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Los Alamos,New Mexico 87545 memorandum

TO JZUg.ene S.andoval, OS-6 , MS F674 DATE October 16, 1984.

FROM William R.

.3

“ ‘~’ “’j;:,ftyKennedy, ~~ ~“’ MAIL STOPITELEPHONE: F670/7-4236

SYMBOL WDP/TO
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 ~.
Thomas N. White of LASL, July 1954, Item 4.

\.
Items:

1. Cover of basic document - SRD

2. P.iii - of table of contents <

3. Listing of Tab “D”, 9iven 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. . .

Thanks very much for your help.

.

WRK:fnr

Att : a/s

cc : W. Kennedyr WDP/TO, w/a
WDP/TO Files, w/o
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(c) In each layer,the concmtratim falls off latwally
acco~ to ~~ ~W of normal tistributl on of enors

c (r) ‘+=Coe

%2
tiersC iS the initialc-ral concentration,r is dlstanccfnn cGnt=8
_ ~ L the initialspreadprameter (analogousto skmdmi dctiation).
Foreltities10,000~ L0,000ft, ~ = 1.9 ties; 50,000thm 7os~ ftt
% = 5.8 =Lles.

rc’/ A

‘ Los Llama ScientUic Laboratory
JQY 1954

‘ u ~y~=+h
1. The method of calculattizlocsl fall-out,as describedhere, ia

the hasty outhyowthof a more com~ex method th~t had been uWectc~Y
successfulin accounttigfor the ELVO fall-outpattez= in the ;~?titi
Zoz@.ap-iionserti uea, h the tixw Of the hst shot (On Eniwetok..to’~)
appm~eds the pmblm of fore=stix loc~ fell-out became more acute.
Sincethe method attemptedto takeaccountof the initial size and shape
of the cloud,it seemedthatit shouldbe suitablefor local fcrecastin3.
with the aid ~f Dr. GaelenFelt, the method was shp~ied to the extent
that an atoll patterncouldbe est~ted within about an hour. The
swicd method WAS testedegtinstthe ~ patternsPr@UCC~ W

~ms UIil~ and YLNKXEasxlfoundsatisfactox-y,ad ‘themsth”d was used
la forecastingfor NECTLiL

2. The followlnqdescfiptkn cove= the six@Afied neth~ only. me
mre CQ@ex method W*S further study whi!!ch- be rqxwhd clsc-
ldlere.

3.

diflded

*

Lssumpticms :

(a) The initialcloud(aftertisois practict”~ coqlcted) is
intohorizontalslices,each cf 10,000 ft cl~pth,with ccntcrsat

10,OCM,20,000,-- ~ - 708000f% altitude,with the centralconcontrati~
(=dio-activitypr unitvolurB)indapewtontof altitude.

(b) In each byer all of the ectivitylies in a horizontal
Planethnathe centar.
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(d) l’hruoutthe Mole ckud, all radioactiw particlesare of
the same size,ad fall at 50,~ i% per hour.

(e) W each Wer, the centrnlparticlefalls,without diffudon,
as directedby the whds, while other particlesdiffusehorizantu ww
from th centerequallyIn U directionsso that,whenthe la~r arrlws
on tk surface,the tistfi~uti=aboutthe c~ter is =iv~ ~

c (r) = Q e- (g)2

?2 (P)z

*e~P=tiq=’/’o>s = totalhorizontaldistancetravollsdby the
so

centralPaz%icle,So = 5.2ao. (me last quantitymay be picturedas the
horizontaldistznceback to a fietitiouapoint smrce of the cloudlay=). >

(f) ~o dose rateat anyp- is proportionalto the sum of the
concentrationsfrom aU of the layersas estimatedfrtn the preCediW
mmaik

&. ikp~ f- the assum&ion of a sin@ ~articlesize this fomuulatia
IM a number of other obvims defects~ e●~;.

a. The sum of the quantities Coao2should be made proportiti
to the total radioactiveyield of the%omb.” b practice,the final
estimateswere adjusteds-tiat on accountof expected ~eld. lllis,
in effect,allowxlfor the influenceon Co, but not on a..

