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Dear General. Sterbirds FOMC"MW’WM
(PAezrI-C gt

In reference to your letter, IM:T:KFM, deted 19 Koverber 1956, rach
of the informstion releting to a briefing of the Cor=ission, the feasi-
bility of a fell-ocut sycposium, znd other subjects has been supplied
by personzl reeting end telephone conversztions. The Informstion re-
gucsted in the second peragrarh is now evallsble end the answers erz as
follovss

Pert a is included in inclosure 1 in a series of tzbles that show
the role of fraction:ztion of csrtzin redionuclides. These tebles coz-
pere the ratio of strontiucz-90 to totel fission, end girconiu=-95 to
totzl fission, et ezch collection ststion.

Mda (cc~A56¢7)

4

Parts b and ¢, desling vith the problex of estireting the r=gnitude
of lozal vs. vorld-iride fell-out by rezsuring crater volu=s zre included
in inclosures 2 end 3.

Fsalbs

NidR 272473

Thke zn2lysis of reiiczctive pzrticles collected at the IEDVING

scries In the Pecific Froving Grovnd vas reported by letter to the

Chief, Airced Forces Speciel Vespons Project. Specifically, the resnits ¢
of the mszzton we:pons wore studled to show effects of land surface,

voter surfzc2, end verietion of depth under the wzler surlece vSe

istonce froa ground zero. The stztions vhera the rediocctive fell-

ticles wcre collected ccnsisted of bzrges (YFI3 13 znd 29), an

lernd of Pikini (HOW Islend), leboretory ships (125 39 end 40),

e flosting platform (LST 611). The collection stations vere idea-
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The results of anzlysis of the chexmiczl dets are treazted for the
parpose of providing this inforcction to you in inclosure 1.
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TEWA shot was a water surface detonation over shallow wzater (mexi-

rus depth of wzter 60 {eet under the detonstion barge), had a yield of
510 w As can be seen in the TEWA table of
inclosure 1, e is e strong indication of an incressed strontiuz-90

content collectod zt stations distant from ground zero. There is en
exception, & hich rezding at "HOW" collection stution only 10 riles
from ground zero. This steiion is vell vithin the erea covered by the
origin~l growth of the rashroom, Diffusicn hed probably not yet exerted
ery effect upon the nushrocm and purely local phenczonon could hzve
bizsed the collection st this estetion, Csrizinly no clecr-cut picture
of large-scule frzctionstion in fzvor of strontiun-$0 was observed &t
the distent stztions. If one ccn igrnore FHOW® stetion, not nore then
tvice the erount wzs founl st any stetion beyond 10 riles., There was
no evident frzctionztion, with distance, for zirconiur-95. Sce inclo-
sure 1, teble 1,

NAV2J0 was a weter surfece sho ns 2
veter (215-foot depth), _
ficsion. This shot, zs skoin in inclosure 1, res in no aprerent

Trzctionzticn of sirontium-90, with distances s greet ss 42 miles
from ground zero, The increzse of strontium-90, elthough slight, was
found in close &t collecticn staticns ebout 7 miles from ground zero.
There wzs no frectionztion of zirconium-95 eppzrent with distence. See
inclosure 1, techle II,

ZUNT w23 a land surfzce skot with a yield of 3.5 M. —
wes docunented at stetions renging fronm 8.5 to €9 miles from ground
zero. The results (inclesure 1) of this lard surfzce burst iniicate
frectionztion of strontiuc-00, ‘Approximztely / to 8 tires the quin-
tity of strcntiur-93 wes obscrved et the distant ststions zs was
ohserved at the close-in stetions., The preceding cospurlson is besed
on an cveraze value of strontiuz-92 for the close-iIn sitsticns fhis
frectionstion was not apperent at ZUNI for &nother raulonucliae zi
coniun-95 studied in the seme rmerner, See inclosurs 1, teble III.

FL2TIT /D wzs a device detonzted on & barge on the surfacs of the
th of we vezpon wes 114 feet. The
4 large ermcunt of iron and
vere incorporzted in the torgé, suificient erounts to confuse the
erpacted fell-out results. This shot was documented &t stztions fram
5.1 to 45 riles from zround zero (inslosure 1). L very epperent free-
tionzlion of stront 1u_-90 et the 37 rile stztion did not hold true at
enotrer stction farther out., This rost distzant stztion did chow soze
freeticnztion of strontiu:-?O, bovever, very ruch-less pronounced then
the 37 mile stecticn. Ko indicztion of fracticnation with distance is
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Brigedier Generel Alfred D, Starbird

evidenced,fof the radifonuclide circonium-95, See inclosure 1, teble
Iv.

