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raom William R. Kennedy, Jr, AAD man stoptevepnone, FO70/7-4236SPA Neginy
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410425

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

2. P.iii - of table of contents z

3. Listing of Tab "D", given on p.iil :

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. --

Thanks very much for your help.

WRK: fnr

Att: a/s

cc: W. Kennedy, WDP/TO, w/a

WDP/TO Files, w/o BEST COPY AVAILABLE
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CLOSE@IN FORSC..STING BY NEV TECHNIQUES DEVELOPED .FTSR Bit..vo

SyHACT FROM ~

Yef Z ‘ Themas N. White
-: 7 ALos .lamos Seientifie Laboratory“nk Kepert
(edteenCat July 195%
Yury f GS4

1. The method of calculatinz local fall-out, as described here, is
the hasty outcrowth of a more complex method that had been unexpectedly
successful in accounting for the Hu.VO fall-out pattern in the Jilinsinae
Rongelap—nongerik areca. 4s the time of the lest shot (on Eniwetok «toll)

ie

a approached, the problem of forecastins loeal fall-out bocame more acute.
- Since the method attempted to take account of the initial size ond share
e of the cloud, it seemed that it should be suitable for local forecasting.
& With the aid of Dr. Geelen Felt, the method was simplified to the extent
a that an atoll pattern could be estimated within cbout an hour. The
n simplified method was tested egainst the Bikini retterns produced by
2 ROMEO, UNION and Y/NKEE and found satisfactory, end the method was used
$ in forecasting for NECTAR.

2. The following descripticn covers the simplified method only. The
more complex method warrants further study whith will be rerortod clsc-

§. 2
3. “Assumptions:

(a) The initial cloud (efter riso is practically completed) is
divided into horizontal slices, cach cf 10,000 ft dapth, with cmtcrs at

ep 10,000, 20,000, = = = = 70,000 ft altitude, with the central concentration
Bee (radio-activity per unit volume) independent of altitude.

& Se (>) In each layer all of the ectivity lies in a horizontal
se Plane thru the cantar.

(ec) In each layer, the concentration fells off laterally
according to the law of normal distribution of errors

c(r) =Coe “~ré
2&p

» Where C, is the initial central concentretion, r is distance fron contar,
F aMd a, fs the initial spread parameter (analogous to standard deviation).

For altitudes 10,000 thru 40,000 ft, a, = 1.9 miles; 50,000 thru 70,000 ft,
& = 5.8 miles.

< ~
ANCLOSURE #3)
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(d) Thrucut the whole cloud, all radioactive particles are of

the same size, ami fall at 50,000 ft per hour.

(e) In each layer, the central partiele falls, without diffusion,
as directed by the winds, while other particles diffuse horizontally away
from the center equally in all directions so that, when the layer arrives
on the surface, the distribution about the center is sivon by

e¢ (r) = Co em (gq)?

o*  (p)?

where p =

So

4S, q = r/a,, 3 = total horizontal distance travelled by the
So

central particle, So > 5,2 ae (The last quantity may be pictured as the
horizontal distence back to a fictitious point source of the cloud layer).

(f£) The dose rate at any point is proportional to the sum of the
concentrations from all of the layers as estimated from the prececing

forma. :

&. «apart from the assumption of a sinrle particle size this formlatia
nas a mumber of other obvicus defects, e.:5.

a. The sum of the quantities Coa? should be made proportional
to the total rediocective yield of the"bomb." In practice, the final
cstimates were adjustod samewhat on account of expected yield. This,
in effect, allowed for the influence on Cy, but not on aoe

bse The estimation of S as total horizontal distance is rather
unsatisfactory in local foreeasting where tho atoll dimensions are not
much greater than the heicht of the cloud.

«lso, there wes no timo to find out whether better results could be
obtained by choice of some other values for parameters such as rate of
fall for the particles. From the test of the method asainst the Bikini
Patterns, it wos clear that it was good emough for the purpose at hand.
It appeared that differences between forecast and actual winds would be
likely to rroduce much larger errors than those inherent in the assumptions.

