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JOINT TASK FORCE 232 
Washington, D, C, 

the 10th of June 1953 I --s . 

Laboratory for the 

a confe 

purpose of dimming ZUY evacuk&m d ,ooq 



. . l a 1712 
Ind recommendations for epcific aquipmont protection, see Ahnex “Ann 

. 

Conclueiont Structura.I. damcge on Parry ard !2niwetok very ninorn 

. Toks such measures ns are rixtzonab~ oany to t&a *.-. labor--nise, ti?ro- 

viac, ati small oxpenmo 

THL 
(Autilority: Lt,Col, F'rmrcis Porn-presenting the Themal Group of 
1.X Alaws scior.tific L4l~ratm-y) 

5 HT Q 10 HI' will produce 1 calorie per m2. (It takes about 0 

:a70rios per c 2 to char wood). For detailed themal effects, see AMZX 

?:A” 
n 

Conclusion: h'o pI23cautlonaxy mecsures arc rrquired on Paz-f axI 

Xnimtokj WiU not dmge motor vehicle tires, No effect on vapors corm 

out of gaBolinc storage tab, BEST- 

(Authority: Dro Roger Revelle, Scripps InsEitation of Oceanography) 

Engebi 
ROjOZ3 

Runlt 

Yaptan 

loo fto wave 
so ft, vav0 

30 ft, uave 
17 ft.3 vave 
17 ft, uavo 

WATZ!! WAVE EFF'ECTS 

lzniwstok 16 ft, wave 

Breakers will. bo *dice sluej not dangerous at Eniuotolc, Parry, 

ur Japtan, Amunt of yield above 5 Mp has no effect as size of wave is 

Lixited by depth of lagoon0 After thno or four uave5, sizto fall8 0fr 

raptily, Engebiuill bo covered by a wash, None of Eniwetok, Pamy, or 

Japtan will be covered by WU& 

Small boats hauled up on 9 fto high beach are safe; however, a 

tlore practical aolutlon presented uaa that of anchoring the craft in deap 

\jater not leea than 50 feat without any other ~pocid. psccautions, 

Conclusion; There Is no expecbd danger ashore fmm wave totion 

0x2 ~~~~Jotdf~ f)tUTy, Or &hp’%tInD NO danger is anticipated to anchored 

cnall craf?, cxcopt pooelbla nnctm drag, 



of suchfalloutonthe glum reduces thelevelo bymrothan~$ in 

day or according to tablcat 

Wttle 14 t0 be gained by covering loge regular objects since uhzn 

the reentw canbe atteapted for pezxcm~, level3 of radie'cion on the equ&= 

mnt wiu In ga8ral bo low0 Howevar, uhera equipmmt open to airborne 

contamination Is coaplax, such ks mdio consoles or power control bmks 

or motor generatore, fall out contaminationmbematerially reduced 

imm colleot5ng ia 8uCh Lraocacsiblo opotf~ by 8~~30 comshgO Hooc!s, wb3zz 

clnoed,crlt vehicle enginea ehould suffice to reduce oQ.y, gremydaces sm :: 



am 1ikeJ~ to collect airborm fall out and w&Ach wi.?3 be dif:f'icuI.t t:, 

decontamirzta, It my be nmessz~- to procure additional material for 

With mgaxd to blast > them&, fall out hazards, such rzasurcs 

8s ere relatively easy to take, labcxwrise, th4-Wlsa, ad jJUSCpX%iVO, 

should be tsken, With the exception of special equ+ent mch as 

electron&s gear, the hazard does r&t varrant 8 great mount of Labor, 

time, or expense for the protection of structures, construction equip= 

ment, vehicles, and so forth0 

Dr, Graves expresacd his opinion that the island oan bc MO 

entered rzthout hazard in 2 - 6 d8.ys after Hike ohot, 

, 
Dr, Dr8vea concurred in the above conclusions. AzXW other 

qu&ifiad tcientific personnel present who offered no &$&ion to the 

con~l\wions as they pfwtaincd to their respective sr;imtific field6 were: 

4 
. ism -- 





ANN&X “A” 

-BLAST ANU TI&RXAL h'FF&E ON FlIK& SHOT - OPLGT'ION IVY 2 . 

