar up 
to .bapt leo00 opl after whioh the moohaaiorl r e g i r t e r  bogiar ta Jam. 
The s l o p  of tsw line In Fig  I indloa ter  that one arb incrroara in 

kakground &ves an addittonal 188 cpm. Doublltq the - t a l  
baakground from .Os rtr/hr to .lo nr/b would give au 8 d d i t f d  18e, 

20 
9A apa and it would roquire aa imreme of e 0 8  m=/b to double tJI. 
aolsrl oauntrr  bsokgroubd of 15 to 30 u p ,  
cufloa of Fig 2 w'hioh uhow the mamar ia whiah b r o k g r o d  
feres with ample murmrsment. 

There dab load to  the 
Into- 

IV. DISCUSSIOB 

le memy s b r t  oomlngr in these m o a ~ r o ~ b  are t oognired. 
mrt irporbntir i r  the f i t a t  tht nditm ~ u l r  ~ J S ,  co 20 
fission produut beta md m, u-im b o k ,  m.d lar tunl  c&lmd 
rad ia t ions  a l l  have differeat rpou tn .  
it is s t i l l  felt that the mae8urdmmxkta hrre mom value and do indioate 
tho relative o a p r b i l i t i e s  of the portablo v8 the labonitory typo oqulp 
nwnt . 

Ia sp i t e  of thls diffioulty 

V. CONCLUSIONS 

Conventional laboratory aountfng equipment amy br u8.d in e f i e l d  
laboratory without modifioation and its raas~flre~y b ruoh th.t can 
measure either heavily o r  l i g h t l y  o o n k a i a r t e d  water i n  8 -or 
satisfautory for both long and shor t  range military obJoetivm8. 

VI. B E C O ~ T I O N S *  

1. In view of the exploratory nature of tho  prersnt effort J 
it l r  reaoaeaded that the  p r o d u r e  be ropeated a t  tho next f l o l d  
oxer~ilm. 

2. Fission product Baaple6 should bo available soon ftor OIJ: Ridge 
and these should be wed whenever po88ibh.  
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3. An effort should be d o  t0 nomure the 8ge of thr contuninant 
by meum of absorption rod dw.y rtudles. U l t h b l y  a simple grmr 
8pootrometsr i r  dsrirslrble b o a a m  ome o u m o t  establish an r l l o ~ a b l o  
wnanpt ian period uBlesr tho age Of the f iss ion produet8 08n be 
ortrblirhed. 

4. It is unlikely that additional shisldi will bo a d &  fbr 
the labomtory equipent but rhiolding o f  the R)R127 in tho flold 
dig- It in # b a l d  be studlod If posaiblo. 

.I 
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