The results of the REDWING series fail to disclose eny reel evi-
dence that the phenomenon of fractionation opereted to minimize world-
vide distribution of strontium-90. It hes been postuleted that the
percentage of strontium-90 deposited locelly would be greeter, because
of fractionstion, than other redionuclides formed in the seme detoneztion.
The result of the depcsit of a larger percentage locelly would be a
denlel of that extra fraction for world-wide conteminetion. The failure
to demonstrate fractionstion in the fell-out sermples collected at FED-
WIIB, could have several rcasons, The collection stations rmight have
been too fewj ths collection stations, elthough positioned at intervels
elong the predicted "hot 1line,® re=y in actuality have been poorly
positioned and collected biased secples. The elternative would be, of
course, that fractionation does not play & decisive role in bringing a
- large percentage of strontiuc-90 dowvn locelly.

Wespons Effects Division of this headqusrters undertook to assess
the amounts of water end coral "teken up® by cozperison of a shzllow
veter shot end the decp water shots. The cozparison lacks clear—cut
besic data upon which to make an essesscent, 28 1s showm in inclosure
4y figure 1, many of the craters overleppad or were suparirposed, so
the erea representing the contribution of eny ona detonetion cennot be
fixed. The sequsnce of underwater creter formetion is likewiss not
knovn with a preciseness that would parmit a theorstical "refilling the
hole® es a means of dotermining what wzs thrown into the eir es se2lt or
sclid particles for radioactive particle formation, A valus errived at
by measuring existing craters, essigning their forization to & pzrificuler
detonation, pzrmits en cstimzte of the maxirum velus for water apd coral
evailable, This raxirum velus is then simply the water ard corzl that
ere inclosed in a paraboloid including the cratsr end extending the lips
to the legoon surface, The rinirmum velus would, of course, be thet
enount of vater end corel that occupied thet portion of the legoon
actuelly displaced by the fireball, Velucs for the meximm end ninirmm
enount of r=zteriel availeble for fell-ocut pzrticle formation ere given
in inclesure 2, tsble 1, The cczpilation of these data lend litile
geupport to the concept of the use of crater volu=z, from pest shot data,
a8 a besis of fell-out predicilon, Its usefulnsss at the PLUMS203
series will bs negetive bacesuss of the propcsed positioning of the
w2apons during detonation,.

In part ¢ of paregrzph tvo informztion 18 desired in eddition to
ratter alrezdy covered, spacifically the piclup of corel iIn deap vater
shota, Since ths deepest water shot of the FEDWILG series was on the

3
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surfece over 215 feet of weter, the description of the particles col~
lectod there is of interest, They are described es salt-leden slurry
vhen collected on the YiG 40 at 32 niles fram ground zero, The close-in
stations were described as having €0 to 90 percent of the particulate

es fine salt crystels. There wes soze C2C03 material erong the renain-
ing meteriel. No iron wzs detected,

The informstion given here should be regarded es8 Intermediste
betiween the rrelininary reports rnd the not yet evailable final rsports
of the REDI'TI3 series, )

Sincerely,

- Lo Ty INZCED
@na lajor Genmral, USLF
1. Tebles I, II, ITI, IV, Chiefy AFTLP
Cy 1A
2, “Teke-up of Solid Perticulete
and ater,® Cy 14 Lot

3. *"Crater Volure," Cy 14 S
4. Chart of Bikini ktoll, Cy 1B
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1. Ir discumsing this Fhenomena it is conveulent to seper ete tle

oventa of interest into types depending on thalr burst environmen
Tress typ2s ureg

-
cve

a, Shetp Plred fyc~ Brrpee Dver Tolstivelw D:er Weler ir tle i
lezozng
L9

[ 4
Cr37i%

Uulon - = 6.5 MT-
Terkes - 13,5 ¥MT 7

EOWING <

lathzal

Dikota .
Iivefo DELE TED

‘b, Shois Pired Over Roleiively Shellow Veter:
bi's U o
}ike'- 10-5 m / .

