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1. In co1mection -,·Jith the under :-;round deton'.Xtion of an atomic LXH.ib, the 

inh!:tlotion of a i1ich specific cctivity dust :;:article and the sub se-

quent lod,'.:jnent of this p:u-tic le in :~he lung has been suc;~ested as a 
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os siblc source of ro.diolocical hazo..rd. In order to evaluate this 
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~ azard it is necessary to dete!T.line the maximum specific activity 
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< ·mich such a particle :"light have. The ::nost probable size of a particle 
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~ M --~ -- ai·ticle s tond to 'ce tr3.pped in the nasal ~)assac;es and sub scquently 

vhich might rennin lodged in the lung is about one micron. Larger 

loo< .g ot rennin airborne for any appreciable distance of travel. Heverthe-
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xpclled. Furthermore, large particles (100 microns or sreater) will 

~ u ~ & ~ess, in order to evaluate the :;;rnssible hazard, it is desirable to ______________________ __. 
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calculate the maximtu:1 specific activity per particle which mir;ht he 

obtained on particles up to 100 :::;ucrons. 

2. The vohITT3 of earth r;d.xed -.n. th the fission :::iroducts vrill be ::;reater 

than the total volUllE of earth included in the fireball and leDs than 

the total volmm of earth t"'nrovm up :'rom the orn.ter. Since r,1izing 

"\7ithin "che '.'irebal l ~-s certain to be co;-;i.plete, tl'e fireball volt.ln3 

vrill e;ive the absolute -iaximum s'._)ecific activity per particle v.-hile 

the crater voluroo will ::;ive a :-:1ore re".sono.ble averace specific activity • 
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3. Calmlation of Specific Activity per Particle. 

-12 3 
Vol of 1 micron }.u) particle = 4 x 10 cm 

1 ~rd~ = 8 :c 105 cm
3 

• •. 1 ~rd 3 : 2 x 101 7 l,,U particles 

TotaJ./ activity at 24 hr = 1.3 x 10
7 

curies 

Sr89 (53 day balf-life) = 3 x 104 curies 

sr90 - )"go (25 ~rr half-life) : 5 x 103 curies 

Radius 

Depth 

Vol of earth 

Tat al l;t'particle s 

Total /l activity per l/:?article 

sr89 
activity per 1/ particle 

sr90 -Y90 11 11 II II 

FirebaJ.l 
15 feet 

(15) 11 

500 yd3 

1020 

1.3 
-13 . 

x 10 curies 

-16 
3 x 10 curies 

5 x 10-17 curies 

Crater 
200 feet 

120 It 

1.5 x 10
5 yd3 

3 x 1022 

4 x 10-16 . curies 

1 x 
-18 

10 curies 

2 x lo-19 curies 

For 10/ particle activity will be 103 ti:roos greater than ±'or 1 micron particle 

For 100,;(lparticle activity will be 106 times greater than for 1 micron narticle 
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C.":i.LGllLi•'.i' IOlT OF I'11\.ZA:C:DS l?liOM SU:l.F'ACE OH UI-IDl-P..GROIDID DETONATIONS 
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Assunptions for -.7orst Possible Situ at ion: ·-··--·"1 

a. All radioactive material stays in cloud and none is deposited in or around crater. 
b. Cloud moves along :;round and does not lift. 
c. Cloud spread arrl rise minimized. 
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