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DELETED VERSION ONLY

MEMORANDUM FUR DR. BEUGHER

SUBJECT: (U) Radiosctive 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 this event
with the fallout et Nevada, 48 a matter of fact, if the JANGLE - Fallout
Model had been simply extrapolated to the C4STLE 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 4RDC Report C3-36417
and its supplenment, ﬁ

2, L& closer look at the actual Bravo fallout brings out the curious
fact that as the yield is incressed, and the height of burst is kept con-
stant, the distribution of ectivity within the stomic cloud changes, For
exaaple, in the JALGLE - Surface shot, analysis of the fallout shows that
approximately 40% of the activity resided in the mushroom and 40% in the
stem, However, analysis of CASTLE Bravo fallout shows that approximately
80% of the fallout comes from the stem, This leaves only 20% of the activity
in the mushroom, Since it is zssumed that 10% of the activity is none
scavenzsble 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 TUMBLER/SNAPPER Test Operation,
the average activity in the stea 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

e this trend which was first noticed in A al
is verified in the Pacific Tests. (S— BEST COPY AVAILABLE

3. A4nother curious factor that really puzzles me is the assumption
made by many people that Bikini Atoll islands were contaminated by the up-
wind &nd cross-wind components of the fallout from the first shot of CASTL%&‘
I cannot find eny evidence of this. Bikini 4toll was in the downwind di- 5;
rection, What 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 lessc_D
contamisating than land surface shots. I feel confident that if the first 7,
shotmof CASTLE were fired on the lagoon 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 $
have been deleyed by a factor of 2. Althcugh & shift of wind is blzmed P
for the vnexpected contzmination of Rongelsp ard Rongérik, there is no
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such excuse mede for the winds cver Zikini &toll, It seems to me that the
excessive contaringtion of Bikini itself could have been eveided had the
sirrle fallout plot been more clearly understood during the first shot of
CeSTLE, Upon post analysis, sfter all of the date was gathered and evel-
ueted, I tried to determine from the fallout plots just what was the dose
received by the Rongelep natives, I em amzzed to find that the integrsted
48 rour dose of the Rongelep natives is over 300 roentgens. Some thought
chould te given to the possibility that many of the natives did receive
300 rcenigens or hicher within 48 hours and yet they did not show severe
syortozs of radiation sickness, and to date there have been no reported
cesuzlties, I wonder if this is an error in my indirect messurezents of
integreted dose, or whether our concepts of the sickress or the median
lethal Zose must be reviced,

L. The excescive feallout from CASTLE Bravo shot indicetes to me that,
if eayttirg, the SULSHINE estirates of the Strontium S0 upleke by human
belngs ic not exsggersted, bhctually SULSHILE may have underesticated the
uptzxe ty a factor of 2, This is true,unless Chicago had excessive fallout,
I heve written a memo to Dr, Libby.on this sublect. & copy of this memo is
inclesed for your reference. Dr, Dudley and Lr, Testern of your Division
heve indicsted to me that the upteke of Er9% by the Chicago babies reported
in Jeruery 1954 msy have been due to fallout of fission products on plsnts,
This contzeination adhered to the plents externally., Subsequently, cows
inzested the plents and thus received the Sr90 directly. Cow nilk, cheese
and ezt then passed this on to the mothers, Even if this is true, it does
not slter the fact that with a totel aveilable débris of 1.5 to 0.75 iT of

fiesicn products, the Chicago babies showed e equivelent of 4 T of firsicn
products by SULSHINE estimates.

5. I will continue to study and asnalyze the fallout primarily to essess
its militery implications both from the defensive snd offensive points of
view. However, this problem of immediate fzllout slsco appears to be tied
intizstely to the world-wide contazinafion problem,

6. This document clessified S‘ia accordance with parsgraphs
23b end 56, AFR 205-1,
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2950t (V) world-tita Contsto:tlon

1, Turlng the ZANNLSUTHIND confercncns of June 1953 snd January 1954,
" T Mroureed 2ith you  tho peozeibility th-t 75 to 851 of the tofal re=idus}
activity of nurlece lurst weeponz vould La dejoeited £rq:diately dcwnzind
(«1thin 209 to 379 =11:3 douavind) & £ 18 hours aft.r beadb detonntion,

The svents of 1 March 1954 (CASILT-B24V0 Ehot) Rave proved the existence

of lerga concontrailons of residual activity dovowind, For this reseon

I hove toizen tha troublo of enslyalng In detefl the percentege doavind
felleut, froq COTLTLERAYE Fhot In the firsi 22 h:urs, feo inclosed ARIC

peporty CL=23576 for Jotaile, (!

