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Clean and normal weapons do differ substantially, however, in the produc. 

tion of radioactive elements and this difference permits fatalities, cas-

ualties, land contamination, and world-wide fallout to be significant 

measures of the relative effects of each type, 

A simple approach would be to calculate the area of lethal contamina-

tion produced by a surface burst of each weapon type, compare the rela-

tive areas, and conclude that the clean weapon is so many percent as 

fatality-productive as the normal. Such a conclusion might be quite mis·· 

leading, however, since it applies only to an area of uniform population 

density and does not reflect the possibility of overlapping patterns from 

other target areas. It is evident that reliable evaluations require a 

real-world framework and, to achieve this, two comprehensive target sys-

terns based upon a recent Target Data Inventory (TDr) were developed, 

appropriate weapon assignments of three different total megatonnages were 

hypothesized, and the fallout processes of the several types of radiation 

sources were investigated and converted into mathematical models for s1m-

ulation in a high-speed computer. Each of the twelve hypothetical 

attacks (two target systems, three magnitudes of attack, and two burst 

heights) were in turn run off in a computer for both the clean and normal 

weapon types. 

A brief summary of results and conclusions are given in sections 3 

and 4 below, followed by pertinent tabulations in Annex A. Discusstons 

of the parameters and methodology used are given in Annexes B and C; 

information on radioactive fission product, weapon material, and soil 

fallout is provided in Annexes D, E, and F. Discussions of population 

shelters; fatality and casualty criteria; agricultural contamination; and 

world-wide fallout are given in Annexes G through J. Detailed results 

are tabulated and mapped for each parametric combination in Annex K. 

3. Results 

Fatalities for all the combinations of weapon cleanli.ness, target 

strategy, and height of burst are plotted in Figure 1. 

The first and most striking feature of the results shown is the very 

considerable divergence in total casualties. There is a constant factor 

of 7 or 8 between the most lethal combination of normal surface bursts 
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and the more sparing air burst attack against military targets, Another 

noteworthy feature is that for an attack of about 1000 MT total weight, 

there are very few additional casualties beyond the air burst cases from 

the surface bursting of clean weapons, regardless of whether the target-

ing is against military targets only or against the combined array of 

military and non-military targets. Clean surface bursts do tend, how-

ever, to become more lethal as the weight of attack increases owing to 

the small but accumulating contributions of radio activity •. 

Another interesting point is that, at about 1000 MT weight, fatali~ 

ties are about the same from an air burst-combined targets combination, a 

clean-surface burst-combined targets combination, or a normal weapon-

surface burst attack aga,inst military targets only. This equivalence 

disappears rapidly, of course, as the weight of attack increases. 

Clean weapons burst on the surface against the broad target array 

cause about one-half as many fatalities as normal weapons for all weights 

of attack up to 10 - 12,000 MT. In the more discriminating application 

against military targets only, the clean weapons cause only 30% of the 

normal weapon fatalities for all attack weights. Perhaps a more meaning-

ful way of evaluating the relative merits of clean and normal weapons is 

as follows: A clean weapon lay~doWIl of 8 to 10 times the total yield of 
.~ ••••• ~, ••• _ •• c'4 _, ." •••••• ~ •• --¥-~.-~, .. ~-,-.~ .. --, .,.~ .. "'~;."'";..';.,- ,., _." .~-.~ 

norma1 weapons will cause the same number of fatalities as the smaller 

attack with normal weapons, for either a broad mixed or specific military 

target strategy in the attack range from 500 _MT to more than 10,OOQ ~: 

The most population-sparing employment of weapons is with air burst; the 

most lethal by far is the combination of normal weapons burst on the sur-

face which can devastate a population with as little as 1000 MT. 

There are two or three conclusions which are pointed up by this inves-

tigation. 

a. It is quite feaSible, in attempting almost any military strategy. 

to inflict simultaneously almost any desired level of population destruc-

tion ranging from a few percent to almost complete obliteration. The 

upper bound would be slightly higher than the normal weapon surface burst 

results shown, with slightly greater concentration on popUlation centers. 
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2. Tarset Systems 

Two targeting philosophies are investigated. A combined attack of 

broad scope was developed against important military targets such as long 

and medium-range airfields, missile facilities, weapon storage sites, 

submarine bases, command centers, army, air, and naval bases, supply 

depots, military communications, and other military facilities; important 

war-support industries such as missile factories, weapon production 

plants, atomic energy installations, aircraft plants, large power plants; 

and other major industrial centers as well as population centers. 

Co-located targets were identified within radii of moderate damage expect-

ancy from a one MT weapon with the aim point generally near the center of 

the complex unless a very important or hardened target was in the group in 

which case the aim point was shifted accordingly. Once the target areas 

were identified, weapon assignments were made (within the constraints of 

the three weapon sizes considered in the study) according to the techniques 

of the Joint Atomic Weapon Planning Manual and Air Force Manual 200-8. In 

the smallest weight of attack, the targeting criterion was a reasonably 

high probability (50 - 90%) of at least significant or moderate damage to 

the targets. The locations and structural vulnerability of the targets was 

generated by the DASA Damage Assessment Center data baae which in turn 1.s 

largely developed from the Target Data Inventory (TDI). 

The second targeting philosophy included military targets only. This 

was achieved by simply eliminating all non-military targets from the list. 

Although this procedure reduced the number of aim points (and consequently 

the weight of attack), it provides a valid basis for comparison since the 

military target attack is then a sub-set of the combined attack, and no 

additional aim points are introduced which would tend to confuse the 

results. 

3. Size of Attack 

Three weights of attack were analyzed in order to achieve a reasonably 
/ 

broad spectrum and more clearly show the direction (on summ~'ry grapha) in 

which the results are leading. For the com~fned targets 7ttacks the total 
, i 

weights are about one, three, and ten thousand megatops.( The 1000 MT ,. 
attack wa~ developed first, mostly with 1 MT weapons ~iiCh generally 
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