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BIKIWI OBSERVED VEATHER POR 28 MAY 19%6
. ZUN1  BHOT TIME O536M

Ses Lovel Pressure 1010.5% md

Tem>ereture 21°y

Dev Point 76°r

Releative Mumidity o0t

Surface Wind 090¢, 17 kts

Visitility € Mles

Surface Observetion: (taken atoard U~ ~C7SS) '
2/10 Cumlus 2,300 ft
1/10 Alvrostretus 2,000 ft
$/10 Cirrost:stus 35,300 ft

AlTeraft (tservation: f(of Pisinl Ares)

| 7% 3 P
and Altostretuse 2,000 17,700 £t
4 o 6§10 Altostratus 17,70 f1v (Thip Layer:
410 Cirrus 25,700 £t 7,000
4 o0 7/10 Cirrue and
Cirrostretus 35,000 rt 40,000 ft

c_w-n-u-ra
Bo shouer asctivily observe. eitier visumlly or ty reldsr st shot tirve.

2IAIT_OF LA

Open mes; veve helghts € feet; Teriod & seconds, Dircction 0707,

Se2 water temnersture, 83°F,
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Pressure Seight Temperstare Dev Point
Bllikaza Dnt ./ S —
1000 310 .2 22,8
4 3,53 19.5 15,2
840 L, 080 7.2 U6 .8
”i 7,751 15,2 4.5
™ 7, Ok 14.? .2
7)8 8,‘7?‘ l.o’ ‘o’os
né 9,M1 09.% or,”
4 10,17 16,2 -1t
00 17,340 09,2 ]
618 13,747 0°,5 -17,%
538 17,156 04,2 -13,5
526 17,946 04.8 -22,8
%00 19,260 «07.0 15,
o 24,680 -17.5 -7,2
)58 27,526 e i 34,8 .
300 31,580 «3.,8 -l 2 ’
267 )‘,?35 -”os “802
2%0 35,700 457 "
200 0,510 54,1 "
1% 65,340 -4 ,8 "
116 81,714 -79.0 n
100 44,010 -80.4 Ll
94 55,151 -41.0 M
BIKINI WINDC ALOPY
Heligrt Direction Speed Reight Direction Specd
Racreas | 4551 Iagt. ~Racresa Zoets
1, 080 23 20,000 140 10
2, o 2 22,000 140 1z
3, o% 2% 24,,000 16 15
&y 0%0 2 26,000 170 18
5, 090 22 28,000 160 u
¢ 100 19 30,000 1% 12
. W00 19 32,000 20 27
100 19 34,000 220 2
100 19 36,000 23 2
100 2 38,000 2% 38
090 2 40,000 220 &0
0%0 15 45,000 20 35
110 10 50,000 240 25
100 10 £1,000 250 2%
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TASK UNIT 3

DOD PROGRAMS
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Prograz 1 - Rlast and Shock Measurerentes Maji. H.T. Binghar

Propraxr 2 - Muclear Radiation and EfTects CDR D.C. Campbell

Prograr L - Blormedieal Effects Lt Col C.W, Bankee

Procram 5 - Adrapaft Structures Dt ¥ °  Dahl
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Materials
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Project 1.) - Rasic Rlast Measudtments « J. J. Meszaros

4 The oblective of the participaticn of Projcet 1.1 or the

£,
S

_?\mi) ves Lo domument tie propogating of m Tluant wave

from o = 4nn yield eurfen: o,

& tota) =7 25 ptopapen ot G 1 rases wero $nstallel £or Tunt,

~

Trero were 14 pbUorages and 0

Tue Wast Vines were Inetru-ont-l,

: zn thp Friemmn Complex while on Tnfrikku Isldand, I ;b opepec

U4’

anl 5 q mares. There war 1 pt face on T for Uter Wavn Stidies,

bttty the ptoan’ the 3 mouals,

There wver 2onaldcszPlr lgmy

te were ¥ vt oanl the roses were nst rotaversd,

Six =f the g mountr ruferel from eevere to 1,0t dan: r, Tz Jere

Yl-m oot commdotely WAl 0T s atter faur wers hent teak at warioaa

anrles,

-
The

Thoure wag & precursor wvave rccoriad on bet> hlas’ Yinr-,

r-coried ™Mlure of peak cvrerreseure ares Tlatted fn P4- ) 00

vo wmlues gt the ~lone in sta‘iona shouw a jeviation “rom <he rres-

118t inge ~urve plotted from ke presrure Mmluca ~radistod Coar

8 re

The rreasu-e *imr » cordg Frnm

a 3.5 M ylel! for & poor wurface,

both Friaat 14nez gh Met-=r ' vy ahap - sirdlar t5 those arc~~4o

Al*tieph *he wave ~tare fa ‘ifatorted, e

ated vith a prosurane,

neak overprercu=g wWaucr heanl £ A faat follay the mrodict -l prea.

sure 4{gtancs curve for a yirdd of 3,5 M a* 2¢ro heipht cf burs' owver

erread hriyeen the oraseure wa'ues

There ‘s a wiA:

a pnor sur®ecr,
reearied at 7RN fect on Fniirikicu and 6900 feet on Fninman Cawrlex,
Ir

Tt $a halinved that thia difference 1« real! an! not a gare error,

the data points froe Tniirikku are c-nnectel & [resureir typr pressure-

5T AVAILABLE COPY

- 1?7 =
L




ol
discance curve is obtainag,

Loaomireda it ity Faat 0 T Maer M- e aprlis? 1o the dymami-

pressu=n valuce from she Tnimmnn Tomrlex, The cormertay wvaluns ave

plottol 1 Fi~. 1,1.7 . f)om~ - 00 4t mnmmantad v ne g simwm e
rl~*tnd using the celculate? valuns from the aguation:

P~ 2 ! Where P, = Feak side-on overpressure
o ' F, = Atmcspheric :ressure







MICRODEX CORRECTION GUIDE (M-9)

CORRECTION

The preceding document has been re-
photographed to assure legibility and its
image appears immediately hereafter.
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Project 1,7 - Shock Photography - J. Petes

SR ELIIVES
To study the mechanical effects of a wster surface or shock

propagstion,

To study the thermal effects, if anv. resulting frow heatins
of air near the ground surface on shock trarsmission,

To determine peak shock overpressure as a function of Als-
tance both at the surfece (vater) ani sbove ground serc,
IRSTTVERTATION

T™he instrumenta‘ioo for this shot corsisted of smoke rocket
photograrhy .,

Rockets were fired froc a statior on Fniirikku approximately
60°0' frov ground sero, The careras were located or Fnyu.

RESTLIS

The rocket instrusentatior ard the photographic irstrusentation
were successiul.

The {ilrs were of very high quality ani can be used to odbtain
all three objectives,

The prelixinary inspection of the filrs shovs no thermal effects

in the field of view of project filrs,

BEST AVAILADLE COPY
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Project 1.5 - Drag Charscteristice of Various Shapes - J. J. Mestarcs
VEHICLE RFSPONSE STUDY

QRJECTIVE

The vehicles were exjosed on this shot to obtein information which
would surrlezert dsta fror Operstion FASTIF Mne to yeanan A4674cu]ties
for one shot and lack of lar? area for the second shot, the data obtained
on that operatior were corsidered insufficient to make concrete conclu-
sions., This was especislly true for trarsition frox light to severe
damage levels,
JECHMISCE

Ten vehicles (truck, § tor, 4 x 4, utility, Model VB - WWII) vere
set up st six stations, One side-on vehicle was placed at £9(C feet
fror pround rero, 7wo vrhiclep were arrarced at 8300, 10,400, 11,700
ani 17,800 fert stations} one side-on and one fece-on at each statior,
Ore vehicle wvas place? site-on at 16,500 feet, Steel stakes were Ariver
in the ground at each statior to facilita‘e disrlacesnt measurements,
RESULTS

Evaluatior of the dazage revealed very severs damage to all the
vehicles at the 60900, 830C, 10,40C, and 11,700 feet stations except
the face-on vehicle at 11,700 feet. The four side-on vehicles snd one
face~on at B10C feet were corpletaly Jemolished. The face-or vehicle
et 10,.00 feet was intact except that the engine was *hrown out, The
face-on vehicle at 11,700 feet apd si“e—on st 1°,80C fest vere moderstely

damaged, The face-on vehicle at 17,B0C feet and siie-on vehicle at 1¢,50C

. feet vere lirhtly damaged, None of the vehicles vere considered sultatle

BEST AVAILABLE copy om




Parts vere strewn as far as 1000 feet froz the original vehicle

for immadiats combat usability,

leeatlon for the demclishe? vehicles while the least isplacessnt was
50 feet for the side~on vehicle at 1¢,500 feet,

The effect of the vater wave was not élurly evident from the
evaluation although it 1s felt that the weter wave did contritute to
displacement and damage. Prelirinary stuiies of pressure recorls indi-
cate no extrems vater wave,

GONCLUSJORS

In genersl, the desired transition of damage levels was attained,
A more thorough analysis vill be made later,

Based on preliminary stulies the damage aprees vith predicted
damage levels using the forwuls an! curves found in T™-22.20.,

DIFFRACTION STUDY

QBJECTIVES

In consequence of the failure of the Koon) Shot on
Operation CASTLE, the € x € x 12 foot ',:rgo?: structure uu‘dtﬁm at
Eniirikku by Project 1.1 was reinstrumented for the {Zuni) Shot
of Operation REDWIKG, The objectives were to obui‘:\, '!'or moierate blast
presrures, diffraction-pressure versus tize curves at various points on
the surfaoce of the structure and to make comparisons of these vith
similar curves obtained on 1/3¢th scale molels tested in a shock tube,
Thus, prediction methods of diffraction loading could be extarded to
higher pressure levels,
INSTRUMENTATIOK

The target structure vas located 970C feet from ground sero and

was fitted with nine flush-sounting, Wiancko Type IPAD, variadle

BEST AVAILABLE COPY -=-
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reluctanocs, pressure gages. The gage Pressurs ranses Vere s.signed on
‘ the basis of an expected free-field over-pressure of 17.5 psi at the

structure and on shock tube diffrection studies.

