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Reference is mece to correspondence between you and the Commander

afilC during épril and ‘sy 1954 concerning the desirability of having
Lit Col Lulejian analyze the Pacific fallout es he has done the Nevada,
This Les been accoaplished and five coples of the latest ARDC report
together with a cenorendun to you fron Lt Col Lulejian are inclosed,

Your consents concerning the inclosed report or memorandum would
be appreciated,

If we can be of any further eervice to you in this matter feel
free t2 call upon us at any tine,

Tais letter does not contein QESTRICTED DATA and upon removal of
inclosires say be hendled es UNCLASSIFIED,

Cincerely,

ROBERT N, ISBELL
Colonel, USAF  2 Tnels Chief, Atomic Operations Division
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MEMORANDUM FOR DR. BUGHER

SUBJECT: (U) Radioactive Fallout

 

1. In the inclosed report I have analyzed the fallout from the first
shot of CASTLE Test Operation, I am amazed at the similarity of thisevent
with the fallout at Nevada. As a matter of fact, if the JANGLE - Fallout
Model had been simply extrapolated to the CASTLE Bravo yield by a straight
line extrapolation (where distance is proportional to the third power of
the yield and fallout area is proportional to the two thirds power of the
yield) then I'm sure that the CASTLE Bravo shot would not have been fired,
This is because all Bikini atoll islands and the islands of Rongerik, Ronge-
lap, and Bikar are clearly in the fallout area even when such a simple
extrapolation is used. This fact is further brought out by the fallout plot
prepared by the CASTLE Rad Safe organization after the Bravo event utilizing
the ARDC method of elliptical approximation indicated in ARDC Report C3-36417
and its supplement, (i

2. 4A closer look at the actual Bravo fallout brings out the curious
fact that as the yield is increased, and the height of burst is kept cone
stant, the distribution of ectivity within the stonic cloud changes, For
exaaple, in the JA4NGLE - Surface shot, analysis of the fallout shows that
approximately 40% of the activity resided in the mushroom and 40% in the
stem, dowever, analysis of CASTLE Bravo fallout shows that approximately
80% of the fallout cones from the stem, This leaves only 20% of the activity
in the mushroom, Since it is essumed that 10% of the activity is non~
scavenzabdle by the soil debris, this means that within 24 hours, 75% of the
fallout is from the stem and only 5% from the mushroom, This curious
shifting of the immediately scavengable activity from the mushroom to the
stem was evident in the Nevada Shots, During TUMSLER/SNAPPER Test Operation,
the average activity in the stem and mushroom was approximately 5% each.
During UPSHOT/KNOTHOLE Test Operation, however, the activity in the stem
increased to 10 or 15% but the activity of the mushroom still remained at 5%.
The tower heights of both test operations were 300 ft, but the yields were
different

@ this trend which was first noticed in kh =
is verified in the Pacific Tests. (Sa BEST COPY AVAILABLE

3. Another curious factor that really puzzles me is the assumption
made by many people that Bikini Atoll islands were contaminated by the up-
wind end cross-wind components of the fallout from the first shot of CASTLE
I cannot find any evidence of this, Bikini 4toll was in the downwind di- >
rection. ‘That contaminated the Bikini Islands was the downwind fallout
which came from 10,000 ft to 20,000 ft above sea level. Curiously enough,
in none of the subsequent barge shots, was ground zero or the lagoon or
the imnediate test area in the downwind path. I am afraid that this has
given rise to the misconception that barge(or water) surface shots are less
contaminating than lend surface shots. I feel confident that if the first /,
shotwof CASTLE were fired on the legoon waters it would have severely con-
taminated the Sikini Islands. The downwind contamination would have ex-
tended further out and covered more area, but the time of fallout would 5
have been deleyed by a factor of 2. Although a shift of wind is blamed we
for the unexpected contemination of Rongelep and Rongerik, there is no
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such excuse mecGe for the winds cver Sikini 4toll, It seems to me that the
excessive contarination of Bikini itself could heve been evoided had the
simple fallout plot been more clearly understood during the first shot of
CaSTLE. Upon post analysis, efter all of the date was gathered and eval-
uated, I tried to determine from the fallout plots just what wes the dose
receiveé by the Rongelep natives. I em amezed to find that the integrated
48 hour dose of the Rongelep natives is over 300 roentgens. Some thought.
should te given to the possibility that many of the natives did receive
300 rcentsens or hicher within 48 hours and yet they did not show severe
sycrtoxs of radiation sickness, and to date there have been no reported
cesusities, I wonder if this is an error in my indirect meesurecents of
integreted dose, or whether our concepts of the sickness or the medien

lethal ¢ose must be revised.