2, I Unlfeve that this Jact s a distinct bearing on ths validity of
SUHOHIRE eszumptiens of the Steostiva 99 turden 12porcd by explosions of -
nuclear meezonr, In Table I, I hive 1804l 811 of tho kmouwa explosione of-
atonte rcapaos to dote, Thea I havs &eouned thad for towsr ehots (15 to 5%%T

roz 3% £t torers) 10 ta 30% of tho resiteal eciivity 1o scavoag.d cub ia
scveral hours by ths soil,; mad bance 43 nob avallsula for world wide dizirie
utica, <Jlailarly, 1 hsve essumsd thst Jop 2507 exnlo’ed froa a 100 ft
tzecr, 501 of sctlvity &8 senvenied out by ths <oll, For surface shots, it .
1s sacu-2d thnt €03 s soflescavensed oat end tharafore wiavellszble for
asrld wida contzrinatlon, (Proof of thsse assuzsifens nro ia the inclesed
C gl
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3. In the Chicazo taby sxperizants {rejorted by you {n the Jenuiry
1954 conlerznce) you shsvad that new bora hsbles In the Chlesgo arss have
ebout 1/H SO UHRE Unit of £r3) or nhout 176070 of tslarance, - n the basis
of the origlon) Uil {152 e3tirate of &n even dletribution of 25,000 &7 of
debris to Yring the world ponuleticn upy ¢o talevence, Z4T would glve the
Chlcezo bubles the abrerved depozitinsn, fincas theze experineals were cone
eluled in 1953, 1t 83 sesunod thet Joo 4 (or TH Joe I) delonated in dvgust
1353 244 not 23d to tha Ur%) bturden of the Chicsgo bables, Table I ghews
that althonzh a totel of 9,447 =0 datsrated by 1252, only & mexisug of
2.7:T wers availzlle for world =idq conlexlnatice, It is ay contentien
that only 1,74 or even s low a8 1,54 #T ware avallsble for U,S, dejositicn
(228 1a2% tro columna of Table I)e CEven if this is sot true, 2nd only the
s1xfaus velue of 2,74T &s used, 1t l9 #4411 less than the LNT found by your
experizent In the chicsgo bublss, It <hsuld he further polated ond thad by
ths zad of 1333, o1y 502 of the ovalleble edssz-herle atonlc debris kad -
raochod tho grounds If this 13 trus thon wo ccly kad 2.7/24T (or even as
55/2-<T) availsble for ths Chicazo bables, 2n2 yet thelir uptake
wag 4uT Ly DUNSDENT ectimabes, Tha coaclusion 43 $nevitabla thad the SUle
L0157 gntisctes sre sob conzcrvailve 28 popularly belleved ia many quartors,
Ca tha contrury (UGEIRY unlerestincted the Cpdf0 hszard, Hahy people have
gsconzi fhat the DU ILE pverestizztes the £r9) vplaoke by Lectors of 10
T oevea 3), The etatcozzat 1a elro =:ude that the Chicago taby uptske of
2rd was cob thraugh the plentessnicslezan cycle, btud tiet the fiselon proe-
ducts were plcksd up by the anlasl (eosv) diractly froa fallout thet exe
teraslly ecversd plect lifs, enl tuis vae then pizeod on o the nothers of
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tho Cilcazo Latlca, It ccozg to mp thid rosurdlacs of the made of iniroe
duction of x50 1ato tha buzsna tlolezlenl eycle, that fact thad tha Chieago
babies plckod up 1/6 SLUIAINE unit froa a tolal avnilable dodris ebich zuy
huve biea ao low o8 2,7/2:7 or even 1,55/2:T, ia quite sigalficent, It
wonld Do Interesting to repeed the Chicepo bady experizent ia 1955, I the
hableo show an uplcke of 1/2 CULSHINE unit or core ia 1935 tha origlasd
EianuINE ¢stlisonte of 25,000U0 allovable r:y have to be lo-ered to 10,000

er 15,0004, Your atic-tio garticularly fnvited to Figure 11 of the -
1rclcaed report, (Sﬂ

&e Thls Jocu-egnt clz- ﬂ:ii‘icd‘in sccordance with poregrayhs
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