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The ori~inal renorts by Dr. Jicholas !, Jmith, Jr. on rreject Tabriel
(Jovember 12, 1742 and ovember T, 1791) conclvded that lOS nominal boibs
covld e exploded without resultine in larre-scale dilsasters fro- secondary
effects. Tis conclusion was based oa assmntions oif high air hursts and
s:me distrincution of hursis in space and time, and was derived from consider-
ations of the inrediate as well as deloved effects of racdiation and of stron-
tiun inresiion resultine from widespread fall-out., The Gabriel reports

have Yeen eviended thirov'h a staff strdy to concider more localized

recional e”fects which rwi-ht result from the tactical vse of atoric weapons

vader varions reather conditions, BEST COPY AVA“_ABLE
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2.2

2.3

2.4
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Ixternal radiation hazard due to the debris from 10 nominal bombs

would not be lethal, fThe total dose to a man standing in an atmos-
piere (5 m'les 1irh and 2 x 107 square miles area) containiac all
the debris from 105 nominal bom>s wonld amount to only about & r.
Te cose to a man stancdinge on the earth's surface on wﬂich all the
debris had fallen out wovld receive an initial dose rate (after 50
hours) of 1.25 r/ar and an inte~rated dose of 315 r over a lifetime.
This worlcd entail some shortenin~ of life ancd sipaificant genetic
chanres,

Inhalation dose to t:e lungs from the contaminated atmosphere men-

tioned in paragrarh 2.2 mi~ht amount to 90 rer in the first week,
and less thereafter. 3Jecause the lungs can tolerate several
thousand rep, this dose is not consequential. Carcinogenic effects
have not been demonstrated for small isolated racdioactive particles
in the lungs, bvt the accurmulation of large nwbters of radioactive
particles mirht constitnte a hazard which cannot be dismissed.
Inrestion of radiocactive stroatium is an imrortant (but not neces-
sarily the controlling) factor in consicdering lon:-range hazard due
to bomb debris, and produces its estinated mid-lcthal coffecct vien

5
7 = 107 norinal bombs are exploded. This number is calculated from
the assumptions that: (1) strontigm—no is more toxic than ot:er
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fission products or »lutonium; (2) the mid-lethal dos= is 10 micro-
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er square mile of arable land; (L) the proportion of strontium

in the sqrare nile of soil wiich finds its wav :
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skeletons is 10-3. These asrects as well as factors of biologic

concentration nced rach wore sty and experinmentation,
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Tonclusion,  Tv the above discuvision invelvine liar-rance rediation

g
and inrcstion Lazerds, 107 norinal torbs is believe to e a2
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rcasonanly safc nunher, with an wncortainty factor of 10--100,
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Tocalized and 7ecrional "ffocts Tesnltiine from Tactical "'se

3.1 Tlear Surface Bursts

2,11 Zmerience with tover, surface and under;round bursts iadicates
that a larre fraction of tie total radiocactivity (of the order of
nalf) is platecd on materials wiich arc swept u» from the sround and
dimogsited within relatively short Jdistances, The active arcas are
the craicr, an adjaccut arca downrind, and a more rcroie area sone
iles Joviwrind into which varticles of sizes of the order of 75
microns will fall,

Data from Trinity and Jan-lec are n~rtranolatecd, as showm in “able
3.1, on tir basis of the following assmmptiocns:

(a) _ctivity is pronortiovial to onorey vicld.

(b) Imsts for a 13-I7T 3.0t will ro twicc as "i:" as in Janrle,
and for a 20-¥7T shot 2.25 times as nich as in Janlc {do
~ive rrsvlits corparablc to Troaitv),

{c) rPriaciral -ocde of fall-out is ~ravitaticnal.

() iLtros~iioric conditions are as *n Jan-le.

Thacse asswmtions lead to the conclusion that the fall-out pattorn
will be ;cormctrically similar to that of Janrle, of twice the linecar

dimensions ancd fowr tires the arca “or a 13- T shot.
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Ixtranolation of Fall-out Tatterns from 1.2 W T Jan~le Thots to

13 01

anc 20 KT lear—surface Bursts, under Similar

To *orrapnical anc

Uetenrnlopical Conditions

hterraiec Loce (r)

Dirensions ‘aciation Levels (r/hr)

Area | and Distance| Time Taxirun | Averare [azirum| Averare
JETIL | '
Crater 5, hoft y Hyeh | 100 1 12,000