.~;’, b~ The estdantionof S as totalhorizcntzddistanceis rather.*q$
Wsatisfactoryh locclfo~castinqwhere tho &t& dimensionsare not

,:$~~ ~ch greaterthan the hei& of the cloud.
,*J:v*i ~~

*O, therewas no time to find out whetherbetterresults Could be
Q&&n~d by c~oice of S- other Yahles for p~&8rS SUC~ as =tC of
f~ for the ~iclea. Franthe test of the XMthod aylnst the Bikini
patterns,it w cle~ thatit was good enoqh for the purposc & htio
It ~ that dUferemes betweenforewt snd actuelwjnds would be
~e& to ~roduce=ch Uxger erro= thantkse inherentfi the assuIuPUOm.

5. In zp?licetlan,the methodis not as tedicusas mkht WP=. he
*@d hcdo~raphplot, givingthe Xocatlanof centralparticlesfcllMg
‘t 5s~ ft per hour, is pqared for the C~ BriefIn++as a matter of
‘me. It can be mpedmposed on a ten -s magnifiedatollmp~
~mng fcr the 50,~ ft per hour fall rate assumedin the math%. With
a -or of correa>ondlngscale,the distancesS, alon? the ziz-zagF.th
tO ~~ of the hei~t p~~ts on the h~o~~ c= be @c~Y UlO~rd Or

.
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this c?n be done by summationof hodo,~ph winds if these aro more“r&xU,y
accessible. Likdse, tho distances frcxnthe altitudepointson the
hodoi~a~ to @nt8 Of fall-outinterestcm be quicklymeasumd with the
xuler, @tig tho mluos of r. KnowingS md r, cm can eas~ compto
p and q. With the aid of a familyof curws of Q-a- (Q)z V’sq

(scc Ftq. 1) for sevoralvaluesof p, one can rapidlyinterpolatethe
vaaues tkt mst be added up et any lee?.ticn.fie cxponontialfactor
drops off wry rapidlytith q, @ afterworking out a few cams, one can
tell,fr= = hs?ecticn of the hod~qr~.ph.on.atcllTlot, so=e of the
eltitude~ointsthat can bo ne.-Jectedin the ccnqxtation.

6. FYG.2 and Table1 illustratestho applicationof tha methodto
NE2TXI shot,ushg the w!.ndsobsc~ed zt shot time. The gabts on Fig. 2
marked 10, 20, 30, are the 10,~ ft, 20,000f%,--- altitudepointson
the hodoqqh for particlesfallin~50,000ft pr hmr. ... @icle ~
starting,for example,at 30,000ft abo~ ground zero,and fti~ under
the influenceof tids tat not diffusion,would land at the pointmarked~.
The veeue of S, the horizontaldisxce t~mlhd, is estimatedby suming
the dis~ce betueenthe successivepointsfrom groundzero to ~int 30.
In Calculatingq in Table 1, some valuesare omittedas beyondthe ran~e
of RQ. 1. More mlues cre dropped, a too smd,l to bctherwith, in
entering the cp~titics ~ e.

~ [$:. The final totalsare the surface

cmcentrations that would be pmuced M the initialcentral cpc ontrati ons

(co) ~m au unity. When tho methodwas triedout on Y.2UCI’5,‘itwas found
that if the resultantsurfacec~centra~~s ue~ multl~ed by 100J they
ame reasotiblyWEU tith the dose rate,in rwnt~cns per bar, measured
cm day afterthe shot. This factorwas U@ in makingup Table2, andit
WWars to JIvofairly ,zoodresultsfor EL’.V~,~?!EO,and UNI~ clso,
Uthowh then is sane tmdency to over-estkte the lower dose rates at
tic larger distiices. In ‘hhle1, however,it is clearthat the agreement
xs about as good as in Table 2 withoutmulti~~ * a fzctorof 100. Thci
~icl.dof MZTQ was less than Mat of the shots ~ Table 2. but not by a
factorof 100. i.tthe presenttime tho cmly eqlanation #at can be - (
~fforedfor this discrepancyis the heavy r?ti that occurredon NECT.U@.

7. here is ,?oodreasonto tiieipate that the cuxmnt detailed
Study of ~e ~OR c~pl~ m~~~ ~ field a b~ter gfld technique
Wn the above. For this reason, there is little justi.fic3tion for a acre
elabomte repotion the method et this tie.
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3.0

2*O

1.8

1.6
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1.9

1.6

1.3

,

S4-UYJ:NET

●O7 .0020

.lz .0020

.07

-

.U70 2.0 ●

.07

.07

-

.02

.Olb

.23

.1560 1.8

50 1.6 .20

40 2.2

30 1.9

20 1.6

10 1.3

- -

-
—

.26 .002

-
—

●nTOTAL

mmm
- at N+l D:X .027 .Ooo.18●70
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