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1. Reference our meeting of 3 April at which time you asked

me¢ to put down my thoughts on the meesurement of close-in fall-out
ip atomic test operations. I anm indlcatlng below my own impressions
op this subject in the hope that tl:is may be of some assistance to
ypu. (UNSCLAZSIFIED)

2. local Fall-out Measurements in the Nevada Test Site.
a, Ve have had a sufficient number of air bursts and tower

hots to prove the fact thet there is no significant fall-out downmwind
ufless the visible fireball comes in actual contact with the ground.
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b, The three surface and subsurface shots unfortunately,

have been in the range of 1 XT which cannot be realistically scaled

to the fall-out model for megaton wezpons., What is rejuired at

Nevada is & 50 to 100 KT clean weapon whose fission yield should not
exceed 1 to 5 L'y I believe that if such a weapon can be developed it
would go a long way in solving the many protlems of fall-out, For
example, if such a weapon could be surface detonated at the NTS, it
would definitely and perheps once and for all determine the percentage
of gross fission product fall-out from a surface yield weapon for dry
land. As you know, now we believe that this percentage may be anywhere
from 5 to 95 percent, Here is a factor of 19 which is unknown., If we
accept the best guesses which are fashionable todey, we may say that
the total gross fission product fall-out from a land surface detonated
weapon is anywhere between 40 and 80%, but even this is a factor of 2
unknown, which needs to be pinned down., Once we determine the percen-
tege of total fall-out of fission products we are of course, faced with
the problem ol fractionation of the various radio-nuclides such as Sr 0.
I believe the only way to determine this msater is to detonate a 120 KT
weapon in the desert and to measure the Sr’Y within the fall-out region
in sufficient detail and with sufficient accuracy to make the meesure-
ments statistically significant. I believe that once we determine the
fractionation within a 100 KT atomie cloud perhaps we can safely assume
that a simple extrapolation to the megaton case will be valid, This of
course, is open to question, although it appears reasonable to me at
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this tire. T want to stress thet the best wey and perhaps the only
way of measuring the meny unknowns of fell-out would be to detonate
a 100 KT clean device in our country, within our own test site, on
dry land so that we can study all aspects of the fall-out in great
detail., Since at the present time we cennot detonate anything above
1 KT of fission yield on the surface in the Nevada Test

Site, we are
forcad togtudy Call-out 1n the Pcifie Froving Ground. )

3. Measurement of loczl Fall-out in the Pecific Provine Ground

a. Since the PPG 1s mostly water, we have a great deal of
difficulty in measuring the fall-out which gets dzposited on the water
and which then sinks with different rates of all, which dissolves
with differsnt rates o’ solubility, an? which comes under the influsznce
of the ocean currents vhich cen be mezsured with differant degrees of
accuracy. We must also ancider the mixing of tre ocezn water by the
surface waves (as indicated by you) anl what may be even more dis-
couraging, we must also consider zones of divergznce and convergence in
the ocean similer to such an effect in the atmosphere where water may
rise or fall in a largs scale circulation in the wvertical direction. I
am amazed and pleased with the measurements of Seripps. Apperertly, they
have develcped & method which can determines the order of magnitude of the
totel percentege of fall-out by oceenograshic sanpling methods., However,
I question whether this system could ever be improved to a point whers it
measures with sufficient degree of accuracy, the extent of the loezl
fell-out so that we can be advised of what i~ loft for intermsdiate and
long range world-wide fall-out, A& study of all past test operations in
the PIG bas borne out the fact thzt it is next to impossible to determine
with any degre: of accuracy the total percentage of gross fall-out, The
sr99 fallout is subject to even greater errors of measurament at the PZG,

b, The accident of CASTLE PRAY0 is an exception to this rule.
Here the Japenese in a 99 ton fishing vessel were atle to scoop up end
put into eellophane bags handfulls of the fall-out materizl 75 to 85
milss downwind of ground zero. In this szme CASTLE accident somz of the
islands to the east of the Bikini ceme unler excessive fall-out which mzy
be surveyed even today for possible fission produets or Sr O content and
for other measurements well known to you, But this was an accident.
hecidental though it may have been, it represented wvery good sampling for
the few scmpling st-tions such as the fiching vecssel and the few islands
involved, I am afraid, Dr. Libby, that this protlem of measuring total
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fall-out in the Pacific Test Site ic so complicated that the only
answer to the question is to make e brute force measurermant by the

use of a large number of ships such as the 99 ton fiching vessels

or yags, etc. Certainly we can not use rafts except possibly in

the lagoon. We must decide thet if we want to go into such a measure-
ment, the price of the minimum project may be in the order of 15 to 30
million dollars dspeniing on where we start the cash register and what
type of cost accounting is involved, The density of stations must be

at least one station every 10 miles in a direction normal to the long
axis of fall-out and one station every 25 to 50 miles in a direction
parallel to the long exis.  This would involve a minimum of 40 to 120
sampling stations which I call ships, Obviously such a proposal is out
of the question at this time for FAFDTACK, 1If such a proposal is taken
seriously at all, it is atsolutely mandatory that the shot or series of
shots in which 1t is scheduled to measure fall-out, be fired at the
cormend of the program director of the fall—out projects and he must
base his decision primarily on the meteorology of the day. He may heve
to wait several weeks to several months to get the richt kind of surface
and upper air winds to increase the possibility of placing the downwind
fall-out pattern upon the proposed ship measuring stations. It is also
the meteorologist who will determine the magnitude of the time and space
variebility of the winds aloft that have plagued practiczlly all of the
mzasurements of fall-out in the PPG to date. There are days when the
atmosphere is most suitable toward producing a finely defined, quite
sharp, cigar shaped fall-out plot, There are other dsys where the fall-

out plot is scattered all over a 90° quadrant thus mcking the total
measurement job next to impossitle.

c. It appesars to me thet the determinstion of the total
percentage of locel fall-out within the limitations of our present two
test sites is difficult, if not insurmountable. If the protlem is cs
important &s I believe it is, perhaps it may even be worthwhile to
consider the development of new test siies in order to determine the
local fall-out,

d. When I look upon the difficultiez of measuring locel fall-
out, I wonder whether it is not worthwhile to sample the rest of the
planet in order to find out the true atmospheric burden of fission
products rather than try to determine this fror local fazll-out. On the
other hand, I nesd not tell you of the many more problems associated
with the world-wide sampling fall-out.
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e, I believe that the mamters of the AZC and the D2fznse
Departoent that have been engzz:d In measursmants of fll-cut during
past atonic test operations ouzht to be commended for their diligance,
for their ovatisnce, and for their capability in getting some results
in thz face of odds th.t appsar insurmountable to me. Tihe Air Force
has besn conscious of the many srrors involved in any fall-out
measurament in the PPG to date. Hence, we have not participated in

such ta2sts nor have we 2ven suzgested such participation, This is
because We hava felt that the =ffort to date, although relatively
large comparsd to sorme other test projects, has neverthelsss been too

small to measure total fall-out in the PPG with any high probability
ol success. (NENNNEEGNGNy
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I'CRAIR M., LULIJIAN
Lt Colonel, USAF
Chief, Nuclear Applications Division
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