.
»

. . 130 KT
DELETED
TG

Z"lﬂi - 305 17T

o Lizits*Zens of tie Dots. Scoo \;n‘_’;*».nra-tcr cruter dete fron

e Provics Groand? sre eveilrble; howzver, under no circunstanzes cen

e a:s:rad tt.at the oint of = .-J»rial lest (es reprecezted bty creter
5 token up Irto ike etroephere, This Aifficuity erices

curcesg
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a. JScgure~y of Crater lM:seurament Teckrigues, Technaiguee £
wierwster crster nsesureaent do not perrmit precision, Thus, material
reccved frox thae crater and deposited in thin leynrs over wile srega
cernct be detected, It ia conceivable thet a large porticn of tha lcs* .
rmt:-r‘al of the creter can be accounted for by this Drocees, .

b, Cim Anmrﬂ{bﬂifv of Beitom Mrterlieln, Rottor metar!els hev-
'xtra:nly high viter contert, It is concsiveble that e substantial v
,»3'.. or of the crefer velume reeunlt fr.,:x: eomnression of the bottom ’

catariels, ,

c. 4"r~wn-‘oq of firciy hiv'd ¢ed Materdela, - Inspectior of
phctos token soon af<ar shote revaels o terge rrees of firely diviled
reterial in vater auspen.-ion bﬂir\g roved guite long distances from whe
burst point, It %s ccncelvable thet this process could aceount for e
conelieretde portion of the cratar volume., Re-Zepssition of thds
rat er.ial has not and prob:bly caar st be dsteciad by current techriques,

d. L_;henm'rs of C-s‘kl—r Fortetfon, Creters are formes due o
corrlex icter-related rechanisms, 7The rechaniszs $nclude vaporizstion
of tus nstarisl, hydrodyperic throw-out far urderground bursts, dynamic
failure of tle :a‘ rial erd subscqaent upwerd moticn due to ccnvective
ailr carrents, and finally feilure of the materisl due to sheer with the
clesaicel rotaticnal raes notion., Thsseszechanlsrs ect together in an
unknown ranner and it is nst possitle to aessss a portion of tha result-
‘r\, creter valute to e€ach mechenisn, The situaticn is further cotpii-
cated in the Pecific Prcring Groni chs6s when large vclumes of Aalt
vater ere present.

3. In visv of the 1inttaticns roted e‘x"e, any csleul etdons on ©
its goant of particulete tal:f--up rust bs ceneidnred es rc.za :viar of
negnituds ectirztes, The fellewing paregrephs vill consider poa
everts by the cetegorles list:=d in ;nra’ranh 1,

ps
.

l.. Shote fired from p:-rpag Qvar Rel a‘!'ivelv Deco Weter 3r the ¢

. 7= = oong
: e. Furtter lizitati:ns ccowx ainso a1l of the desp water
te "ge z:~.6 of O"ahration cr I.u end FALUING vers fined frox esrertially
w2 594 ins of sreller vield thar asrlier ehots, o
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Siel b&lore and "ter Dotton profiles were teker,

. t. Cretle Shet 4 (Unden) Totizatas, Ae noted, & creleT -wives
ves perferzed for the Union Shot. Resulle e.re Joc 1tented irn WI-IJ0.
The celeulats? creter volume indicatee arn eppsrent valiame of 20 x 10 .

cu ft, Thare is, hovever, no evile-ce that t.h-s gourant of Telerial, T

svy prrtior therecf, wee teken ap io the c2sud to cortribute < e
Tell-cut, It {e the cpindon of ATSWP Lh:at essentiellv rc ccmal .
cemticulete vee Lelen up in this shot end that thle g erentl <ret~r

cun b2 acccuaréed for 7 ore or nora of the jroasnses drdlceted

: l

> Lze con

in o a_mﬂ‘.k «.e, b, end e, The vcluze of waler .z.yori 222 by Tador wes

32 % I13% ca feet ::".u..ir**\g 105,003 tons of sxdt (¥=Cl). ' :
Coe FRIDMING Flethord god l'svefn, As poted in pur ag*aph L2 one

aréter voluzms deta 15 availlctle for thess ehots. It is the cpiniom of

ATSWP, however, thet azgerti-1ly nc ccrel nerticiiets was tz-.:v-. P 0%

these shots.