LL Cal. Francis B1 Porwl, Oroup Leader, J-10, Blast Heasuremmt~ 
Oroup, Lo3 Alamos Scientiffo Laboratory 

The Ilarge ~Fte of the Hlh ueapon, 
maortainty in pmdioted yield, present 
blmtd tbermaleffecb. 

together uith a considerable 
wual ~oblenn in estimating 

Bemaw of thelinitadsFee ef YniwtokAtoll,om caanotafford 
the l~ofproteathg ialmdinatallatioaa againstwyposslble 
yield, and for thataothr, tt would be imprucbt to attempt to do 60~ 
PortmaWly~ theblrstPIY1 thrrml effeob male in such away that no 
pmhibitiwa problcuna are iatrodmed,bute~ ~a80nabl.e precaution ! 
mustb tnkanand~uityuredtqreduoe the calculotedrtkto a 

Thb 'I?estDl.mcborhaa fbrmlatidtha poliaythatpersomel 
pmtmtioaulUbs bawdananabeol&a ~reatimakr of yield, 
Structurea, orthingsUba pmtecbdonthebasirofa mmonably 
probabla~ld, mtido8oftMspolie~U3eeepeciallperidedia 
blast, uherptbs structuralariterluafar damge is seldomknownhetter 
than 8 fstcp of 2; for tbs amrgLnalcam3 at l&f premuFe3, exptrlmce 
i.ndieate~thattheoffort~qul.mdto ~otectstruetutvts is usually 
mwhgreaMrthantheeffort mquiredtolepoirwhatmmrminor damge 
mightoccur 



mnBoeLPg mlrfrcs in all w6pwt80 During the early stmng rhock 
#me, the rata of vork by tba shock fbcmt on air as compared to its 
rata on soil ar water ia in a ratio mm than 100 to 1 In favcr of 
air, Xtfollobm that less than1 par <rent Of the enrgyuill be 
tranmitbdto aoil or water during these atages, Recent atomlc 
taste have been ooacemed ulth the of&t of thermal mdiotlon in 
ottanuting tbB peak pmessurrs in a blah urns; thin effect ulu be 
ata&limua0uMka sbotbeoauae of tbb glancing angle8 ofimidence 
oftherml rmiiatioq houwer, the Ykmmlaffeut~ uillnotb 
compleWyabem~ b606u6oth6fhAallatkin6alargev6rti~ 

height in a dart time 



u = uatorial Ydocity 



202.1 Tina of Arrival w-p 

Figure 1 gives the tim ob arrival of tha &wok wee 
as a~fbatdoa of.distame. The8e uurve8 m baaed on caluul.atima 
&WI peak pwmuxee obmwvfxi on tmur ahats, tut,ua in god igrwmbnt 
with the th-of4uTival curm 8a pdlated iraaa the IEQ4 mm ua@ thill 
mldo Unlike peak pmssures, the obexwdttmafamivaluhouldb 
independsntofthetgpbofaurf~, ? 

FigunB Pshmm thepoeitive in!pibe,or d pdt 01 8 
flmutionof dirtawe, Iffurt,lmrWwmttimis desirod,mh aa the 
negative impulse, t&me values canbe derivoduponrsqws& 

2.3 Proteotioa hPn Blast 
- - 

2.m Germml iwler -- 

A8 pdatod out e8rliec, omry W~nahle promution Jwst 
bdtPken against the Uasteffeata andwerysethod uhirh ihgaouity 
auggestahouldbe \add, hut rmo prohibitive pmbhm are pmmntsdby 
blwt, Iti8irtpossiblotopoint~o\lthetathecritarian foralltypm 
of ~truutama~-butfk followlna dimussi.oa show the genera3 ahara&r 

suggestedthat tart 
tbi3bMl8Ofth6 

,gJqj 1. 