LZ. The excessive fallout from CASTLE Bravo shot indicates to me that,
if enything, the SUNSHINE estinates of the Strontium 90 uptake by human
beings is not exaggerated. Actually SUNSHibE may have underestizated the
uptexe ty a factor of 2. This is true, unless Chicago had excessive fallout,
I heve written a memo to Pr, Libby.on this subject. 4 copy of this memo is
inclesed for your reference. Dr, Dudley and Pr. “estern of your Division
héve indicated to me that the upteke of Sr90 by the Chicago babies reported
in derucry 1954 mesy have been due to fallout of fission products on plents,
This contesinetion adhered to the plents externally. Subsequently, cons
ingested tne plents and thus received the £r90 directly. Cow milk, cheese
and neat then passed this on to the mothers, Even if this is true, it does
not alter the fact that with a totel aveilable debris of 1.5 to 0.75 iiT of
fiesicn products, the Chicago babies shored e equivalent of 4 «T of fission
products by SUNSHINE estimates,

5. I will continue to study and analyze the fallout primarily to essess
its silitery implications both from the cGefensive and offensive points of
view. However, this problem of immediate fellout also appears to be tied
intizately to the world-wide contasination problem.

6, This docunent classified ee... accordance with paragraphs
23d and 56, AFR 205-1,
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beRATS wd fin : Re 8, F. ELeny   EUSTECT a  (U) Torld-Vieg Conte feition

1, Yuring the 2A8Te°UTTIIS oonfercnesa of June 1953 snd January 1954,
‘To clreureed vith you the pesettility tht 75 to O5f of the total residual
activity of curfece Wurst weepong would he desoeited feacdiately éouneind
(within 209 toe 300 ell«s dozini) 6 to 18 hours after beab detonation.
The events of 2 “arch 1994 (CASILT-B24¥0 Ehot) hive proved the existence
of lerge concentrations of residual activity doworint, For this reseon
I hove tacca tha trouble of enslyaing fa detell the parcontege domavind
fellout Peog CLSTLPehlave Phot in tho aa 2h hours, feo inclored a8i¢

Seport, CL-234576 for Jotaile, €

2. I Uslfeve tiot this fact nis a distinct bearing on the validity of
HUECHINE eczunptloaa of the Strortica 99 turten Lzpored by explosions of —
nuclear teecont. In Table I, I heve listed oll of the knoun explosione of:
atonle reapees to dete, Then I bave acoused thst for teser shota (15 to 50%T
ros 3%) ft tevers) 10 to 30% of the resiteal eotivity Le sesvoaged out fa

teveral houss vy thes scil, and hensa fa rot avasllsula for world wide dictrle
ution, <isllerly, I hsve essunsd thst for 254T excloted froaa 100 ft