. 5, S_o*s }-‘irad Over '-’m rt’iv‘-lY §“°13 o°d Vste;.

a. In gener al, ereter date f*‘om shots of this type elso suffer

the 1initglions ncted in pwresTeph 2, This case is per‘mpr:.ore

atrelsht "*n_.rd hewsver becruse of the shellover weter. Also fall-—cu! :
:r.:-.ples from shots of ithis type indicate considershle teke up cf =olid i
certicuiste,  In thls ceSe IVY-MIE erd CLSTLE-2PAY O ere incluled with i
TIWINI-TEWA eince the forzer iwn shota, although fIr<d on srall reef 4
islende, rroluced critere bresching conalderetle :!‘ stances i-tou tre :
lhssc-n. Eewwver, since Yasic cnamnles tion requesis da's o-ly on TP,

exlcleticns ere prawate:! for this =lvgle cuse.

b, Croeirr I’cﬁurﬂ Only rougk crater date are mvalleble 2t the
roment sirse the remilts of e. o.stailed survey, =re not yet svailistle, : .
The egprerent velue of '7"?4 creter $s {00 x ’06 cu ft. The volu=a of :
woier ip g2 ehove the srabter projecied to the vater suwrfeace, a-ﬂu...ins
the creler Lo Yx a p_rauolcid 1s 530 x 10% zu ft end cortalrs 25,000
tons of sslt (VeCl). Estirclaa of the emount cf materigl teken up can
1+ establishad to 1imits. The aYove quentities represast tte upper
1imite, A lewst lirit may bs estzblished by estirs t:_ng the valuze of
v‘;»—gl.m corai. In the cese of 46m {nis wnld azccuwrt for only 0.04
¥ 290 cu St of core) =rd 0,15 x 10° cu £t of water wiich cantalns 130
‘,:LfLs ¢! relt (Nesl). This freztion of zoral end selt weuwld esciisn?
-0

for thetl Zell—cut which ie found to be g]c wler end Wviiceh is r-Toraed
fre c::“"x.sed veror. Thare i vo poasillle way of estirating the

gszntity of ths :sdcr ?restion of tre fell-out vhich is the ﬂa}‘y,
finely divideld z:s‘erial \;'jch Les h n nachendcelly rezoved end which
3
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is cetoacted 4n fell-putze'r.':plea froz this chot, type.

6. gShets Fired on Lerd Surfeoa, This category is rot strictly
correct £ince ths ralative erea svailetle for MI shots at ths Pacific )
Previvg Ground 4s s==11, Cruter deta from clLots of this type elso ‘
suffer ihe -in.itations of perecreph 2, hovever, prebebly to & lerser

degres, Fall-out secj ca incete h.‘.b flely end globler cateriels, .
I’"u‘-r end lover 1icits cf the teke up can ta esteblished ms in peregreph .

5 ebove. The shet of Jplezest in <kis ty79 is FETING-ZUNT end 1s cuz-

rerized in paresreph 7. In this case "!ze real velus is prodahly clerer

to the urpor 11r4t thin In tke ceco of the shellov yzter shot, however,
ATSAP he.s no rs-cc...hev’a.ion &3 to the appro;:iate valuo. A ) -

: 7. 'y eums:y or soli& p;rticz.late end vatar tdf.an up for the shots ..
d’scussad in parr"“an‘*s 1., ‘5, erd 6 fo.lm: ', 4- R e

mﬁ,.; ’sar.m mcr:cm £ HATE "z.._. w
vt wmr ooV Tgalt (m-rn) Coral

-

Yiald ° Uppar 1irit Lover. lix:it Uppar licit Lowsr lix.:it Dppar limit Lover 152
(2} (cn ft) (cu t‘t) _ (tens) {torna) . (cu ft) (cu l")
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STECHLE T

"1, CASTIE k (UNION) _Tied 6.5 MT
2o Voluce np\.rued vater, V- | '; |
Redies of elrsocinted steca s~ma to 11T, TG 9425 Pt

L4

' Ls- = p:::"tirn of wrk deze ca \u‘.s.r Yelou tho burst 1s 18 of ylelde

To couzte the ra'iit.s ef it hzzisphere of vapsrized waler and

g -

corel nz.v'er u shot dete-nina ths radiv:.! of a sphero of veporized

L ]
wvater tcr tvica thc e.;erg.
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