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Drigedier Generel Alfred D. Sterbird 326 US ATOMIC ENERGY. |
Director, Division of Militery £pplicetiontG COMMISSION
£tonie Energy Commission EF
1901 Constitution svenue, N. W. Collection. ORMER Comm | Ippy |

Box 224 ‘
Veshington 25, D. C.

FotderabanrintbFallALS
[PragerF~C 4

In reference to your letter, MiT:KFM, dcted 19 November 1956, much
of the informetion releting to a briefing of the Comission, the feasi-
bility of a fell-out syzposiuz, cand other subjects has been supplied
by personel reeting end telephone conversctions. The inforration re-
guested in the second psregrarh is now evailable end the answers ere as
follows:

Dear General. Sterbirds
  

Pert a is included in inclosure 1 in a series of tebles that show
the role of fraction:tion of cartain redionueclides. These tebles com
pere the retio of strontiuxz-90 to totel fission, end zirconiux-95 to
tot=l1 fission, et, ezch collection station.

S
o
6

Farts b and e«, desling vith the problem of estireting the regnitude
of local vs. vorld-iside fell-out by ressuring crater volutes ere included
in inclosures 2 end 3.

The analysis of reiicective psrticles callected at the FEDVING
scries in the Pecific Froving Grovnd vas reported by letter to the
Chief, érced Forces Speciel Vespons Project. Specifically, the results ‘
of the megeton wespons vere studied to show effects of lend surface,
viter surfece, end veristion of depth under the woter surfece vs. cistcnece from ground zero. The stations vbera the rediocctive fall-
out psrifcles were collected consisted of barges (YFIG 13 and 29), an
etoll islend of Bikini (HOW Islend), leboretory ships (Is& 39 end £9),
and e flosting platform (LST 611). The collection stations vere iden-
ticel, being tubs with the sere errey of collectors end instrucents at
ecch station.

The results of anzlysis of the chericel deta are treated for the
purpose of providing this infcroction to you in inclesure 1.
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Brigadier Generel ‘lfrad D, Starbird

TEWA shot was a water surface detonation over shallow water (mexi-
run depth of water 60 feet under the detonetion berge), had a yield of
5 ieneiiiiel 4s can be seen in the TEWA table of
inclosure l, 6 is e strong indication of an increased strontiuz-90
content collected at stations distant from ground zero. There is an
exception, & hich reeding et "HOW" collection stetion only 10 riles
fron ground zero. This stetion is well within the erea covered by the °
originsl groith of the Lusiroom, Diffusicn hed probably not yet exerted
ary effect upon the mushroom end purely local phenozenon could have
bicsed the collection et this etetion, Certainly no clecr-cut picture
of large-sezle fractionation in favor of strontiun-99 was observed at
the distent steticns. If one cen ignore "HOW" stetion, not nore then
twice the erount wes found ct eny stetion beyond 10 riles. There was
no evident fractioneztion, with distance, for zirconiur-95. See inclo-
sure 1, teble l.

NAVAJO was a weter surfece sho 16 2
water (215~fcot depth),
fission. This shot, es skoin in inclosure 1, res in no aprerent
frectioneticn of strontium-~-90, with distances es greet as 42 niles
from ground zero, The increcse of strontiun-90, elthough slight, was
found in close at collection stetions ebout 7 miles from ground zero.
There was no frectionstion of zirconiun-95 epperent with distence. See
iuclesure 1, teble IT.