U,000 £ T415d Iy
Adjacent J
hot area| U,2ri Z 1209 41 5C0 i 2500

2k £ 720

Rermote :
hot area | U,center

at 13 ~i

8mi 7 Smi 1+l 32 3=l 165 15-20
13 1T
Crater Diameter
500ft Hyol 100 12,000
115¢ i
Adjacent
hot area | lmi Y 120° H4L 3,000 1,200 7,500 3,0C0
51 1,259 500 6,250 2,500
142l 30 12 3, 600 1,L40
Remote
hot area 25 mi H12 £0 5 S00 50
125 nil
20 KT
Crater Diareter
6001t ol 100
1315d l
Adjacent
hot area | L.Smi ¥ 120°| Ha? 3,500 1,L00 8,800 3,500
Hil 1,500 €00 7,500 3,000
2l 38 15 1,500 1,300
[Remo te
hot area 30 mi i €0 6 600 €0
150 mi? !
dote: Tle believe these estimates are accurate within order of rarnitude,

but refinement is impractical because of variations in soil,
teposraphy and meteorolocy,
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3.12 Conclusion., Consicderin~ the thrce ot areas resultine from a
near-crovnd burst, it azpncars *at norsonncl would be ecieluded
from the cratcr for man davs. Fall-outl in 7ood reather over
about 17 squarc miles adjacen® to a 13-1T burst (or 21 for 20 IT)
weuld resuvlt in intoesrntecd doses of seviral thousand r, with
levols 1iqh enouch to 1lirit uwse o- the arca for some days. Tt is
unlikely that any serious p.rsoanel darmace wouvld rosult from the
remote arca of fall-out about 25 miles away, with the mossible
excention of beta ray burns from rnarticles falling dircctly on the
skin. Tactical use of multinle boubs undor {hese conditions
vorld lead to limited areas of sirnificant contamination,

3.2 Fall-out Vit~ Snow or ZFain

3.21 It is assumed (ithovt sufficirnt actual evidence) that snow and
probably rain will remove {rbris alrost complctely from air in
w-ich these ovrecinitations arc formed, and nrobhably from air
thronrh whiich they fall, Toble 3,7 was calculated, showines maxi-
mum possible fall-out duc to weather conditions as an atomic cloud
soreads throvch a 10° wedre. Tinder extreome weather conditions,
the wash-out from a 13-1T borb would be potentially lethal to a
lar«c fraction of the inhabitants in an arca of considerably less

than 100 square miles (tazins LOO r ag the mid-lethal dose).

B OV

no: ARCHIVES



STATHOHV BOT

R D R R B T § 7]
Table 3.2 Dose_fromn Complete
Fallocut at Time H p t.

Concentration of
Distancex* Diametexr Area of Activity frem Initial Integrated
Aetivity from Zero of Cloud Cloud Complete Fall-out Lose Rate Losex

t
(brs)___ (curies) (miles) (miles) (mi?) &t Time t (c/mi<) (r/hr) rj

1 4 x 167 20 3.4 11 3.6 x 10° 1500 7500

2 1.8 x 109 40 6.8 4O 4.5 x 107 190 1700
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3 1.1 x 107 60 10.2 104 1 x 107 42 630
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A 0.8 x 105 30 13 6 190 4.2 x 10° 17. 6 350
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5 0,9 x 107 300 17 .0 290 2 x 10 8.4 210
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6 0 46 109 120 20,4 416 1.1 x 10° 4.6 138
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7 C. Au X lU 140 23.8 575 7 x 10 2.9 100
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8 0.33 x 107 T 160 28 785 4.2 x 10° 1.8 72

At . 2 B L AR At k| R W B e A < At ¥ R g £ I 3 o o { st L H 7

9 0.29 x 109 190 30.5 935 3.1 x 10° 1.3 59
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10 0,25 x 107 200 34 1150 2.2 x 10° 0.9 45

o ——_t g i 3o e g a3 T8 115 S S ¢ | At WAt % W Eap e =D o -

u om2xi1® 220 37.5 1415 1.5 x 10° 0.6 33
12 0,20 % |o9 20 41 1650 1.2 x 10° 0.5 30
e, oo <5, A 1 mm? = o+ amirma. sramr = me. smin %3 %176 v e itaa e 4. 25 Gmr - — —_

* Wind Velocity Assumed 20 m/hr.
*¥* bssuming continuous exyonare to this surface concentration until it has decayed to negligible value,
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3.22
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ote: Since the preparation of Table 3.2, Col. Benjamin Holzman

(now at the War College) has discussed with us a somcwhat similar,
but extended, approcach. He obtained actual wind trajcctories
talten at 12-hour intervals over a neriod of a weeit, and oririnating
at a point in central Cermany. FExtending each trajectory until
orecinitation was encountered, then calculating fall-out as in
Table 3.2, he shows a pattcrn of fall-out. The obvious extension
of this mcthod is to preparc such a nattern for each of the four
seasons, and thercby obtain a probability pattcrn. Precinitation
data are available for much of Jlortiwestern FEurope.

Hote: The hirhest wash-out obtained during Buster-Jan-le was 84
curies per square mile at Rochester, New York, The lowest level

recornenced by the Noyes lanel for Rediologic Warfarc is 3 mcga-

curies per square milec,




