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SUBJECT DECLASSIFICATION OF ENCLOSED EXCERPT - CASTLE - RADIOLOGICAL
SAFETY REPORT.
As you suggested this morning, I am enclosing the following items.
The purpose is to gain declassification of the part contributed by Dr
Thomas N. White of LASL, July 1954, Item 4.
~
Items:
1. Cover of basic document - SRD

P.iii - of table of contents 2

2

3. Listing of Tab "D", given on p.iii

4 D-18 through D-24; the document in question, Confidential, and
5

P.1 of the report referred to in Para 2, p. D-18. Unclassified
by you February 28, 1984.
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CLOSE-IN FORZC..STING BY NEW TECHNIQUES DEVELOPED ..FT=3 Bit.VO

B 7AcT FrRonN]

vel I . Thcnas N. White
- - - " +Los .lamos Seientific Laborato
P el o, i
d Fn L July 1954

M {95%

1. The method of calculating loeal fall-cut, as described here, is
the hasty outgrowth of a more complex method that had been unexpectedly
successful in accounting for the EL.VO fall-out pattern in the .ilinzinae-
nongelap-iiongerik arca. s8 the time of the last shot (on Eniwctok .toll)

+5 fe

' approeched, the problem of foreeastins loeal fzll-out bocame more acute.
; Since the method attempted to take account of the initial size ond sharpe
. of the cloud, it seemod that it should be suitable for local fcrecasting.
E With the aid of Dr. Gaelen Felt, the method was simplified to the extent
A that an atoll pattern could be estimated within about an hour. The

simplified method was tested against the Bikini patterns produced by
ROMEO, UNICN and Y.NKEE and found satisfactory, and the moth~d was used
3 in forecasting for NECT.R.

2. The following descripticn covers the simplified method only. The
. more tomplex mcthod warrants further study whith will be repertod clsc-
.
B4 3. - issumptions:

(a) The initial cloud (zfter risc is practically comrleted) 1is
divided into horizontal slices, cach cf 10,000 ft dopth, with canters at
10,000, 20,000, = = = = 70,000 ft altitude, with the central concentration
(radio-activity per unit volums) indapendont of altitude.

(b) In cach layer all of the ectivity lies in a horizontal
Plane thru the centar.

(¢) In each layer, the concentration falls off latorally
according to the law of normal distribution of errors

c(r)=Coe =yl
N

: . vhere C_ is the initial contra) concentration, r is distance fron conteor,

;! and a, s the initial srread parameter (analogous to stondard deviztion).

::r e?%mdea 10,000 thru 40,000 £t, aj = 1.9 miles; 50,000 thru 70,000 ft, '
S 5.8 miles.
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(d) Thruout the whole eloud, all radioactive particles are of
the sane size, and f211 at 50,000 ft per hour.

' 7"4‘.2 R

(e) In cach layer, the central partiele falls, without ciffusion,
. 2s directed by the winds, while other particles diffuse horizontally away
E from the center equally in all directicns so that, when the layer arrives
on the surface, the distribution about the center is ziven by

* e (r) =Co e (g)?
p2 ( p) 2

vhero p = S0 £8,q= r/ao, S = total horizontal distance travelled by the

il So

& central particle, S0 = 5.2 a,. (The last quantity may be pictured as the

S horizontal distznce back to a fictitious point source of the cloud layer).
g‘.i":

o (£) Tho dose rate at any point is proportional to the sum of the
};f; concentrations from all of the layers as estimatcd from the procecing

4. ipart from the a.ssumi:iion of a sinmle particle size this formulatic
‘5";&" has a munmber of other obvicus defeets, a.:.

.é’,.,; _ a. The sum of the quantitiecs Coaoz should be made proportional

to the total redicactive yicld of the'bomb." In practice, the final

9stimates were adjustod samewhat on account of expected yield. This,
in effect, allowed for the influence on Cy, but not on a,.

b. The estimation of S as total horizcntal distance is rather
unsatisfactory in local foreeasting wherc tho atall dimensions are not
mieh greater than the height of the cloud.

so, there was no timo to find out whother better rcsults could be
obtained by choice of scme other values for paramecters such as rate of

f211 for the particles, From the test of the method ajainst the Bikini
Patterns, it was clear that it was good encuzh for the purpose at hand,

It apnearcd that differences between foreezst and actual winds would be
lkely to produee much larger errors than those inheront in the assumptions.