5. In ap-lication, the method is not as tedicus as micht aprear., The
standard hodogreph plot, giving the loeation of central perticles falling
&t 5,000 ft per hour, is prepared for the Command Briefing as 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 methrd. With
® ruler of corresponding scale, the distances S, alonz the ziz-zagz path
to each of the height points on the hodograph ean be quickly moasured or
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this can be done by summation of hodograph winds if these aro more readily

accessible, Likewise, tho distances from the altitude points on the
hodozraph to points of fall-out interest can be quickly measured with the
ruler, giving tho valucs of r, Knowing S and r, cne can easily compute
pandq. With the aid of a family of curves of j 9m (q)* vs q

(p)?

(sce Fiz. 1) for several values of p, one ean rapidly interpolate the
values that mst be added up at any loesticn. The cxponontial factor
drops off very rapidly with q, and after working out 2 few cases, one can
tell, from an inspecticn of the hodogr=ph-on-atcll rlot, some of the
altitude points that can be nezleected in the ecmputaticn.

6. Fige 2 amd Table 1 illustrates the application of the method to
Vv NECT.L2 shot, using the winds observed at shot time. The points on Fiz. 2
marked 10, 20, 30, are the 10,000 ft, 20,000 ft, - - — altitude points on
the hodozraph for particles fallinz 50,000 ft per hour. «4 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 30.
The value of S, the horizontal 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 omitted as beyond the ranze
of Fiz. 1. More values ere dropped, as too small to bether with, in
enteri the quentitics -

mene ee = 8 (a)3. The final totels are the surface
P

Concentrations that would be produced if the initial central concentra,tions
(C,) were all unity. When the method was tried out on YNKES, ‘it was found
that if the resultant surface emcentrations wore mltiplied by 100, they

agree reasonably well with the dose rate, in roentgcns per hour, measured
one day after the shot. This factor was used in making up Table 2, and it
appears to jive fairly zood results for Bu.VO, ROMEO, and UNIQHW also,
élthoush there is same tendency to over-estimate 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 miltiplyin= by a foctor of 100. The

vield of NECT.2 was less than that of the shots in Table 2, but not by a
| factor of 100, it the present tine the only explanation that can be
offored for this discrepancy is tho heavy rain that occurred on NECT.si day.
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7. There is zood reason to anticipate that the current detailed
study of the more complex method will yield a better simplified technique
than the above. For this reason, there is little justification for a ncre
elaborate report on the method at this time.
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} TABLE 1 _

q ® ra,

Pp -4

HEIGHT a So S (SoS)

(1990

Ft)

(18) (5.2.8,) (M2) (So) GLICE JiNEE SLY ELE

4 70 5.8 30 29 2.0 1.6 1.4 2.3 Lele

60 5.8 30 23. «1.8 2.2 1.5 1.7 hel

50 5.8 30 19 1.6 2.1 1.3 2.2 4.5

40 1.9 10 12 2.2 45 eT — —

3C 1.9 10 9 1.9 3.1 be2 6.8 —

20 1.9 10 6 1.6 2.4 hobs _ _

10 1.9 10 3 1.3 1.2 3.0 5.6 _

1 e “(a
a (p)*

REGHT

=

Lp aLICS JiNET S.LLY ELMEL

70 2.0 ls 16 .07 0020

60 1.8 .07 15 12 .0020

50 1.6 .07 .20 207 _

40 2.2 _ _ —_ _

30 1.9 02 _ _ -

20 1.6 OL _ —_— _

10 1.3 23 _ —_ _

TOTAL «57 51 26 ~002

OBSENVED
BAR at NAL DAY 70 .18 027 000 
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T.BLE 2

BIKINI WHR AT D Al DY

4 Buvo 7 OMEO UNION | YANKEE 2:

ISL.ND OBS Cre ops c.rc}] . oBs c.L¢ OBS} C.LC -

HOW 24 22 0 0,6 8.5 9 25 30

NAN 9 5 o 0.6 0.09 2 2 7 |

oBCE |! o 0.6 0 0.7% O04 3.”
~o . -

UNCLS |; 1.0 0.9 0 5
] a

Biu.vo 1.0 0.6 0.5 0.3 '

| sale | . §0 70 2 5

: FOX } 55 47 . 12 45
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+. GROUND ZERO
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+6 Miles

20 Miles

cuba oirlie

416 @ Elzer
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