. ’ 



. 

~SSUIW level0 but that mer a rw of .~ess;~ea (prhape a factor 
of 3), tbs drnagu Is somewhat pmqmtlonal t0 tb ~88~~. Tim 
obaenation on etmctrws at lou ~sunre zbvels cm be axtrapolated 
with s~pe dbgros of confi&noa uithout sxpmting a ad&en and coptpletm 
collapse, Xn most caseeD them Is aluIcp9 sum weals elmcent 00 a 
struciure uhich uill 
StXWSS" 

2.3. Is vehfcbs 

Them is 

fdi first; s-h & blow* ln of A paml; In 

of no appaxmt requireaent to evacuate vehicles 
from Parry to Bd.wtok nor my appx+olaU adwntage in doing boo 

All canvas tapei should be mumted f’mm the rshialm. Windshields 
should be lowerad flat or removed euMmly, Tha vehicls should faue. 
dire&y Iyql or tiward tha ‘b&at althmgh It la Itit t&at bettar protectloB 
for the r&a&r and headlighta ia affordsd If tbs vehicb is faa%g 
l ImyfWm~blast0 

All alnraft should bo waeuated 
small aixraft (iacluding helkopkn) *iah 
EL&I dngs should be rewved, and if left in 
shouldfae towardthe tiaste 

uhorwar posalbla, For 
cannot be wacuated, the 
the open, the aircraft 

Tlodarnrgsls~tedtohullsor~~ofwatarcrpft 
which is amally smbjectad to ua.va oetloa, T& 0 7 psi &wl .fs equlvalmlt 
to a head of a l/2 foot of uater which such boats habitually withstand, I%4 
superstruct\pes of these craft arm more sracoptiblm to blat dmage but m recall 
that the unbalanced peak ~saum UJ of mxy short duration, s&all obJecta 
being rap%.- engulfed by ths pressum wavej for example0 a ma& of 3 in, ln 
dlamter till feel the peak pres8u.m for appmmimte4l.y l/lr of a millisecond, 
FolkxiIg t&o peak pmessum tIm blast u-in&I will be of ths W&r of ko to 
5&lesti~ how at Parxyor Eniwtok bat t&se arafthabituallyuithetand 

. 

Storage tmks for fluids should bs left full, both 
to add ws as well as to prsvent the plates froi~ buckling In. 

301 tirmral 

Llkm blast, an eetiraate of thermal effects required anmars to 
certain umerkinties uhtch ulll Im settled by smm of the uperiments 
on tb OpratianitseU. Forbanataly, a&n, tha estimtrs for 
UuarmalmdUtion~ ruffIcQmtl~louthotnb phitxitir(pproblenrs 
am Introduced, 

.., : ‘_. 



Then, is an mrrertdnty in scalinp radiation uhlah involves utnthr 
th3 thernal yield is pro portioM33toradiochetiel~ldorprapartional 
to3m3louuponerauche3 u- . Inthis paper, the theoretioP3 
upperl-tie anemmd aad thieialtieUaay&re valrrea 2 to 7 
tfarrshighsrthanaatually obtrlaad, Tbemis ~8omuncert.airft~ 
regarding th3 tmn318Issioa af pLr,beaa\r(o the flrpball rises rapidly 
to greatbrlght3, Wear the surf8aa of the water,, trarmieeion ti 
quita low, but srmralhundmd feetabovo the water ttm t.rarmmiasion 
increises anrlcedly, Tfrs trwieaion amwd hem ia for vary clear 
a&r and~oxmideredreosonablysafe, AlthoughLlugelabia mmwal 
huadredfeetbelow#a horlzm atBn&mtak, no~tmtimls afforded 
kon~r~~onbsaww,the~~ropidlg~nntoadi~ter 
IuanytimY this value, 