Two free-field stations were used to give pressure-time ard q -
time records,
RESTLIS

The expected 1dsal blast wave incident on the target structure
vas not realised, but instead, a distorted 22 psi wave vith a slow
rising front vas recorded, This precluded an attespt to compare the
dats witk that from the shock tube, but the possibility for coepsriscn '
wvith 4ata obtaine? frocm the passage of a precursor wvave over a full
sise cudicle on Operation TEAPOT still exists, Neither sufficient time
nor means for arulysis ¢’ these data are available a' the Pacific

Proving Ground,

BEST AVAILABLE copy
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Projast 1,9 - Crater Msasu-emrnts - P, ¥, Deadse

[0): Nl Ives

The shixelive = this p=,le~t 4y ¢ - 2hL i measuremonts F the

physicn) Atamast cpiastdon f=addne, o0 andt arerage profile) Af Y

erat~r araduce! B otha 1-tanatis of tarls woimeng wh the sunfuea of

o ceoum?, T de g Pumtlon AR crden A2 thig o Spatind ta e Tante
are,

the lgte o™alfned Wt mrevisun wrfae tercbo At the Mactfti - T-oving

Crwnis 1PPGY an? tfth the JAMI ™ wurfy- =0t kb thc Waynd T =t Sibe,

THYSTO VTR LT TR AP mmatpTTAITeg

Treghst Survey: Turr o ox o ep fpem eroned garns o3 40 lireas
Aaprrs JeTe murmecad daa Qdsteean e so = Y oars nvr ot - ‘
=ad4un, Tr o ajitelan gmesrdmel it etue et ia qarig) mhsgeme - e oape
taver of the av0t ares,

Postehot Survey; Ae-ia) rhoterranhs vere takes in order that the
ameter =€ the crater conld b weamurel by tle use 57 atere~rtic equip-
~:n*. At 4 £ 24 only on~ pase was mide at r altitnde of 137 fert,
Tha phntographs showed the watsr t- be <o wurky it ¢ rlcar pleture
of ke crater was not osrtalined, A sccond wisticn wme et fhe ™ L
Tizgsc were mite 8% 81t4talne ~F 3 AN 403 1 &V Caat,  Tagd Mer
scuniinga wer- te ("-o mair o tre crito- ares nraceeling alnns thr same
roore *hat were ampyeaye? mrlas e o ebet
RIITLES

On D £ A 1mal 1ine coun'inge wera maic =° the 2rate- ar-u., Cue
5 An arrer malo on geralny in ulist e lpment the ICM e roedtioned

al an erroneocus pround zero {approvimately 100 fest due eout™ of its

true position) thus 81l rays run ;araliel 1ot (ne survere: brlcre

3EST AVAILABLE CopPy
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the shot,
Soullags iadiout . that v dertn 7 ko st poaar 100 fent
below the datum rlane (€ irnek s bolow mean low water springs) at

~rrun! ze=s, A ~rIiTile of 4 20 ~tal 12 ity te shayam in Fip, 1,221,
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Project 1.9 -~ Water Wave Stulies -~ L, W, Kidd

SN

Stndles A7 water wave a~tiom ~aneratal I the letor:tisn of larpe

- et .

« aw N [ WY
AN R TN Tl S VRV Y

~e

w Vel a pam o Aa ot wmrtadleaaler AV aan
ToWlTT.s Toar iaRull- DA PR Iaret+

£en201 2T 2t aoweri) 1isto-s tetgnce by Pratant 1,9,

PREAR A2tegAS Ll D

Th- {qetmaniad e an ‘P;‘fv-v{r} SAe AAen-ty 1Y bl
K
Troen el _}"’"'ﬂ"". Wit th~ cxrerticn th,t Yiohrp

V-~eY ynve a~tion 19 the TiVi~d arns - ev-rat 3 qad o wemr Ax.
tangtors iqcteumentsbyon ~ff2 ot e made {n thig area. 7f the Vol
inatmorontasisg, fles o swr —saawilap Mark TTTT waye untts (~-e qf
Tofurtok) £n1 1 kLN meotlin an BAVEad Tasaon mawe wes®Y teds
TTT Tnafest 1.1 mata g aumter of {rur ittt tan meqguram ctg, Rt i ey
solte are n-t availahl~.  An imundation survey has been compiale!l at

Pikini, Tong porinl resirdsns ag inse-ihed i1 ‘.ho‘t!“‘"ﬂﬂ'.“)
RE

cepret we™s 17 use at the Jlstant stations,
ITSrLIS
The more 1istint long reriod statinns pave rolte slmilqr *2 the

_{7*!1'“.r~fr".“, Y. e wre a3 f3lloum

\‘;\&'}\

Station Approximate larraest wave Bertyd N, of
Panpe (m*) Helpht, (om) {nes) uaves

At IAngt~2e AN Toesr? 1ot yet avallable

Zniactok o o R a3 °

Wake N 5 350 8.

Jshnston 15% Unistocta™le aktive high ack, . -uad

The very 2ong rrrio! lo. smr’itnie wuves wors agnin ~bseorw.i on

the niwe'ck record, Mleroburn ranhis rrcoris were 3™atns! -n dake,

BEST AVAILABLE COPY TN
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but instrument failure ocourred on Johnston befors disturbance arriwal,
It vill be noted that the‘:roﬂucoﬂ waves as high as CASTLF
\-(‘%;oa), s 10 MT mz}f-co hurst., This il‘gain attribute! to ine
> ereased instrum~nt sensitivity. Thedlsulta confire the in-
dications that the water wave 1ilturg:.ncea a-e generaty! by baraometric
rather than dirsct energy coupling ~ffects.
Close in resulte are as Zollows;
Wave action in the Pikini lagoon was less than that exrected.
Approximate maximm deep water amplitude (trough to crest) at wvarious

stations were as follows:

Fayu - 3% feet
Bikind - 2% feet
Afrukiift -6 feet
Chieercte . o= 3% feet

>

Periods of th~ —}ntor wvave ‘rain ranged from four minutes to -me
min;.xte. Up musk and inuniation on Bilkini Atoll islanis was insignificant
except in ‘he "ninman-Airukiijli comp'ex and Tniiriidku Islandi., The beach
lines of this ares show haavy scouring., The near balf of M™aiirikiku was
subjected to henvy vave action, The extremity of water imuniation in the
other 4irection wes aprroximately the center of Alrukiiji. Apparently
there was unnxpectedly great convergence snd 4issipatisn on the neardy
111@3 near "ninman. In addition the c-ater brcke through neither into
the deep ocean nor the ;Ieer channel. Al) shore recoriiny stations in the

Bikini area yielded data ~n the sverpreasure,

3ZET AVAILABLE COPY
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Project 2.1 - Gammm Pxposure vs Distance - ©, Brown

QRITCTINE

The orject wvas to meapwe iuitial and

—nml deial wnwean wadbatd e
TIO0 et preeeea TRLALLLCST

using N8BS type film badges, juart: Tiber josimnters, and chemical

dosimeters,
D¥SCRIPTION AND SYTTRIMINTAI MO TOHURTS
Standari film haiges and quartt fiber 4osimeters were Aistributel

at warious positions throughou* Pikini A*oll ani on the ship stationed

Some badres wvere exposel without

in the predicted fallout area.

interrurtion, while others vere exmosed in sequen-e or shielded from

the fallout by dropning mechanisms activate] af'ter blast arriwal.