ZUNI wes a land surfeca shot with a yield of 3.5 MT.;
wes docunented at stations rensing fron &.5 to & miles fron sround
sero. The resulte (inclosure 1) of this leni surfece burst indicate
frectionstion of strontiun-90, Approximately 4 to 8 tires the quin-
tity of strcontiur-99 wes observed et the distent ststions es wes
observed at the close-in stations, The preceding coxparison is besed
on an cverece value of strontiuc~-90 for the close-in ststicns, This
fractionaticn was not apparent at ZUNI for another redionuclide zir-
conium-95 studied in the same menner, See inclosure 1, tehle ITI. ‘

FLATTsD was a device detonsted on a barge on the surfacs of the
Bikini Levoon wespon wes 114 feet. The

A large exount of iron and
were ‘ncorporeted in the tergé, sufficient exounts to confuse the

expected fell-out results. This shot wes docunented et stations fran
5.1 to 45 miles from ground cero (inelesure 1). £ very epperent free-
tionstion of strentfur-90 at the 57 mile stetion did not hold true at
enother stction farther out. This rost distant station did chow sone
fractionation of strontiuz-90, hovever, very cuch-less pronounceé then
the 37 mile ststion. No indication of frectionation with distence is
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Brigedior Genorel Alfred D. Starbird

evidenced for the radionuclide sirconiuzn-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 mininize world-
wide distribution of strontium-90. It hes been postuleted thet the
percentese of strontium-90 deposited locelly would be greeter, because
of fractionation, than other radionuclides formed in the seme detonetion.
The result of the cepcsit of a larger percentage locally would be a
Genial of thet extra fraction for world-wide conterminetion. The failure
to demonstrate fractionetion in the fell-out samples collected at FED-
.WIKG, could have several reesons. The collection stations might heve
been too fews the collection stations, elthough positioned at intervels
elong the predicted "hot line,*® mey in actuslity have been poorly
positioned and collected biased sexples. The alternative would be, of
course, that fractionation does not play a decisive role in bringing a

' Lerge percentage of strontiuz~-90 down locelly.

Weapons Effects Division of this headquerters undertook to assess —
the amounts of water end coral "teken up" by couperison of a shellow
weter shot end the deep water shots. The cozparison lacks clear-cut
besic data upon which to make an eesessrent. ‘8 is shown in inclosure
4, figure 1, many of the craters overleppsd or were superimposed, so
the erea representing the contribution of any ona detonation cannot be
fixed. The sequsnce of underwater crater formetion is likewise not
known with a preciseness that would permit a theoretical "refilling the
hole® es a means of determining what wes thrown into the air es selt or
solid particles for radioactive particle formation, A valusa errived at
by measuring existing craters, essisgning their forsation to a particular
detonation, permits en estimate of the msximum velue for veter and coral
evailsble, This raximm velue is then simply the water and corel that
ere inclosed in a paraboloid including the crater and extending the lips
to the legoon surface, The rinimm velue vould, of course, be thet
enount of water end corel that occupied thet portion af the legoon
actuelly displaced by the firebell, Velues for the maximend ninimum
anount of raterfial availeble for fell—out perticle formation are given
in inclesure 2, table 1. The coxpilation of these data lend little
eupport to the concept of the use of crater voluze, from post shot data,
es a besia of fell-out prediction, Its usefulnsss at the PLUIS203
series will be negetive beceuss of the proposed positioning of the
weapons during detonation.

In pert c of paregreph tvo information is desired in eddition to
matter already covered, sp3cificallythe piciuup of corel in ceap vater
shots, Since the despest water shot of the KEDWING series was on the

3

 



Brigedier Gencral /Ifred D. Sterbird

surfece over 215 feet of. water, the description of the particles cal-
lected there is of interest, They are described es salt-leden slurry
vben collected on the YsG 40 at 32 niles fram ground zero. The close-in
stations were described as having &9 to 90 percent of the perticulate
es fine salt crystela. There wes sone C2CO3 material emong the renain=
ing materiel. No iron was detected.

The information given here should be regeried as intermediate
between the prelininery reports end the not yet evailable finel reports
of the REDIING series, .