5. In ap-lication, the method is not es tedicus as might aprear, The
standard hodogreph plot, giving the loeztion of central particles falling
et 5,000 ft pcr hour, is preparcd for the Cammand Briefinz 2s a matter of
Course, It can be superimposed on a ten times magnified atoll map,
allowing for the 50,000 ft per hour fall rate assumed in the meth~d. With
& ruler of correspondinz scale, the distances S, alonz the ziz-zag path
to each of the height points on the hodograph ean be quickly measured or
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this can be done by swmmation of hodograph winds if these are more rcadilty
accessible., Likewise, tho distances from the altitude pocints on the
hodosgraph to points of fall-cut interest can be quickly measured with the
ruler, ziving the valucs of r. Knowinz S and r, cne can easily ccmpute

p and q. Vith the aid of a family of curves of 1 o~ (g)z vs q

()2

(sce Piz, 1) for sovaral values of p, one can rapidly interpolate the
values that rust be added up at any loeatirn. The cxponential factor
drops off very rapidly with q, and after working out a few cascs, one can
tcll, from an inspecticn of the hodograph-on-atcll rlot, some of the
altitude points that can be nejlected in the eacmputaticn,

- 6. Fize 2 and Table 1 illustrates the applieation of the method to

T v NECT.Ql shot, using the winds observed a2t shot time. The points on Fiz, 2
marked 10, 20, 30, arc the 10,000 ft, 20,000 ft, - - - altitude points on
the hodozraph for particles fallinz 50,000 ft per houre .. particle
starting, for example, at 30,000 ft above ground zero, and falling under
the influence of winds but not diffusion, would land at the point marked 0.
The vzlue of S, the horizental distance travelled, is estimated by summing
the distance between the suceessive points from ground zero to point 30,
In calculating q in Table 1, some values are cmitted as beyond the range
of Fize. 1. More values are dropped, as too small to bether with, in
enteri the quantities -

e T —:';z e EQ;Z. The final totals are the surface
P

¢oncentrations that would be produced if the initial central concentrations
(Cy) wore all unity, When the method was tried out on Y.NKEZ, ‘it was found
that if the resultant surface concentrations wore rmltiplied by 100, they
azree reasonably well with the dose rate, in roentgons per hour, measured
cne day after the shot, This factor was used in naking up Table 2, and it
aprears to jgive fairly zood results for Ku.VJ, nOMEO, and UNIQGN slso,
elthough there is same tcendency to over-gestimate the lower dose rates at
the larger distances. In Table 1, however, it is clear that the agrcement
1s about as good as in Table 2 without multiplyin~ by a foctor of 100. The
¥icld of NECT.2l was less than that of thc shots in Table 2, but not by a
" factor of 100. .t the present tinme tho only explanation that can be
rffored for this discrepancy is tho heavy roin that occurred on NECT..i day.

7. There is jood reason to antieipate that the current detailed
study of the more complex method will yield a better simplified technique
than the above. For this reason, therc is 1ittle justification for a mcre
elaborate report on the method at this time.
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HEIGHT a So S (Sz,ls) :
(1000 ;1) () (5.2.8) () (So) /LICE  JLNET  SAIT  ES
7 5.8 30 29 2.0 1.6 1.k 2.3 Lok
60 5.8 30 23 1.8 2.2 1.5 1.7 Lol
50 5,6 30 19 1.6 2.1 1.3 2.1 L5
L0 1.9 10 12 2.2 LS be7 - -
ac 1.9 10 9 1.9 3.1 Le2 6.8 -
20 1.9 10 6 1.6 2. A - -
10 1.9 10 3 1.3 1.2 3.0 5.6 -
2
2" o
kr@r | p LGS JNET  Sdly  EDME
7 2.0 BTN 16 .07 .0020
60 1.8 07 .15 12 .0020
50 1.6 .07 .20 .07 —
o 2.2 - - - -
30 1.9 2 - - -
20 1.6 0L -— -— -—
10 1.3 .23 - - -
TOTIL 57 .51 .26 .002
%ZEDN{I DY .70 .18 027 .000
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