torsr, 564 of setivity is senvenjed out by tha soll. Yor surface shots, it .
ds egret that €03 ts soflescavenced oat ant tharsfsre tnavellable for
gofld sida contirination. (Proof of these aseuzziicas nro in tho inclesedC “a
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3. In the Chicago taby axperinents (resorted by you ia tha Janury
1954 conference) you sieved that new bora babies In the Chicago ares have
evoub 1/6 COU UNS Unit of £r90 or about 1/6000 of tolerance, Cn the basis
of the orieing] Cull iTsZ estirste of en even dletritution of 25,000 kT of
debris to bring the world populetica up toe talerence, 427 would give the
Chicecza bables ths obrerved deposition, Since these experiseats were cone
eluted in 1953, it is sesusod thet, foo 4 (er TE Jre I) detonated in dncast
1953 244 not edd to tha Orburcen of the Chicase tables, Table I ahcsa.
that although a totel of 9,48T seve datsrated by 1952, only a saxisua of
2.72? were aveilstle for world site contealnation, It is ay contonticn |
thet only 1.74 of even as low as 1,54 #T wore ayalisble for U.S.deposition
(ees lest two columns of Table I). Even if this is sot true,and only the
sixiaua volue of 2,727 is used, 1t fe et4ll less than the Z¥Tfound by your
expcritcnt in the chicsgo bubles, It should be further polated ont thst by
the cnt of 1983, erly 592 cf the avallevle atssscherle atoule debria had -
reachod tio ground. If tite La trus then zo cely kad 2.7/24F (or even as
low a3 1.55/27) available for the Chicaso babics, nd yet thelist uptake
gag 48f Ly DUESestinabes, Tha conclusion is inevitable thet the Std.
{lilt estisstes sre sot conservative as popularly believed in many quartors,
fo ths esatrary CUA ALn% unlerecticcted the Creo becard. Yahy people have
essessi (iat the fUc TILE overesticctes the €r99 uptske by fectora of 10
peven 33, Tha etatergat da eleo nude thet the Chicago taby upteke of
Er) eas cob turcugh the plentessicslezan cycle, bub thet the Piseion pro-
ducts sere picked up by the anics] (cov) directly froa fallout thet exe
ternslly ccvered plect life, eni tils rae than pse-o1 on to the notkera of
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thea Calcazo baides, It ecerg to ma thit resurdia.s of the mote of intro
Guction of oxr90 into ths bucsn blolozicil cycle, that fact that the Chicago
babies picked up 1/6 SL4. HINE unit froa a total ayiilable debris ebich my
heve been aa low op 2,7/2:7 or even 1.55/27, fa quite sigaificant, It
would bo interesting to repeaé the Chicsro baby exmerizent in 1955, If the
babica show an uptexe of 1/2 CUCSHIKE unit or core in 195§ tha original
ElauINE cstleate of 25,0002? alloyable say have to be lo-ered to 10,000
er 15,020eT, Your atic-tio perticulerly invited to Figure ll of the. -
Inclosed report, eo

eo This docucent cler “itege aceordanes with porecgrashs7 ¢
23) and 66, alr 205-1,
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. TEBE No.
YiLD YIELD YIFLD
AVAILe AYATL« AVAILAELE

TutaL ABLZ YOR ADLE FoR FR Cite |
. YISL5 FORM 0, CGNTAMLNATICH CbGS ARPA
{- T In AP ILE oF GaNNe

GiLGN CATR (S$erfon)  Guonrewire1IGy US, ATICN
Trintty Jul 45 24 12 12 a0
Mroehies _ Aug 45 14 14 7 1
Necsek Aug 45 22 22 11 2
Croesreads Jul 46 £0 15 7 1

Fertetone nay 48 _ 5
vce l Sept 49
Feoger Jon 51
Grecahouse Eey 51
Ruster Yow 51
Ice 2 snd 3 Kov 51
Vonrla " Rov 51
Tesbler Apr 52 53
Sascoor Mey 52 57
Ivy Ney 52 .
Vike ® E709
E$rp « 550

ToTeL TLAV 1952 WAL - 2735| - 1754 - 1539

Joo 4 kuz 53 DELETED
CASTLE Rar 54
Prevo * 10,050
Rone 8 7000
Koon 100 ,
Unica 5°60
Tenkee - TSS

Reetsr 1350 - . :

GiLND PCTALS UP So SO
TO GUFE 1954 49,29. 9425 E8IZ 6194
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Wii YISLD YIELD
AVAILe AVALe AVAILAULE

TUTAL AZLZ yOR ASLE FOR . FR CT. .
YIELDS RORLPe 2 | CGNTAMINATICH ChGS ARTA

TF In Kk? HILE GF CiiTAMINe
ce THON Late (F¢sston) GC NTASiTIGH ULS ATION
Trinity Jul 45 ~ 12 12 10
Pircshics "Aug 45 14 7 os 8
Ne ceekds Aug 43 22 11 2
Croetreads Jul 46 15 7 1

Pertetone Ray 48 SP9 3
vce L Fert 49
Progen Jon 51
Grocshouse Eey 51
Buster _ Zov 51
Voce 2 end 3 Hov 5]
voazla ° Hov $51

Tustles Apr 52
Saeiper Mey $2
ZY Kov 52
Uitke ®
Este o- - -

ToTeL TAAV 1952 _ WMss- . 2735 | - 1TS4 . 1539
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Joo 4 Zug 53 OELETED
CEEILE Yar 54
Prsvo *
Renee © 8 - *
Foon 9 ,
Unicon
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Rector 7 . oe +
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