Sincerely,

- Ae N. TUDES
(2300 Major Goncral, USAF

» Tebles I, II, III, IV, Ciief, ACCP
Cy 1A

2. "“Teke-up of Solid Perticulete
and Vater," Cy 1A eit

3. "Crater Volume,® Cy 1A °
he Chart of Bikini Atoll, Cy 1B
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1. Ir. discussing this phenonena it is convenient to sepsrete the
eventa of interest into types Cepending on thelr burst envirsament.
These types ares

a. Shete Plred from Berves Dver Feletively Deer Weter ir tre °
Lespens

a »

bociy
chs

Unfon = 6.5 MT:
Yerkea -~ 13.5 MT v

FEDWINg . ‘

Flethgad
Dekota "
_Ttvejo DELETED

*b. Shots Fired Over Poletively Shellow Peters

im Ss,

Mike'= 10.5 MEY

Tewa - SUT |
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Zini - 365 if

« Linite*fens of the Beta. Sana uncsrweter crater deta fron
© Proving Srowd ere evedicbles Lewever, wider no circurstanses can

be arsured that the ansant ef raterial lest (es represected by creter
n teken up inte the etvioephere. This difficuity erises
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a. Acsurecy of Crater Mescureavent Techniques. Techiigves -f
urserwater crater nsesurenent dco not permit precision. Thus, material
reccved from thea crater and deposited in thin leyers cver wile sreas
cernct bedetected, It is conceivable thet a large portion of tha ics*.
metertel of the crater can be accounted for by thie process.

b Corongentbtlity of Rettom Meteriela, Sotto: cetariela hev-
n extracaly high water content,ItJe conceiveble that a substantial °

partiteon of the creter volute reenl! s from cocprerston of the hott om .
natartelae, ,

Cc. Suepanaton of Firciy Divided Materizia.: Inspectior of
photos taken soon aftar shots revielelergeAerees of firely divided
rsterial in water suspensionbeing moved quite long Cistances from =he
bureat point. It is conceivable thet this process could account for ¢«
conslasretle partion of the cratar volume. fRe-2eposition of this
rat erial has not and probehly conrst be detected by current techniques,

d. Mecheniars of Crster Pornatfon. Craters are formed die to
cotplex inter-related mechaniams, The mschaniazs include vaporizstion
of the netarjel, hydrodyneric throv-out for underground bursts, dynanic
failure of the raterial erd subsequent upwerd motion dus to ccnvective
alr currents, and finally feilure of the material due to cheer with the
clesaicel rotaticnal rass motion. Thssecechanisss ect together in an
unknown manner end it is not possibLle to essess a portion of the result-
2ng creter valuze to each nechanisn, The situation is further cotrif-
cated in the Pecoific Proving Grourl cases When iarce vclumes of salt
vater ere present.

 

3. In view of the lirttaticas roted aberre, enyesleut tions on ,
tke enoant of perticulete teke-up rust ba censidsred es reugh :raer of
mamituie estinstes, The fellewing parecrapts will consider peat .
eventa by the categories liatsd in “peregraph 1,

he Shotsfired fron Berrar Qrar Bel atively Deco Weter jr the t
Teco.‘ooT18

° s

a. Further lisitaticns cccur ainso ell of ‘the deop water
exce chote of Operation CASTLE end FALING vere fined from esrentially

tha eso:coirt,Jeter chota bofns ofs7ellurrield ther aarlier shots m4co
in
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vileDevore and efter ‘Dottom profiles were teken.

. be Crette Sket 4 (Unicon) Retinatae, be noted, a creter -wiv-y
wes per crud for the Union Shut. Resulte ere Joc snented in Wr-500
he calculate? creter volume indicates an apparent value of ery x at

cu ft. There is, hovever, no evidece that“this ensant of teterfal, ©
avy portior therecf, wee teken up in the cloud to cortrivete te fhe
Tell-out. It de the opinion of arswP that essentinily ro tora) °
werttevl ste vee teben UP.jo this shot end that the eppereit cre‘er

aunt con be acccarted for ty one cr n.ra of the precssSe8 fidtretet
Tasraphs ge, db, cme ec, The velusce of water vaporizes by Untor wes
oo ck feet os fring 190,903 tans of salt ("«C1).
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Co Radrshy Flether3 end Nevejo. Ae noted in puregreph <2 nc
ater voluns deta is availctle for these ehots. It is the cpinisn of

 

ore
A°SHP, however, thet essertinlly ne serel nerijewiete ves taker upog.
‘hese shots.

peer? 4

. 5. Shots FiralOver Paltively shel:ora vater.