RESILIS

Since all of the results arc total exposures it was necessary to

estimate “he amount of resiiual in orler t» svaluate tne fnitial garma

exposure. The estimates were basel on inown resiiual exposures at

similar sta‘4ons Just outslie *he range of {nitial axp:sure and on
The estimated resitual

rclative recovery times and recovery rates.

contaminati~n war 150 roentgens for the lant stations and 15 roentgene

for *he reef stations from Afruxiijl throuch Prniirikdu, Since indivii-

ual residual exposurc valurs may fluctuats, th: value of initial dats

However, a curve bassd on

from a Tew of the stations ia sucstionadle.
Tadle N.1«) prives the ipitial results,

all »f the iata sh~uld ‘e of va“ur,

CONCIISTONS

The fnitial gamms exposure results are in reas-nahle agreement

with predictime gontainedl {n T¥ 2327,

BEST AVAILABLE COPY
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TABLY 2,11 INITIAL GAMMA FY OSURE
RPSULTS FROM THY 1)
1

Total Estimated Resultant

S?.A.f.ffm N4 atanne Prrreirse Raefdual Taitdad
Number (feet) {r) .“x%\cgure !'Jq(vo:uro Location
r r
210,30 7,000 16,000 150 15,850 Bigiren
210,33 9,420 1,800 15 1,735 niirikku Reef
210,13 9,420 85~ 15 293¢ Pniiriion Qesfl
210,2 10,320 L&Sl 150 315 Entirikku
210,35 16,935 e 15 1y Fniirikiu Reef .
210,27 11,270 200 1£0 50 Alrukiraru '
21727 11,272 145 e 45 Afrukiraru
21C.5€ 11,%51¢ 69 15 54 Alrukiraru Reof
217,2¢ 12,9.0 2¢ 15 1 Alrukiraru Reef

BEST AVAILABLE copy
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Projeet 2.2 - Gamma Dose Rate vs Time - F, Prown
SO L

T~ measu=e resijusl game radiitisn intenaity as a function of
time at land fallout stations, an! t» measure the initial gamma
intensity vs time for & high yicli air wurst,
TNSTRINMNTAT ION

The $nitial gamma 4~r< wet~ ws txc wan t: be dletcsted by
seintillator-photomltiplier ieteé&or: “ith time response to 10 msec,
Recidual and fallout gamma intensity ve time wvas toc b~ measured vith
iontzatlion chambers 2n! ass~-{a‘te? electronics. Station loeations
spread from Bok-byaadaa {Able) through Wamu (Charlie) to "nyu (Nan),
ani on the YAG's =4 L3T €11,
R7SULTS

Tsaentially complete f4llout lata were onbtained ani 1+ is
bheli~ve] that gool initial gamma ' .= .- ¢ chilne!. Fvuluation of the

reculte {5 In p-ocess, tut nc ia%a can by ro -4 at rrasent,

2EST AVAILABLE Copry
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Project 2.4 - Da~ontamine®ion an! Prete~tion - J. C. Maloney

o CTITTE

To atedy the contaminatinn 9% various types o twilling eurfaces
sxpcerd at warious orienta*io®to th> “allnut,

To stuly the cffe~ti¢rrrxe of war!an l-eontminatisn procedurss,
an? *hus ~btain 4ata on th~ raii-larical raszovery of mili‘ary install.
atfon: conrtmyucted from *he trctnd oeos of mpterial,

DISTRIMNT AT ION o\
NN

Instrumentatisn was ai=iar ¢4 ¢n:e on *thr
ex~apt:

Duc to tha 11f7iculty in manipuluting the ecanvas covars protecting
thr parrla 90 the tun struncrvens, 10 e dealded Lo foropa the postshot
su-face ~avering, ‘ \\.,\\

Due 5 Inadeguate fallout an the YAGSI9 from th —(hni),

ttr marcle ware nnt removel from thic -rip or decontaminated,

No ralisahemizal work is rlana-i for th -'-.a:.
%

- AR Y
3Tomrs L)

The £201winr magey 13-4 *he nyparinental resu’ts obtaire! «c far,
®ymarinel zero 1n the table meing thst the rarticular reaiing wvas so low
(1789 than 7 mr/hr) that the sca‘fetical error wis to~ lars= tc zive s
meaninprful remilt, A1 Af %o @mela ave from the TATLT,

Res{jual per-~cntsres srowv= in thi= *able ar tasci ar -a~el ~one
taringticr leywlg ar miasure! §r the 1o tact ares, Tavecllzitinee 1Y)

he ®ais tc Intermriac ‘he am-urt of ort-tnal L1t ~ontamination whieh

was wash-i or Flown ~ff the mnels before they were taken ~FF the YAGLC,

BEST AVAILASLE COPY
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It wst be pointed out that the given data are of & gross char-
. acter and are pot to be interpreted as being final results for the

7
—— w"-gzm) Shot,

ST AVAN Amr s COPY
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TABLE 2.4-1
PERCTNTAGT OF READING BFPORF DTCONT/ {INATION

Resiling Before Lowv Pire Versene

Funel Surfnce Surface Pinish Docanwj.mtion Pressure Pressurc Uater Tile & Igopol
(== A Hose Hos > Scrut  Serut  Serud
Asbestos Cement Shingles Control & Silicons 80 57 ot} Ly L2 42
Multiple Pigment Paint 23 76 L2 49 45 45
Control & Sili-one 15 ac 170 58 e o
Control & Silicone 23 62 49 36 0 o]
Wool Siting Control 35 &2 55 25 o] o]
(Clapboari) Teul & 011 Paint 13 8L T 38 o 0
Multiple Pigment Paint 21 57 39 21 o] 0
Aliyd Resin Paint 19 ) b 38 0 0
Control 1z 3 34 7 A c o]
Leai & 011 Pufnt 24 68 5 18 0 e
Multiple Pige:nt Paint 17 77 56 60 2 0
Alky? Resin Paint 21 s 59 42 ) 0
Control T 85 48 37 26 20 o]
' Leai & 04) FPuint 23 7% 50 & 0 o]
w Multiiple Pigment Paint 25 < 55 1? 0 0
* Alkyd Resin Puint U ? 59 o o] o}
! Sheet Metal Alkyd Resin Paint 9 »n 61 49 0 (e}
Control & Tpon lesin Paint 12 55 57 36 0 o}
Alkyd Reain Paint 13 » 63 67 o] o]
Alkyl Resin Paint n ” 50 (s} 0 0
Briek Control 33 89 283 70 56 56
{Mettum Pensity) Resin "mulsion Pafnt 26 % N 67 52 50
Control 7 o o» o] 0 0
Con*rol 75 1C &8 &2 54 LY
Concre*e Block Contral o 85 n & 55 ss
Pestn Pmuleion Paint 23 9 69 57 Wb i
Resin Emulsion ™aint 4 ¢ 0 o] o] 0
Resin Tmulsion Paint 290 8v &9 58 0 0

® 0 indicates re.iing at hackground level,

R alEUN

I5T AVAILASLE COPY -
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TABLE T.4-1
PFRCYNTAGY OF AFADING BEPORY DECONTAMINATION (Cont'd)

Reading Before Low Pire Yersene
Panel Surface Surface Pinish Decontamination Pressure Fressure Water Tide & Igopol

(0 /nr) Hose Hose Serub Serub  Serud

Youred Concree Control 32 88 69 55 40 40
(3mooth Minish) Cement. Water Paint 19 r 87 61 49 49
Comtrol 2 0 0 0 C o]

Czaatrol 2 84 €9 6° o] o

Stuced Resin Pmulsion 29 87 66 60 57 57
(fourse Tinigh) FResin Mmilsion ) (s J ot foid ne ~
Resin Pmulsion 23 31 60 51 o] c

Special Phena’ic fhenolig Cverlay Board 30 80 55 53 (¢} 0

& Phenloic Plywood

Concrete Pavement Control 63 o [ 23 o , 0
Silicone L3 53 48 7 (o) S0

Asphalt & Gravel Control 215 %3 33 27 18 15

) F1ilt-up Roafing Polyvinyl Alochsl 495 7% 52 &t 38 36
NS Control 190 €7 74 29 19 17
bl Polyvinal Alcohol 315 74 sC. 4C 36 34
' Roll Roofing Control L2 & 59 21 o 0
(Smooth 3urface) Polyvinal Alcahol 51 L9 4 7 (¢] 0
Control T iy 38 18 8] 0

Polyvinal Alcohol 49 o 34 2 o] 0

rorrugatel Me‘al Roofing Con‘rol 38 60 58 7 0 o]
Asphalt Protected n 51 &2 1" c o)

Control 34 € 60 26 c o]

Asphalt Protectesd 42 55 &b 7 c o]

St¢rip Shingle Roofinz Control 165 70 &b &l 35 26
(Minersl Su-face) Zaatrol 175 72 52 & 32 2

% O {ndicates reailing 1t Mackground l-vel,

3EST AvAlLABLE copy ot
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® Project 2.6 - Rocket n.ummﬂxon of the Activity Distribution

¥ithin the Stadilised Cloud - R, Soule

OBJ=CTIVFS
To letermine the spatial distribution of raiiocactivity in the

elout of high yield thermonuclear ietonations at two early times, The
following special objectives are sought:

Relatiwe activity iistrihution bHetween stam and cloud.

