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DESIREABILITY OF BONDIWG SOIL NDAR ZURD UITH
COlCARNT. AND OIL.

There is a definite danger of dust containing activ&;muCnfp-
materiel and flselon producte falling on towng near Trintiyaa,d RIS
necescitating thelr evacuatlon. THis is shown by the folloving““ k*v“hu
calculations based on the assumptlions that: -~;2%9 /77

1. The active materizl condenses on the surface of the
nernal Trinity dust to give & dletributicn of activity with particle
glze gimilar to that observed by H. L. Anderson in the 100 ton shot.

2. The dust on which the active material is deposgited 1ig
qQuickly (3 minutes) ralsed to a height of approximately 12,000
feet. This 1s approximately the height to which the smoke puff
rose in the 100 ton shot and thisg same helght may be exnected in
the next shot. Between 1000 and 12CC0O feet the chanpe in temperature
with altitude should very nearly follow & dry adisbat and therefore
there should be no tendency for materisl whlch hae risen above
1000 feet to stop before 1t pets to 12,000. After 12,000 feet
Hubbard expects a temperature inverslon so that 1t willl be ¢ifficult
for any materlsl to rise much above the 12,000 foot level.

3. The dust settles in accordance with a modified Stokes
1aw like normal industriel dust settllng in etill air.

4, The material ae& & whole lg carried along &t a wind velocity
of 30 milee ver hour. This dangerous sltustlon could be eliminated
by reducing the number of dust particles of around 10C microns
which get into the cloud. This can be done by bonding the ground
in the vicinity of zero -~ preferably using-& light glurry of concrete
in the vieinity of the future crater and a coatlng of oil thinly ‘
distributed to a digtance of 2000 feet from zero.

I. Distribution. of Active Material

Lé&cking- any indlcations to the contrary, it 1s netural -
to assume that the distribution ‘of active material with particle
gize will be the ‘same as Anderson found in the last Trinity shot.
Thie distributlon indlcated that the active material wae uniformly
dietributed on the surface of the sand pnarticles -~ the activity of
the narticles belng roughly pronortional to theilr surface srea. The
folloving table sunmarizes Anderson's observeationg together with
gome recent measurements of the particle size distribution of Trinity
dirt made by Kamm and Magee (which wi1ll be discussed in detail in
another memorandum). e e
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DIRT FROL CRATER 19)%
Particle Percentage | Percentage | Percentage [NORIAL TRINITY D
Dlaneter Weipght by Activity Surface _Yercentare Velght
(microns) |Sereening ‘ Area Sanvle #1 | Sanple 7o
> 840 32 3.8 .o 52 * 30
840-~-250 21 12.6 b.g 35 L5
250-149 15 14.5 9.2 7.6 10
149-74 16 18.1 s 8.5 2.1
<74 16 51.0 73.3 2.4 6

It will be noticed from the last two columns that the welght
distribution of various samnles of Trinity dirt vary considerably.
Sinilarly Anderson found considerable variations between different
samplee of dirt in the crater. Therefore we cannot argue sbout

the amount of activity to be exnected for a given range of partlcle
gize to within a factor of two.

II. The Rate of Settling of Dust

According to Stoke's Law, particles of specific gravity
f and dlameter D microns should fall at the rate:

0.00592 D2P feet/minute

According to John L. Alden "Deeilgn of Industrial Exhaust Systems"
(Industrial Prese New York, 1939§ dust particles found in industry
follow this law quite well for partlicles between 5 and 300 microns.
For larger particles the velocity of falling 1is somevhat slower:

- D Velocity
microns ft/minute
5000 1750 ¢
- 1000 7909
“: 500 255¢ 77

Using the above datsa it 1e easy to calculate the length
of time required for particles of various sizes to fall 12,000 feet.
Here we assume that the specific gravity of the dust 1s 2.6. The
results are summarlged below:
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Diameter (microns) Time to Fall 12,000 ft {(houre)

&40 0.110
500 0.139
250 0.208
200 0.325
149 0.585
113 1,0$
7 2.3
60 3.61
23 12.0
22.6 > 25.5
16.0 50.8
11.3 102
8.0 204
5.65 . Log

From the &bove table and Anderson s data it follovs that
3,87 of the activity drops in the first 6.6 minutee; 12.6% of the
activity drops between 6.6 and 12.5 minutes; 14, 5& of the activity
drope between 12.5 minutee and 35 minutes; 18. 1% of the activity
drops between 25 minutes and 2 hours and 22 minuteg; and the
remaining 51% drops &t & much later time.

The dust particles which have diameters ranging between
149 and T4 microns are therefore the mort dangerous from the gtand-
point of nearby towns since they fall in the time intervsl between
35 minutes and 2 hours and 22 minutes. Since they contalin 18.1%
of the activity 1t followe that during this time 1nterval the
active materisl will be dropped at the average.rate of 10% per hour.
If this dust 1s swept along at an averape velocity of 30 miles per
hour, each mile along the path will contain 1/3% of the active
material. It 1s reasonable to supvose that at thie time the
path of the eactive materlal on the ground willl be 3 miles vide.
(Thiis filpure ie completely soeculative but seems nelther pescimistic -
nor optimistic). Then each square mile along the path at a
dlstance between 17.5 and 71 miles contains 1/9% of the activity.

II1. The Radlation Intensity Suffered by Person in Nearby Town

The-~-following calculation was made with the help of
L. Turxevitch and agrees with a sirilar celculation made by L.
Hempelman. Agsume that the gadpet ig 5% efficlent so that 2 moles
of figsion producte are formed. Then according to a formula of
Fermi's .15 f/t gamma rays are emitted per second after t seconds
after the explosion. Here f 1g the total number of figeslons. If
the total active material 1s sovread uniformly over one square mile
there 1will be emitted one hour after the exvlosion
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Or epreading the 1/9 of 1% of the activity over one square mile,
there 1vill be emitted one hour after the exploslion .

6 2

10° gammas/sec’/cm

In unit solid angle this wlll amount to
I =106/41T gammas/sec/cma/unit solid angle

But since the mean free path.of the gammas in air 1is of the order
of A=110 meters, at a height h equgl to one meter above the ground
the flux of gammas is approxipately

- - 6
I=nIologe(x /h +1) = 28I,=2x10

gammas/sec/cma

And since one R unit corresponds to 109 gammas/cm2 wve could there-
fore excect a person in the path of the cloud &t a distance of
between 17.5 and 71 miles to receive radiation at the rate of

7/T R/hour

Here T 1s the time after the exvlesion in hours, In the first day

he recelves approximately 22 R. Here we have only considered the
danger of gamma radiation. VWeleskoof has made a eimilar congideration
for 49 and finds that over a long veriocd of time, it too mipht be
dangerous.

IV. Supggecsted Remedy

Since the danger from the radlation ls due to the »resence
1n the cloud of & larpe percentage of dust ranging in size between
149 and 74 microna, the obvious solution 1s to take steps to prevent
such dust from getting there. This ehould be feasible by filling
the region which will become the crater with crushed rock (from
& nearby quarry) and adding a small emount of concrete sliurry.

At larper distanced (up to 2000 feet) it would suffice to cover the
ground with a thin film of oil. Carlson estimates that this would
require approximately 750,000 gellons - a large amount but not
prohibitive,

Col. Warren ~ Hempelman
cc: Capt. Jones . Parsons
Capt. Nolan Penney
Bethe '~ Ovpenhelner
Carlson , Segre
Eberstat Welsskopf

_____._—s-i:-_"-:‘—-—-

" # orem—

WMSSIH[;; m&w&




