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A ]mowledge of the decay of fallout debris frcm nuclear burets plays 

Hence it is eXtremaly desirable to  
a crucial role in prediction calculations of fallout patterns, casualty 
estimates end c iv i l  defense planning. 
obtain the best possible data on the decay to provide good wt infor- 
mation for these calculations and estimates. 

Unforhmately, it is difficult t o  obtain a sample of fission products 
ana bamb debris as fdrpsd a t  the time of w o s i o n  in o-r to exp%rimcntally 
measure the decay properties, although this was attempted duriq Oparation 
V. It is possible t o  obtedn saqphs of fallout debrls, however, 
and OW estimates of decay. The drawback vith this scheme is that the 
proparties yary w t t h  location in the -out pattern (due to fractionation 
and other mcchsnisms), type of soil at burst  point, weather, and the type of 
m-0 

Another approach is to  calculate &e decay properties of the debris 
from the known or theoretically estimated properties of the individual 
isotopes cont&ned i n  the debris. 
vfclch vill be discussea here. 

It is the results of such celculatioas 

Several groum hswe published data on the decay of the fission products 
due to thhzmal iiasion of *5 in recent years. The most +rteaSire and 5- 
applicable results an given by the workers a t  the U. 5. Ha~al Badiological 
Defense -rstory.lr2 ~ h s  values of decay rate va time givea in these 
publicatione are rather differant frm those published in The Eiiects of 
Kiclear Weapane3 (EW), as vas brought out in the 1959 Joint C d t t e a  on 
Atclnic Energy hearhp.4,5 The BRDL data show largar B + 1 hour dose rates 
than thee given in the Ellw aad mch aPraller dose rates at very 1- a s .  

decay characteristics 
decay Of Pure $ 35 fl8SiOn productS O w ,  UelBg w r h e n t d  and 
theoretidal values for tha y i ~ ,   lives, gama eqsrgies', etc., of 
the iBdividaal isotopas produced or h u e -  t o  be prcduced. But the 
actual radioactive fallout d e w s  has chdracteristi s differed frca that 
of tha fission proapcts due t o  t h e m  fission of &35 as a result of 
fracti tion of the Isotopes, induced activltiee, noa-thenasl fission, 
ana U2Yrlssione . y1 addition there will be "wathering" of the debris 
after srrivel on the gmtllld, and in acfpsllty the debris M11 be on rough 
terrsin ratbr than %he ideal Bmooth iniiaite plaaa &nost univeraaUy used 
to  calculate the dose rate due to a given concentration of activity on the 
m a .  

properties, calculations similar to  

dose rate at 3 f't above the surface as a function of time due to: 

How it llmst be notea that the HBDL results do not *sent the exact 
actual weapoB debris, since they an the theoretical 

In order to ob- a better appmximation to the true fellout debris 
sa used to obtajn the $35 -si- 

pmduca decay were carrlcd out at DBA t"g which resulted in  curves for the 

1. plln $38 fission products 

2. $35 $38 fission proaucts vith fractionation of gr, xe and 
their daughters 
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Integration of the dose rata cave  for E2 weapcaw, starting a t  H + 1 
hour, y i e m  the integrated h s e  curves shovn in figures 4 and 5. These 
cunms show the dose accinwlatad frrrm H + 1 hour to  sny time, t, relative 
to  the-H + 1 hour dose rate. Thus, in order to obtain the dose recelved 
fran B + 1 hour to saw= t, the value obtained f m n  figure 4 o r  5 
must be multiplied by the H + 1 hour h e  rate. Values of the dose 
relative to  the H + 1 hour dose rate and the actual dose received f o r  a 
one sr/mi2 concentmtion of activity, for which the H + 1 hour dose rate 
is 2,750 r/hr, m given fo r  certain time intern in 
dose relat~ve t o  the H + 1 hour dose rate, f i (~+l ) ,  IS given in c01mn 2, 
the dose due to one n/mi2 in column 3. 

t h i s  t i m e  for the decay of falloat debhe. Since weathering effects and 
rough terrain wllllboth act to decrease the dose rate d the elape o f  the 
decay curve, the dose rates given here sheulq. -sent qpper limits. !Qw 
actud dose rata 
the theoretical dose rate above a smooth Infinlte plane. 

Activities Induced in the weapon stnu?turcr apid the enviroment vlll 
of course tend to increase the b e  rate above the values given in figures 
1-3. PU, eaount of this actirlty aud Ita time baaavlor aspend on the 
micular weapon and enviromrsat awl cam only be est-ted if these factors 
are kzwwn. 

I. The 

!lhese results tue probably 88 valid 88 one give theoretically a t  

rough terrain uiy be on the order of CVO- th i rds  

I 

i4w?! 

I Bl%m-ts have been made of the d s rates actual fallout 
samples for perlo& up to about X!O 
decay of activity w l t h  a poaar l aa  of the fom 

At-s to f i t  the obeervad I 

A = tek 

hsva required d u e s  of k rangitrg A t  least sane of the 
vsriabillty must be h e  t o  v&.abiUty 5n y b l d  eoril type of burst, s5nce 
the measurrmcpts referrad to inclded both Mp sad P burets, dnd bursts 
at varloue helets &ove the Pacific proviog Ground and Neve& Wet Site. 
A t  least one barge shot was also rep-. 

of fdkmt debrls vhich I s  not subject to weatherlmg, at- to preCUct 
the decay of actual fallout flu OQ the basis of any given *cay Lsu or 
curve are &Imwt certain to be groeslg inaccurate. If prediction met be 

after which the actual 
the actual decay. 

0.90 to 2.0. 

In vim of the rather l a q p  variability in tha m~asured rate of decay 

be 88 go& as eay for timaa up t o  l.60 days, 
decay cunm m a ~ r  give a closer apprcdmation to "%Y acme, the t-1.2 l a w  
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Table I 

Dose relat ive to Y + l  hQuI d-se rate received during the f o l l a a n g  
time Interval? 

1-42  
0.38 
0.40 
0 , 3 0  
0.10 
0.08 
0 .05  
0 .05  
0.03 
2.93 
0.19 
0 .11  
0.089 
0.054 
0.039 
0.033 
3.31 
U. 17 
0.075 
0.045 
0,031 
0.025 
0.015 
0.015 
0 .012  
0.007 
0.007 
0 005 
3.72 
U).016 
0.004 
0 . 0 ~ 3  
0,0025 

3,905 
1,045 
1,100 

825 
27 5 
,220 
138 
138 
138 

8,060 
523 
311 
245 
149 
107 
91 

9 ltY0 
468 
206 
121 
85 
69 
41 
41 
33 
19 
19 
14 

IO, 330 
44 
11 
8 . 3  
5-9 
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