Rate of change of activity at early times,

Performanc~ of atmdsphrric souniing wehicles (ASP) up to high
altitules in an atomic eclou!, and particularly vhether inform.tion
can be telemete-e! out of the rallcactiive cloul,

DFSCRIPTIM AND TYTTRIMINTAl PROC DR

The rallos-~tivity in the cloul wvas irtectel ™y pressure ion
chanmbers borne by rocket propellel! a‘mospheric souniing vetdeles,
The data was telemeterc! back to ess-ntially luplicate rocelving-
recording stations on "nyu {Nan) ani aboard the USS XNUDSEX,

3ix rockets each were firei 1in %uo salvos at §-'minutes and 77
=4nutes afiar ict-nation, Various trajectoriss were sel~~tel hy preshct
aiming of the launchers. Yighest altitulo achieval was ahout 160,700 ft,
Rm:w-s

Al]l rockets fired an! ool signal strength wva: received on all
channels. The railation fielis that were measured, vhile of relatively
high in‘ensity, were lowver than those encountere! in t.h-ED
(CH™RXFF), Channels corresponiing teo raostkets sh-t 1c *t:c lowest ele-

wvation hai no data on the carrier indicatin they may huve missed the

-3 -
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stem, Pallu-e of sutomatic realout ejuiymant prior to *he firgt test

will necessitate manual ~eajout of the tapes.

Wil X D A I N Sl T
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Project 2.62 - Mallout Stuiies by Onsanography Methois - P, D, Jennings

QRITCTINGS

To unlerst-nl the ocecanograpl.y .f the ocean arss where fallout
12 expretel in orler to extrapolate the sliserve] fallout pattern hack
to the equivalent land mattern. To f - rnich ocoanogravhic assistance
to the Task Force,

To moasure the fallaut rallosuciivi.y an! its chamicul nature in
the water from a high alr burst, a surface lani burst, and surface
water hur<ta, To eulculate th equivalont lani feilout pattern.

To understani the nature 2f thi transport and !ilution of raiio=
active fallout materisl in the ocedn to rormit fulure surveys to acquire
a comprl=te Zfa’lout picture from the leaat posiible measuremonts,

To unilerstar? the osceunogravhy o Bikini lagoon as {t invclves
the circulaticn of contaminatel waters, particularly the ef luent
therecf and the ocrurrence of raril transioents of circulatisn whizh

may reeult in suilen redistri™ution ¢ astivity,

Drsenr

The Bikini Lagoon was ‘rvestfgate’ yefng an instrumentie] truiler
atsar! a Nawy LCU,

The projeet installe? 1nt maintainol sixieon de~p=mcoored sxiff
.atatian:s in *he fillout aroa betweern 17 ani 30 miles from grouni sero.
Recorling instruments were {nstallel on ‘hcse skiffe t:- meamure the

rediosctivity as a funztion 2 timc 1t lerth intervals 5% 27 moters 1-wm

to 17" meters, A time of arrival sta-ting pulse was supplied by Projest 2.(3,

e
Ly
€1}
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s
Two high speed vessels were ocutfitted with devioss for mes-
suring ralioactivity as a fun~tion of d1epth an! in the alr. Thrse
two vessels were station=d outsiie the fallout arsa during the shot
ant then proseaisd o sutvey the %31’ st srea =aking measurem~nis

ou* to 1tout 3D milas frm 17, Aptroximately tventy-five mirZace

samnlas and 3 mumber ~f samplen from Iepihs were taken fo- Projest

2.7,
BTRULT3
The postahot fallout survay, bBoth ‘n open orman and within
the Mikint Tarson 1alinnatel anl 4qmale? =gifsa-~tive areas, The
reqults gre in process of evel iy,
The three recom i asiruments o0 thes derp woore! skiffs
wars 1]1Y oulsile the 7a'l~vut a~ea, Approximataely half o7 the skiffs

ware {n ‘he fallout ares,
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Project 2,62 « "ollan*isn an? "hara~'erization of Fallout vith Time -

Te Tratret
TS T

To collest sarpler of f41lout anl measure radiation field inten-
siti-a wist tim: 2t wurin: tatiazes from Ript el lani, water
an! air trarmomuclear “etonatdon-, To st.ily ‘hesr samplas from eorly
Limee pdth peciest 1 memm gm0 hecd antdvite, vy apndyse thee for
rhemical ani rediochomical cormposi<isn ani to deve™ine certain of
thelr pysical prasertles, tnelypid-r fot-fhutione = narticle sizes,

e D oD

Tastrumontation wen airilar to that uselon t?:r"&‘w&
(o | OYAGLO wms Yocutal approximately S5 miles, YAT-10 gprrox-
frctely O mido e, an? LST£1Y approvimal 22y 3.5 miles from gr-ound sero,
LTeUITs

.

Apprerimntely 92 reranrt o f 77 rraleet fnetpmestation functioned
rronerly an?! ne simmifleant Jamare *~ any £t1'iom from blact ar tharmal
cffects was reported, ALY 4s)and, Marge onl! ra”t stations received re-
1ativ. Yy "oy £5)lou, adtten s reltitinn Trvels were nnt exvessively
ik and akiffe AA, BT, "7, Y, 00, M, and W alss onllected sanpl-s
of moderats antivity, Su-fuoe res?inzr =% samn’-~s ccllecte? ~r falind,
raft an? berge stations rverag~d i mr/hr &t 13V on 7 41, vith some
as “icy as 2 r/hrg times of ar-fva) in tre {wmelfa‘er Llo?? arca wirded
from abmit VL miqutea ot o wafte ta qhaut 22 pimmtes ac A9Moom and

Bikind Ialar'e, Prior to 'hie avert onr Inerem-ntal Collector on 'he

Y™XB 29 wanm set for a tws minut~ ey=la, all others heing s-~t fo- 15

minutesy thus, since sach of th-se instrurents operated e= planned, o
AT BV LDk .
LE AT AYiidoie COPY e
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good Aafini*imm both of the fallout front and of the total fellaut
was ohtainad,

Wetr tha rcrantion of the protw ant monitor mounted! on the boom
of the !AG—LOlall instrumints aboard the three projeot ships were
operated during the fallout period, The YAG=LO occupied a posi<tion
close %0 the estabilishei lina of maximum fallout ant raceived a
large quantity of fallout material (TCA = H 4 3, sprroximately):
peak shssrve! intensity om <he decx, however, was only sbout 9r/hr
(B £ 7). Samples were shbtsinnd by *hr Special Insrmmontal Collecto-
until well “erand reak as*ivity and 4] latoratory stuifes planne?!
for sarly timas (activisy moasurements, physinal ohss-wations, ‘ecaye
ani gamma spectra) were performed; ‘hose data are currently heing re-
duce? and will be rero—tei vhen awailable. It is nlear, however, *‘hv’
. ther +11) auffice Cor a comparat!vely 1ata!le? characterization of the
fallout at this location. The YAG-3? alsc occupied & positicn aa the
establiphed line of maximum fallout, but for reasons no* cleurly unler-
stood, receivei only a rela-ively light fallout (TOA = H £ 124, aprox-
imately); the intensity on the leck 411 not exceed 40 mr/hr (5 £ 26).
The realings of all ins'ruments weru ~orsi{stent, however, and good de-
finition of the fallout at that point wva= ottainel. It was, for exaxrlc,
observed that after the first peak was rsachel, normu) decay 411 not
occur; insteaZ the activity built up to a second peax, then began to
decay, indicating a seconl arrival of rrimary fallsut., Tt wvas later es-
tatlished that the wini structure had ccllapsel juring this re-iad, ant
1t {3 belinved that the data obtaine! 3n this vessel may enable an event-
ual analysis of th- behavicr of fallout unler such ~onlitions. Due to

the collapse of the winis prior to the expected tirs of arriwal of fall-

anrny anL T COPY
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out at the looation occupied by the L3T-611, no sctivity above back-
ground was observed on this vessel. The position was 22cupied well be-

yoni the -robatl- fallout pe-ioi, however, in order to establieil s

pocftdve Timit {n the shangfny sftuatfar o321’ 1 ahove,

BEST AVAILABLE COPY




wn o
x-%%"'f>

Project 2.64 - Pallout location and Delineation by Aerial Survey -

R. Graveson

\BAoN
To su-vey the garsm raiiation from fallout coantaminated ocean
areas using an airrraft horne Astart~r, Tha make afr sbeoorptica
Reaguremants to correlates the aircra”t jata with the intensities
measured at the =~urface of the sea,
INSTRIM NTATION .
Three "™2V-$ ajrcraft were equipped .ii! gamoa radia‘ion le-
tectors to record the icse rate arriving through the thin aircraft
skin ‘rom a wvater surface bslow,
RESULTS 4
Flights were accomplished on D, D L 1, D 4 2 ani D 4 3 days
with one aircraft.