A distinctive fbatum of the t&md radiation 0~ this explosion 
~~~~l~ngtine~~siraolrsd,laarlyl~tiwstbatflpn a 

e Itmaybe poesible to see t)rs Ught &&uag~ld the 
eubwquentirrcmase to msudmrusradiatioa, ammd 2 mmmds, !l?m 
thsrzml racUaUon ulll persist for mm JO seoands instead of the 3 sacroti 
for oormmtional sies wqmw, Peraausel8hOuld bo VPFobd that it 
Is necesaarg to keep on ths dark gogglres for muoh longer periods of 
time 

3-2 

a30 

than for commnt ional eioe r~eagoa8~ 

Figure 10 8houa the total tW=ml radiation In calorier/cm2 
flmction ofd3il!lt8ncs~mthebomb, Thesecurveahovets3en 

derivedusing the aasumptic~thatthe totaltbemal radiatlonti~ 
I’epreSeIIt r/3 Of th tot& yield. The dotted 2iJbOS Z’qJIWMlt tha 
VdW38 of t&al tbemml rrdiation I&I&I uould be received if om 
complet&yx@mteda\jsorptionof thermlradiation~ air, Thb 
PuU lines are basedon atmmdmion of @Opsrcentper mile, 
andcormsgotitoavmycleu atnmmphem. The fulllims am 
considered zwzmnable 33tinate8 far stmmkrer'near the gmmdo 
Thfa dotted l.i.1~38 are an exaggerated upper lid%, mom zupropriate 
to high flying aircraf’t, 

JO) Tmperatum3of Swfaaes vd ta T&ma3 Radiation 

Both the %ffeot of Afamic Weapons "and "Capabilities of Atomic 
weapons" contain t-8 uhich give the CritiCd WW&O8 i!.nCdd8S/ 
cnZ for a aumber of coumnn materials eti aa wood, oloth, rubber, and 
plastics, !Ihe long duratlon af thmr_al racUation of this wapon haa 
the effect of imnm3lng these critical energ~8 b a factor of 3 
aboy the critical energy mqulred 01 a commntlaml site weipn, 
~'tatiLtbetmelradia~onoccure~longsrperiodaoftLne,Ulis 
permits aorrespondinglylongar periods for heattoba conduetad away 
from the surface and into uy! interior of their radiatedobJeot. Far 
8Ub8tmXYM whlah are IIOt ~IAOUII in such tablet3 the av8rege 8wfs0 
tsmproture w!ybe eetisatadzuughlyhom t.h3 following equations 

. 

u a 



Yfhere 

a- 

Ta - 

w- 

h- 

/- 

rim 

Q- 

Eased on 

absorptivity of the surface 

surface temperature, degrees centigrade 

radiochemIcal yield, kilo tons 

8pecifiO heat, Oal/q deg 

density, gm/cn? 

thezm8l oonductlvlty, wil/czn, deg, set 

angle of in01dencr 0r thermal radiation of the surface0 

this equat&maod a yield tithe order Of SUT, Table1 

ShOWS tb rdatiOIBhip between the SUrfaCe teDlF8tie 

thenaalxndiati~n,fbr surface&ectlyeap~sed t0 the 

Te ia th rise Insurface fmqerature ln'C,acd QT IS 

tbenml radiotioaioc~cm*, an glm iafigux-910. 

ami th t0t.a 

radiation, rb re 
I 

THE TOTAL incident 

T8 - 0.1 QT 

0.1 

a4 

5 

10 

la 

18 

_. 

__‘_>.:_-;,., 



Tim equation ahove is not atriatly corxwat btmaus it amnm8 
that th th8rmal radiation rate la proportional to l/t o TM8 4 
is r8asonaW l ppmximation aftor 2 second8 but prior to this t&m, 
the radiation rate varies in swh a vay that the surface temperaturee 
may~~~~ntarilygo to ovalw perhap 3 times thooa eetimatedfrPm 
theabmBequatiOD. 

Tablmlrhom that the mostcriticalmaterlale am rubber md 
uood. For 5 NT yiald, houevuro tim temperature rise will be nsgliblm 
forewbnatsrialunParrynndEniwetok, 
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SURFACE BURST 

IDEAL SURFACE 