 

ae In general, creter date from shots of this type eiso suffer
*he Jinitalions noted ip paresreph 2, This case is pernepe’ fore
tr eightforverd hewsver becruse of the shellover wefer. Also fatl-cut
saples: from shots of thig type indicate considerahle teke up cf solid
articoulwigte., in this case IVY-MUIE end CLSTLE-22R1¥e ere included with
MSDWINI-TEHA eince the forner two shota, although fired on srall reef
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“de, prolice’d craters breaching consideretle Ai stancees Iirto the
Rowever, sinse beste caamnicsation requests dats o-ly on rvs,

ticns ere presented for this single cese.Bg fr
e

— db. Creter Volure, Only rough crater date are evalleble et the
ronment since the results of e. dstailed survey,sre not yet svaiistle. . ¢
The egverent yvelue of Teva creter is (OO x 106 cu ft. “The voluze of
waier in ed ehove the srater projected to the water surface, assusing
‘he creler to be a peretoloid, 1s 590 x 10° cu ft end cortairs 125,500
tons of salt (T2C1). Estirctea ofthe emount cf material teken up can
is establishad to limits. The ebore quentities represent the upper
ifrits. A lover linit may be esteblished by estirsting the rolune of
Vepogiaes|evral. In the cese of TSWA this wrile accourt for only 0.04
wiv? cu ft of corel end 0.25 x 10° cu ft of water witch cantains 130
tous cf ralt (“edl). This fraction of soral end salt would errs
for thet 2ell-cut which fe found to be gictuler end wuieh is refor.se3
fran condensed veror. There is no p< 3sitle way of estizating the
qeentity of a) rater “rection of the fall-out which is the flay,
finely Aivided rsterial weich hes tes‘no oachenicelly reroved end wich
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4s cetected in fell-out eccples from this ehot, type.

6. Shets Fire@_on berd Surfece. This category is not strictly
correct eince ths relative erea evaileble for MP shots at ths Pacific °
Preving Ground fe sxsll, Creter deta from sLots of this type elso
suffer the 2initetions of perecrenh 2, however, prebebly to a lerser
Gegres. Fell-out serpmes iniicete beth fleky end glotiler cateriels,. .
User ‘end lower linits of the teke up can bts estzblished as in perazreph .
5 above. The shot of interest in this typs is FaDVINS-ZUNI end is cus-
cerited in psarerreph 7. In thie case therreal velue 4s probshly clcrer
to the unper liritthan in tke cece of the shellow yzter shot, however,
ATS4dP hes no recommendation 2s to the appropriate velue. me . e

 

” Aewrary of ‘gold particulate: end water,‘taken up"for the shote ..
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ws|soitFpaxticoirs LD) RATER TEw

met eter SY galt (Real). Coral¢

Yield * Upper Linit Lover.Vanit ‘Upper licit Lower Lintt Upper limit Lower lict
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ae Voluce veperisedwater, Vow. | .

Radics of CLepoctated stcra seale to 1 xt, WIGERM 9,25 ft.

srure pertics of wrk dene en water velow the burst is 1f of yteld.

To cacpute ths ratics ef ths hixisphere ef vaporized water and

corel under the ehot determine the radics of a sphere of veporisad

water fer tripe the exereye ; .

Recics = 9428,xaa|h? fcet

ee3% oe -
»= 2/3 ° WY. we

= 0,22 8 «echic fees

Be Wetgat of vapérieed salt, vw, in the veperited water.
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