The area north of Bikini Atoll rrom 315° to 45° T to a distance

of abut 175 miles was coverad by the surveys. The contaminai.d area
extended north of 2ikini aprroximately 125 miles between the bearings
340° and 30° T,

The aircraft Program 2 Control Center telemeter aystem 1i3 not
operate,

The radiation le‘ectsr system cperatei and on D £ 1 through D £ 3
the intensity measure’ at the aircraflt was relayed to the Program 2
Plot Center via voice redlo. With this data 1t was possible to cone

struct a plot showing roughly the characteristics of the contaminated

e gEST AVAILASLE OOPY

-id -

wh




- S - 48
-

Project 2,65 -~ Analysis of Fallout ani of Base Surge - M, Morgenthau

CRIICIITES

Ths gonere) nhilectives of project 2.65 participation in P.F‘D\-’I]k‘-
were to: Obtain fallout samples on land ant tc perform radiophysical
and radiiochemical measurements on the samples; prepare dose rate con-
tours of <he atoll area from inTormation gather~d by this projeot,
other projects, and Rad Safe; anl evaluate the role of the base surge
in transport of radioactive material,

DESCRIPTION AVZ YXPFRIWTWTAl TROCEDURYS

: 25
Instrumentation was sirllar to thut used for th

(crTroKTT),

On D-day, D £ 1, anl D £ 2 an serial survey of resiiual radiation
was maie over the atoll Yy helicopter. The measurem-nts were taken by
means “f a probe on a long cable suspeniel below the hovering hell-
coptar,

Base sur,;s Jetectors vere installei on three 3ikini sta‘izns %o
recori the arrival of thr base surze, These lstectors collected infore
mation 5 be used in conjunciion with Project 2.2 gamma versus time
data and I¥C data to evaluate :h~ ~ole of base surge as a carrier of
raliocactivity, Radlocherical analysis will be performel on the IFC
ssmp)ns in an attempt to sstablish whetbar the base surge is d contan-

inating event {niepenisnt of the f2llou:.

<
RESULTS =
Aerial survey 4ata “or th- are <hown i{n Table 2,65-), The

fiel1 readings were correcte! for meter calibration an! readings

AEST AVAILLILE SOPY
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. taken om three sucoessive day: wvere plotted as & function of time
' for seven representative islanis, The fleld gzamma iecay exponents
80 1eterminat are shown belows
Zalsnd Decay Exponent
Aomoen =0,.%
Yurochd L, 9%
Bokobynadaa =1.0
Bokororyusru -2.05
Bikini £,93
T i =72
Chiserete -1.0%

The average exponent for the periol H £ 8 hours to H £ 50 hours
is <0.97.

Typical beta 1ecay an) gamme d0se rate decay curves were premared.
Thase curves cover the jeriod H # 60 to H £ 50 hours. Measurements
vill continue to be made until H £ 1000 hours.

Analysis of intermittent fallout collector data, parti-le sise
4Aata, and radiochemical 4ata is in progress. A significant portion
of this information should be available in time for inclusion in the

preliminary report a* the and of the operation,

BEST AYAILABLE COPY,
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TABLE 2,65-1 -

”

Correctel Average “ose Rates (r/hr)
Island Day Time (hrs) Rn.dinj
r

— {mr/h HAD hr H£12 hr

Rokobragdan 7 pEAAHY 125
241 1528 3170 106 9
242 134 1900 .

Nam 241 1521 4000

(Tx-15.x2 .0 7 L2 1423 2200 129 1N

Yamu (NT) z pUNA 11000
241 1824 3700 11 9
242 1430 2000

Turashd Z 1431 13000
241 1515 Lone 12, 1z
T A2 1434 2370

Romurikiu 2 1427 l1:0m
241 1510 4300 130 1
242 1415 2,70

Aomoan ¥4 1421 1200C
741 151¢ 3700 114 10
T A2 Ay 2%

Plkint 2 1411 1.0

(renter) 241 1458 470 11 09N
242 1405 280

Blkind : 1407 700

(south tip) Z 41 1455 230 7.3 0.€1
Z /2 1403 122

“ochikaral z 1,02 130
241 240 50 1.6 0.13¢
242 1353 °

Alrukirarmu z 1531 250¢
241 1600 rann 50 4.5
242 1502 3.

Pri-ikicu A 1822 110

(vest and) 2 £1 1553 980 34 2.83
242 146 620

BEST AVAILARBLE COP-
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TABIT 2.& O
T 2,651 v
. CORRFCTYC A™RIAL SURVYY RTANINGS (7UNT) (DPCAY PACTOR: -1.0)ont'd
Carrected Average Dose Rates (r/hr)
Island Day Time (hrs) Readmg
(mr /hr HE1nr H4L12 hr
Chigereste 2 1516 37"
141 1548 1600 53 A
242 1451 920
Ourikaen 2 1507 27T
7 41 1542 70 23 2.3
242 144 5
Bokororyuru Z 1502 3100
241 1538 820 29 2.4
242 1w 530 '

BEST AVAILABLE COPY
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Project 2.66 - Parly Clou! Penetratinm - "ol ¥, A, Pinson

To o2llect and evaluatc da‘a relating to radtatinn dose rate ve
time in ridiosctive clouis from thermonuclear wveapons,

To measure and ewaluz'e *the rs’'ix’ fon hazards sssociated with the
residual contamination on airersft whish hawe flowun throuph thermen.
clear clouds at early times alter detnnation,

To messure thr turhulgnce in = t>-=vopsclear elout at earliy tim-s
after detonation,

Padlation dose rate inside the clouj ve time after detona-ion,

The extent and quality of the residusl contamination on the air-

craft after landing.

INSTRIMPNTATIOR OR ~"CHYTQUTS N

Instrugl\q\ution was the same as for “he {~:ROKFTY,  Por

th§~5hot, peretrations we-r nade at H £ 52, 68, anid 78 minutes
A Y

»
at altitudes varying from 33,00C feet to 46,70 feet. These penctraticns

were all "Nip” penetrations in which tne pilot flies into the clo:i,
makes & 180 degree turn an! 7Tliaa out of the cloul, Th~ timr §r tha
ralioactive cloud varied from 2 to 4 minutes.
RTSULTS

The 10se rates in the cloud ani the total {ose re-=ivel on the

mission vere as preiirtel or below, N

The average dose rates in the cloui for thqﬂuoro 37, 32, and

37 r/hr respectively. The total inens reccive! by inhe pilots

3EST AVAILABLE COPY
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1537, and 2125 mr. The 10se recelve! on the returr flights of approxe
. imately 60 minutes Juretisn 4m= 25 *o 33 percent of th- total dose

receive! on the mission. %5 turbulence was experiencat,
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Project 2,71 - Relative ”r'tance of the Various Radiation Souroes
to the Ship Shieliing Problem - H, N, Rinnert
QRJE~:IYTS

To determin: the relative raltation d:3e rates contributed by
contamination of the air envelope, water envslope, ani the ehip's
weather surfacer.

Tc determine the time Jepenient gamms ray comtined abeorption
and scatler'ng coefficients of steel to be used in future calculations
of shielding effectiveness,

To fleld test new 3nl improved lclector systeas.

To sbtain gamma raiiatizn measur.m2nts at warious points oa and
in the 3hip as a funciion of time for th~ fallowing purposes:

Thack point- for future shlelding calrsulatlons,

Deterainatiosn of the ralislogioal situstion at various
locations aboard ship for Projects 2.€3 ani 2,19, tc be usad (er
operational control of the test shircs,

INST UM ATION

YASL0 receive? enough contanination to supply dala to satisfy
all objectives, Only YAG-,O data have been reduced .o date, 7Tne in-
strumentation perfornel au.lizluicto: ily,.