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DISTANCE FROM BOMB 

FOR SURFACE BURSTS 

IDEAL SURFACE 

2 2.5 3 4 s 6 7 BP& do 25 JO 90 50 60 76 80 90104 

DISTANCE FROM BOMB, 1000’s FEET 
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FIGURE IO 
. TOTAL INCIDENT THERMA 
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CUATIGD PLANS CCrJFFXEXE 

- AGENDA - 
.I . . . . ..I . 

Principal Organizations Represented: 

Hq. JTF-132 - Maj. Gen. cl.arkson 
Hq. TG 132.1 - Rr. S. w. BuRl,so 
SF00 - Mr. Paul Spain 
Holmes & Narvcr - Hr. D. L. Narvor, 
Scripps Institution of Otxiiography 

9 June 1952 

Sr. 
- Dr. Pager Revelle 

Canbridge Corporation - Mr. Rogg Warner 
LASL - Representatives of Technical Dlvioions and Classification Office 
Sandia Corporation-Dr. Everutt CE 
Unlveraity of Maryland, Institute of Fluid Dynamics - Prof. J. B, Dlaz 

June 9 

1030-P' coIlferenceRocml= Meeting of Scripps Inst~tuti~~'personnel with Dr, 
George Mite of T-Division, LASL to discuss theoretical considerations and 
analysis of water ye studies (non+ cleared personna). 

00-Roomlb'?,EMldg.- Meeting of personnel of SFCO, Rolmes and Narvar, 
LASI, (Lt. Cal, F. Parzd,) to discuss blast effects of specific structww 

. 

Hceting of personnel of Holmes and Marver, Scripps 
LASL (George White) to discuss water wave effects of specific 

wturesandequipmait. 

~~=-~~~, EBldg.0Hoetingof~Ir.~;~ver,Paul Spain, P!ry Allen, and 
Duucan Curry to discuss propartyarxitransportationm=tto.rs pertaining to 
Task Group X32.1 activities. 

Juw 10 

All meetings in S-Bldg. Conference Room located in the Tech kea. 

With a view of all participants understanding the limited objective of 
this meet&~ attention Fe invited to the meseaga addressed to Commtier, 
JTF-132 fn;;; Cuwnander, Task Group 132.1 (this-message 
chairman). 

to be read by the _ 

cc1 No. I _. - -- .- 
IVT. - CcCo',N ;ASIlliY 

CARD 
__ ---. 

OqOO-0910 - Dr. Alvin Graves - Operatiy objectives of 

r 

SNL 



OgloloqP - s. w. Burrioo - 0,bjectives of this conference 

. 
0920-1000 - Lt. Col. P. Porael - Blast and Thermal Effects. 

1000-1020 - Lt. Col. F. ?oreel - Question period covering alast &ml ihcrsr,Z. 
Effects, 

lQ20-1040 - INTET&I:ZION. 

1040-1130 - Dr, Roger Revella - :Jater wave analysis and t.hn,rotic~Xi. prcclictiol13 
‘Ibis Fesentation will include a short question period. Dr, :!hitc ~:nc! Prof.. .!?-. 
will assist in the question period. 

11301l200- Dr. B. R. Suydam - Radio-active Particulate Fall Cut - 'Ki:, prexn 
tation will include a question period. Dr. Shipmnn axxi Dr. Toa White h-ill b:: 
present for the question period. 

I.33011430 - Cmdr.R.H.Mmd- Hndiological Safety Considemtions - Presm~a- 
tion to incltic adiscussion period. 

143~l445 - 

l44!b15~ - 

1500-1520 - 

1520-1530 - 

INTIWUSSION 

PhilHooper- TG l32,lts Concept of Operations. 

Nr.Narver- H&N's problem0 

Mr. Noger Warner - Problem confronting the Cambridge Carp, with 
dewar evaauation and allied handling. 

1530-1600 - KnickerbockaT - Headquarters, JTF432's problsms. 

l&O-17@l-Discussion 

----- -.-------~~L----------------------- 
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