RESULTS

Ralat!
Saurens

"Free fiel!" maasui-er:nts wer. compar-l, Lhesc Tres fiells < u

Raiiatiosn Fields Conirihuted Varisus :

(%]

defined as fullows: Water frec Tleld « 4 pi rallacion Tield ut a water

derth of betuean 20 anl 30 feet: Alr free Tleld = 2 pi railation [leld
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on the ship's deck resulting from ocontaminants in the air surrounding

the shipj and Residual free field - the radiation f{~'! on the ship's
deck reaulting from contar!-ante o= the ship's weaether surfaces,
The Cilative contrimutions by the vsarious sources vers corpared

th ‘r a region whieh wue washe! Y omf in a region which wvas unvashed,
TL war note! thit on the deck of a wasiiiowr proteet 1 ship trc air con-
tributlion vas W mercent 7 P 200l Tsan wrts and A Arrcaent of she
4otyu) Tnme at the tive of maximum falliout, an? 29 percemt of the total
dcre AL the tive thet the f.177ut cter n!, The water contribution was
wvirtuslly dnodznificant, ' Ioc Cocemilito ] was 470 mr up to the time

that the TAT<LN Teft the area,

Interaciion of Cnwmg 2addation vith: Stcel

Gummo ©1-)1s fneile steel cylinlere >F waricus hicenecs s Jcre
cormpered ag a function of cylinder thickness ani time. leas. squere
gt~2i-ht ldnes were drawvm for the plots on semil~<z paper, Tle slores
of thena 1in.s “etermine combinel atsoryticn 2ni —.T‘i;l\e‘:\a“:a:‘ering
coeffi~fents (/I). The 1~1122'1oms are that *RF {2uni) iata
were significa-tly fferenrt from th Tustle 13?.:£'. Instrum-ata feorn

er~crz canr~t werount for a1l H7 thia ¥Toreacs, leating 20z to suszect

S1Y
- A))
trat %o~ later 'imes th!“am TerZy spocirum o conlaited s _\\
> Ay
greater percentage 20 high ~ne=glaa then ;";s the cas> at Cas:l
taton, o1 SR,
S

(Romeo)
P
CORICINSTIONS LT
Por sur®a~~ detonationz 27 the —t.y',v, *ae relative issage
eonsributisn from tie contiminntcl wn'o- arraarcl s be in3ignifizant,
The losage contrituted by tho coniarinat- 1 alr surssunidng a <ashiown

protected ship accounted for mc2t ~f <5 4agape vhich woull ' recelved

BEST AYAILABLE COPY .
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by an exposed person Auring fallout.
The interaction of th- gamm raiistion with steel iniicate! that
3 1)
the 3 energy s;ecirum jal 4 Jreeler percentaga of high

energies at later times than was true for th- Zgstle shots,

ian]
o
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Project 2.8 - Shipbose.d Countermeasures Methods Studies - P, H. Heiskell

To determine the relstive effectiveness of various rroposed shi:
end personnel orotection ond reclamstion methods.
RESCRIPTICN AND EXPRIMPNTAL PEOCTTURE

These studies consisted of 8 rrobleme to be carried out on the
YAG-39 and YAG-40 &nd at the Rad Sufe center om Parry. These & ctro-
blems involved the study of the effectiveness of various shipboard
orotective methodr, drcontazinstion methods, hazerd essescment methods,
personnel rrotectlion end decontaminstion wethode, and basic contamin-
ebility-deconteminabllity,
RFSULIS AND CONCLUSIONS

The exverimental hot water sensitive neint (FRC) used in these
tests was not sstisfectory from s Jurability and veatherability stand-
point, however it wns successful fror the standroinmt of removatility
anc decontrminability, Femovel rates varled from 10 s-usre feet per
minute using & 125 g~k hot 1i-uid jet unit to ar.zoximately ™0 s_uare
feet :or minute ueing o 6000 grk unit. Prior firehosing removes 87

percent of the conteminent end the stirio-im¢ cf the FRPC removed aprrox-

imstely 85 cercent of thie reeldusl, for en ovcrall removel of 98 rercent.

Strir-~ing of ithe FRPC without firehosing removed 95 rercent of the
contaminant,

The decontumin: tion effectivenees of the mechanicel brush wes found
to be inferior to manual brushins. The manucl ecrubting demsndod in this
test vas vary virorouc and efter » matter of minu‘es the men tired.

Contaminsted small diameiler <ire ror~es contritute very lit'tle to
.;’ '

YAL
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the radistion field wben extended, but in the ocolled position they mey

contribute oonsidersbly.
A snythetic resin sesler applied to a canves materisl vas found to
greetly increase the decontaminability of canvas,

It was {ound thst firenose ~resents no serious radistion nazard

bigher by a factor of 10 than those taken along the lengih of the hose,
Wood saxples in both wseshdown snd non-washdown areas rcoeived con-
siderabtls contamination, Soume saz;ies in the non-washdown ares were
reading as high a8 1200 mr/hr on D + 2, The samples are now beins nro=
cessed by -aring and slicing to determine Jerth of »enetration and con-
tarzinant distributica,
Adiitionel test surfaces were contaminated on YAG-39 and the

decontaminstion studies are nov in procees.
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Project 2.9 - Standard Recovery Proocedure for Tectical Decontamination

of ire - F, &, Vine

QOJECTIVES

To rroof test a shir decontamination procedure consisting of
firehosing, handscrubbing vith detergent, ».id & second firehoeing, in
that order,

To perforz ar operastional decontamination of the YAG-39, TAG-LD,
and LST 611, as required, to nermit participstion of these shirs in
other scheduled shots. EEST Ba7are oo .
PG  (\P T COPY

EUEGAAS

On t.bo—Shot (ZUNI) the YACs and LST were positioned in
the rredicted fallout area as test :latforme for Project 2.€.3. Upon
oomrletion of their mirsions the shi;s returned to Eniwetok,

Operational decontamination of the YAG-L0 was begun oo [ + 3 end
completed on D + 5,

In the forverd (non-vashdown) section, sll surfaces excert the
face of the superstructure snd the exrerimental sreae reserved fcr
Project 2.7, were decontaminated by the firehosing, handecrutbing, fire-
hosing procedure, The high pressure, hot li_uid jet was used on the
.flco of the sujcrstructure snd for » final cleanup of the exTerimentsl
sress. The remainder of the superstruc‘ure snd the afier deck hcuse
were decontaminsted by meane of firehosing and handscrutbing. The hot

licuid jet was used on sll cther stern secticn surfaces.

EXSULTS D

On the YAG-40 .rur‘

ares forvard of the superstructure wes 477 mr/hr st the beginning of

tho initisl level in the nop-waaikdown

-~ 55 -
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decontamination. The above-deseribed procedures reduoed this to 20
nr/Er, an effectivensss of 92 percent when corrected for decay. In
the weshdown srea, vhich included the superstructure, the initial level
vas 115 mr/hr, Pollowiny decontemination the level wvas 13 ar/hr, an
effectivensss of 78 vercent ul.en corrected for deccy., This is in agree-
ment with results obtsined in operation CASTLE “hich showed decressed
dr contamination effectiveness following washdownm.

The working ctarty of 45 men wvas divided into 5 & 6 san teazs and
exrended s total of arproximetely 15 vorking hou;-s in the decontaminstinn
of the two shirs,

cL

It in foasitle to decontaminate a shi- Ly mcens of the -rocedures
described herein,

The of fectivenesses re-orted are ;robebly hisher than would be

obtained in the removel of » more tenaclou:s contsainant,

ZAEST AVLILABLE COPY
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Profect 2,10 - Verification of Washdown "ffectiveness as a Shipboard
Radiological Countermessure - M. M. Biggers
SBITIVES
Operation *~ YAG's ni LST to te atationcd 4r fallout area,
Ral Safe support for WROL p;rojocts.
wustiown ~waluation,

QUSCHTOTI P AT, TYCTTTVTNR Y Ry enymng

4 A . s

This projact 1ocuments the -~vocelurcs involved with the leploy-
ment in! turn-abou! - erutions of tie YAT's an! LST. I aleo reports
on the offectiveness 07 the wmshi>m sysiems,

R"SUI"S

Shir Cperations

The prole~t shins, YAG-32, !AG-«L"‘,“s‘j’! 13T£11, success™lly
¢o~rl-otel thelr misazion for th- nhot. The ships operated in
areas ¥ and N¥W 5% Bikiql at rx\-lbs ¢ about L7, M, sl 17 miles
respe~tively for the YAGLD, YAG-33, ani LST-£1),

The YAG-L" er:‘.'cruntnr-:;' fallaut vt P £ 3 houry 2n Yesk 4r *%a none
wvastiswm arca. The raltitiarn 7irfd? on leck in LN arn-washinm aree
poaked at abx® 9 r/hr at # 4 7 hurc, The chYc uas clssed ani the
washdown was in operation ®or s reris? of abaut 17 hcure, ™ the 10ter
part 5% tha ship vhere thr washiown wvat actiwvat !, th i5se¢ rates wvere

- 15 to 25¢ of those forwarl, All oreratisnsl equimm~nt functioned satis-
factorily,

YAG=39 intercopted 1irht fallout at about ¥ £ 1C hours 2n D-Aay.
dctivity slowly increassl to 35 m=/hr at about H £ 18 hours and held

fairly constant .t that level until absut H £ 29 hours, The washdown
[ Fonk 3ol NEAT B T XA
ﬂtal J‘?’Q o o 5 s MOPY
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vas secursd at 4 £ 30 hours ani the ship openad at H £ 33 hours.

The 1.3T-£11 encounterad fal’out only on D £ 1 vhen at about

0700 (K £ 27) a level of about 0.” mr/hr was sbtalned. Hovever, the
raitation level on the dack was about 1C mr/hr in -he pudiles re-
maining aTter th washiown was sccur~i, This activity praodadly came
from contamina‘sad seu waler belng pur> ! throuch the wvashinT system
wnen the ship ‘ruve-aei the fallout araeq,

washi-wn "waluation

Raiiatisn inteqalty levels adhourl YAG.L™ appear 3 %o be satisfactory
for the: purpcte of ¢ luating the wus*ic.n sysiem and have been glven
preceionze over those of ““~ YAG-3", T will be some ‘ime before the
YAC-?9 1ata are availadle,

Tie recoris “rom Lwo continuoud gamm intensity recorier stations
forwari {n % unwushed a-e3 have becn relice an! compure? it sire
1lsr staticns unir- the wvashinm, Surve: 31n! %{la pack iata arc nst
availahle at t'.in timd f2r somparison purprses. The gaxms sta*ions
fnticite that at th- tims the pog-i-wm L.~ secur-’ ‘& -nrasct @ Tect{ve-
ness wis abtrut 35F "o lige rates vt 320 i 40t,) lore ~vmmlatel w,
to that 4=,

Tisual frapestiss - % the YASSL™ upon b= moturn U2 Trilstok for
Je~ontami-ati-n showed th forwar! 2118 -F ti. sk il let. U, cive-ed
by ;hr fallov. material, a1l ¢4~ 1.ake ta%i~- 9 3 corul-uiite s'een
that obhasur-1 thelr uru:® Aavy -y f 1irl AR arcy ot M1e azsunt of
fallou: muterisl was shservml <o have 2ol ectel un:er the vashed area

aft, Tt arper=nl tc songict ¢ eal~turm u= '27es abmut 177 micr o

avorage 1imrcar 2 L% ansuph meose fo e effacttuely WYy Yy gugh
° BEST AVAILABLE COPY -
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obstructions as deck butt joints and the 1ishei ieck areas. The
particles appeared to have combine? urcn csontact with the salt water,
an! upon being hell up tenlel t» become comontel! to tae leck and deck
appurtenances, Tris was the “ira* opportunity 4o observe the washiown
against this type of contaminant,

The wvashlown effectiveress ¢ 82 an! 8% narcent covv;mr-q favorakly
wvith the results obtained iuring “peraticn TASTIF, Thrae welues will
be aijuste] when correstions are available f5- 1eiuct&ng the ‘a3e cone

tributions made by the ai- envelspa during the transit time,
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Project 4.1 - Plomedical ¥ffects - Flash Dlindness and Chorioretinal

Purns - Col R, 5, Pixott

g~ IS
Te gal:n 1nfsrmaticn cepapiing the “chavior of 11! reflexes unider
s Def™ Tupinailon: o7 ke “in Lo W z furth v
Eigh d1%uminattcn: cro’ucel Yo atomts levieer; to rihier evaluate
Bllok - Floveer wm o srstigtder wecterder gocinet cheriseetdnal Woens,

2 rals infampuvd n oo oehuter an’ T{lier mechanisme Tor eye pro-

fres erarloreting) btu-- - ~309-3 by atomic v oypons of warious

TNGTTIVTN .-—I.'"?

The exLerimostil arcoagemsnt fas 0h

e resJect rey Lo T the exposure
20 1m34w3) - es 49 the weapar lettnaticn gt ddetiazos which produceld

retfc Y Tentonr A cdsilar 4 ot mert o lupiny TETCTCCTTYOIT,

AsPhi{t s (v monboye veve th o o-'male 0f chofecg Ak fgewar bacavse of
ro1ly availatiliey a- 0 Timtt o~ {1y f U 27y 'he latta= becauss

9f <lcer posambliacs ts the B o, TXTOOITY relid vera conetructed

te remlep =acply completo protestion Af the qataql Ooom Mol body efTects,

L DILES SL S L L S Tieint evpownive gmrs 14-40

1T

“orarhieg, The mong oye Mt Yath oaycs axruse?, helng used

torarmintig the rr-ts~tian :ffcred Yy ' Pling r-flex.
Stapparc? ~tuttesr 9F twe fyooc wet ueal, Tho afwplc elcsure
shatlers yevre s a4 at tire ~er~ Al A1+ -,1 4t marying interml:- after,
up te 1 zesoni, The rlospizor. r—sl-=3i drgttlers yere clise’ st time

2ers, cpenal at a o o~ {70 Um0 el L vnan Pes gyt Timatlong,

ther ~Yazed,

. Prototyp 3 of elontramy,yn -1 2t teg of u> types ar  telng

8£ST AVAILABLE COPY
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field tested as & part of this program. These shu‘ters are decignad

to prevent or mininize flash bBlin'n-a~, afte--imar=e, or reti=na) bums,
Results obtaine! On animils ~xXpose1 denini ihese shu .rrs will Le cume
paret vith thoa~ obtainad by other shutters ni filter mechanisas,

None of the animels exporsed hal erne He’d apan by artificial
moans, “his inircduced thr po:sibﬂi".y thit the eye mirht be closed
at time zero, An alarm bell wms 8¢t up ‘2 wa<ron animale, Camarae
focuse! on *»o animals wer~ usei i, let. mming nhutter epeed and o
ascertain vhether eyes were open furing the 'ime of exyposure,
RESULTS

An exanmination of tho exposed yes ~7 the animals rev-elsi a
ainimal crorioretinal burn in a sinrle ridhit., This ribtbit was un-
prote~tel, rraept by “ls mm blirk reflev, & visun® check of the
equipment 1t the time of re-entry iniicated ¢hi* 4t ha? funstione! rro-
perly. Accurate determinaticn ~f *he ac'us) r~erformancn of t-2 shu'ters
and of blink reflex time awiits 1nal s«ls of hich speei motion cictures,

2 31 rabbits 1nd 3 monkeys exposed, 7 rarbite and! T monxeys were
4ead 3¢ ra-entry ‘ime,
CONZIVSIONS

The presence of a ain;le ~ho-forecin’ Yatury succrats that the
total thermel energy ielivere? at the sxposure =ite wae proha*lr some-
whit 133 *han had been caleulated, ar? was quite certalnly dclivered
at a much slower rate., The normu) blink r~flex ¢i-« 17 letermined in
the lahoratory is ve-y nearly ~oianident .tth tue be-inninp of the
second pulse after detonation, The rresence 3£ a sinfle Yesion at-
tributadla to the flash dose n~t furnish squficient 1sti to make any

evaluation of shutters and F{1°era, Tes~? on *hase adnclusicns,

Y ALABLE CORlE
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wodification of experimental 4ssign is planned for particivation in
later M7 veapon tests. The site vill be nearer to grouni sero, giving
a nirner toiu? tharml yieii, 7nis shoult rive vaiuadle information,
particularly viih referance t5 the ave pwstestisn afforded by the
blink reflex wv-en animals or pe~cons are~ expesed to the flash »f this

weanon in the ranfe of several ma~paton yielid.
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. Project 5.1 - In-Flight Particinatian ~f & Ri7 - £ W Tichednzer

EITCTIVE

The otjective of this nroject was to meussure the blast, gust
and thermal =ffacts of a nuclear detonation »n an in-flight B-,7
aircraft so that the data recoried ~oul4 be usci tc verify ani/or
ecorrect the ~riterla snil mothods used irn Lhe Bo(7 Wnapon Delivery
Hanibook., 1In additinn, the rrofe~t will r=-vile basic research data
for the design crltﬁfia of future TSA? airzruft,

NSTE -

With the installation of nev elevators, 371 data chanqels wers
available on this shct to record bending, sheer an! t.rslon in the
wing ani horisomtal stabilirer, thermal inputs to the air~re”t, ther-
mally iniucei strailn, temperature measurements, ani overpressur~s,
Prior to shot participation 9¢ vpercent of these ~hannels were opera‘ing
satisfactorily.

AI”CRAPT POSTTION I% Sk

The B=i7 was flying at an absolute altitude of 31,000 feet, a sneed
of mach .75 ant on & heaiing of 250°T at both T ani shock arrivel. At
T ; the horisontal range beyoni grouni gerc was 31,570 feet, at «hsek

°
arrival it vas approximately 37,200 feet.

RESULTS

Thermal: A (50°F temperature rise was measured in the 220" 2,97
aluminum 1~ft alleron test ranels which wer~ paintad with a .R0 absoro-
tivity paint, This temperaturs riase causci minor tuckling in the

panels, The elevetor temperaturs rise was 3789%F in .029 tnen D4ST

o
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alumisum vhieh wves also painted with an .80 abeorptivity peint. o
noticesble buckling resulted in the elevator,

Overpressures Peak oversrossure measured was ,i0 pei st H + 66,8
ssconds.
RISCUSSION Yy,

The inputs received by the B-i7 in ear to aheck with

L4
the sxpected ipputs. Thus the results will be useful in "ni1filling the

objretive of the project ss well a9 ajding in verification of positioning
‘ch“.o
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‘ Project 5.2 - In-Flight Participation of a B=52 - It P, L, Williame

QR TCTIVE

The otjective cf this test was tc delermine the delivery
capability »f the B-52 aircraft,
NSTOUMER A~

Instrumontation ~f the B=52 consisted of 31¢ oescillograph channels
which recom™ed measuremrnis “rom strain-gage 'ril, es, accelcrometers,
thermorouples,; nressure traniucers, calorime-ers, roll ani pitch gyros,
raiiomcters, ani control position transiucers. In adiition, 16 cumeras
recorded -hotowrecorier instruments, ving deflection, cloud coverage,
an? firetall ripe an! pgrowth,
AISCRAFT DPOSITION Jw STA-Y

The fcllowing chart shows the airplane's position st Time Zero

anl shoek arriwvals

*Slant
Altitule Offset True Healing Distance Velocity {(fps)
{Abeolute)  (ft) (degrees) (£t)  TAS Grount
Toniitions at 32,M00 5,70 %3 39,6¢ 330 790
Time Zero
Ton'itions at 32,~00 5,"™ 248 69,90" 83s 795

Gust Arriwal

®Slant 1ist:nae from At-~ruift to Grouni Zero

ST OB BEST AV a0 i
Therml energy:
Maximm temperatures 167°F a1 °, 5, 114
Gust: Wing ﬁnit 33%

Horigontal Tatl 50% Q

“werpressurcy Average —

- 65 =
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Inat.r\nanuup{;\hnu.rcu Thirteen oscillograph channels fatled

. during th«~n;1lsion. A1) cameras sni photo-rszordor channels
5

remaine) opsrative, Approximately 9€.2 rercent of the total instru-

mentation wvas oprrative 1urin§F‘\)
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' Project 5.3 - InPlight ﬂrtici:ntion of a B-£6R - R. W. Bachman *
QyrT IV

The primary otjective 57 *hias test wvas to measure the thermal

ef?arts of a large yield nuclear airburst on a B=66B aireraft 1:-f11:ht,
INSTRUMCIATI N 1‘\\:‘\\
Iinsirumentation of the B-66 for themnot {2unt) econ-
sistel of 67 thermocouples ani 73 strain gases at 7 stations »n the
left wing, 9 thermocouples ani 1T strein gages at 2 stations on the '
right wing, 34 th‘;mocouplas an? 18 strain gages at 7 stations on the
left stibilizer, anl 9 thermocouples ani 12 strain gages at 3 stationsa
on the ~1zht stabilizer, plus €3 channels of correlating information,
AIRCRAPT POSITION IN STACE
Using the K-5 Ralar System the B-H6 wns positioned at an altitude
of 19,0 feet, a heaiing of 070 dlegrees ani a horirontal =lant range
of 27,70 fert at time zero, At -ime of shock arrival the horizontal
ranrs was 99,6 feet with the a/c on the same heading ani the same
altitule as defore,
BESULTS
Therma . \\\\
Total thermal energy measurel was Maximus temperature
rise was 37 degrees F measure? on the N,16 white elewator panel, and 51
dogrees F measured on the nose raiome.
Gust
Maximm gust loaiing at time of shock arriwml was 1,47 g's. At .

gross weipht and altituds usel, this is spproximately 30 percent al-

. lowable 'imit for the Befb using a dynariz magnification factor of 1,47.
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Overrosmirs

o0
Pesk overpressure measurel naﬁ
Y

Operability

Of 29% total 4ata =-~coriiag shannels, 97 per~ont were opersahle.
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Projact 5.4 = In=Tlight Tariicipmiion 7 a 5378 « Ll Haruli P, We

0By~ IyE

The otjectiv: 27 iLis -rofect i ‘0 meami-e th~ effects of &
nuclear detonation on an in-flipht B~57 alrcraft. Recorded lata will
be usod to verify or correst the B-57 Weapsns Delivery Handbook, In
adiition, the pro'ect will pro-iie basic research data for lesign
crit.eria of future USAP aircra’t.
NJTR .

Qut of 220 channels being rrcoriei, 3 4data channels were lost for
various reasons, They have bern remmired, or replacel by spares,

Instrumentation consiste! »f strain gages, thermocouples, oalorie-
meters, raiiometers, pressure gages. ant wvarisus other tranducers., Tt
wvas tlannet to position the B-57 in a pocitiom corresponiing to approx-
imately 9" - 35 percent 1im!t 2oal on ke criticel membrr of tne
airera”t,
A Loy ~F

The JB=57B was flying at an ahsolute altitude of 17,35C feet,
nealtng 975° in a tatleon position at H 4 C. Horizontal range to ground
zero at H 4 0 was 34,700 fee! (aircraft traveling at 2.0 ft/ser). Ad--
craft position at time >f shcek arrival (H £ 79 seedrnis: has nrt been
received from Tayiist., He:rilng and altitule same at K £ O,
RISVIIS )

Thermal: Total tharmal enerpy =easure! wvas A
36,7 temperaturr rise 10 percert ~f allowable lui:) wvas measurni on

L LULE COPY

the aileron ta% s

Yominw 4 P

11 g



o

Gust and overpressure 1atas was rnst recorded due to premature
shutting down of the recoriing instrumrntation, Preliminary estimate

of gust is {5 to 50 pc":.nt of allowable limit., "verpreasure is

astimatod at_ o
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M A G R

Capt R, F, Mitche

—

1

e
The objective »f this project is - tetcrmine the response of
the F-8L7 weipon systam when exposad during flight to the effects
of a nuclear detonation,
DISTRUMETATION
The instrumentation consistel of s'rain gage —ril,es locsted at
Station 90 ani 15C on the left ani rij=: .ing; Stition 365 on the
fuselage; Flight Station 12 ani 35.5 an the l=ft ani right stabilirer
snd Ww. L. 2" ant 54 on the Tin, The foram ntiovne! strain gace briiges
yielie! benliing moment informe-ion, Structur: responses weve relatei
to energy ‘rputs with overpresvur: transiucers losate1 ~= a nise boom
and in the sjdes of the tuselazr.

ATRCRAFT POSTTION IN SPANYT

v

Tha rlanned rostsi~n of Bariey wur -~ an inboun!l -ea:ing 2F lj’JQT
vith an Sf0ser 9% £3,07 fest 107th an! rast ~7 cround 3oro,  The alir-
eraft was to br lir-~t 'y gida-on to the ehsck wave 1+ F £ 51 .5 genonds.
Aetual position on shet day was three minu“es late at time »er> or
spproximately 144,700 feet short of the time zero positisn., Shoeck ar-
riva) occur-et at H £ 135 se~snis 1nstea? of B L 51,5 eeesads, the
calculated wvalue for the on time pasitism., "he miss-posi{*ioning of

the alreraft oc-urr~ri as 2 rrsu’t. - an sr-s5r moie by the Rayiist Con-

troler,

BEST AV.AILAZLE COPY
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Project TU7 - Toormel Tlux an? Ybeds Megwu-omo-te from Alreraft -

“art R, I, Dwaceor

QRITTIVES

The oshle~tive of Project ©.7 marti~dmmtinon an thiz 3k:s yas to
o™ aln *varmal flux ardl albeio 4% mation ~% 8 nuclear detonation
with airborna calorimetars, r.liom-ters, ani sixtearn millime‘er mntion
pi-ture cumerac,
DS NT AT TN

In~t-um-ntstion within ths purview of Project 5.7 whisk was in-
stalled in the Bay? 1n2lude? nineter~n "L ~3larimetors 1n? o "MIOL
rajismneters for measuring ¢k 'irect ani surfaco -ofleste?! *'emal
raifation, Six salorimeters vere utilizel to meszsura tlerml raifation
which was back-scatiere! towa=! *‘Ye cickpit., Severn GSAT N.j cameras
were utilizod to ~htain photogra-hic coverage c® <he fireball, ke
sarth's surface, an! »f clovi~ beneat: “he sirera®™, ani also -7 any
reflecting ~urfice cuch as &8 ~1ml whi=® cculd contribute to t*r back-
s~a1tterel rallation.

Projest £.7 instrumentati-n on th~ B=%2 incluie! the “aeic 21 in-
struncnts for thermal radistion messuremrnts, bu* on'y an aiiitional tuo

instrumcnts wvere utilire?! for back-sca'‘'er measurement-~, Ti-n% CSAP

cameras were installed 7or ph:to-raghlsc coverapge,

Project 5,7 instrumeniation on *hs RaT7 ~cnsi-te: f the basic
twenty one instrum-nts and six came-sa,

Project 5,7 ins*rumentition An *he Nubb conefrte!l A7
twently one i{nitrum-nts ant tucten samon

Neither tactisal rombe- {B-"F, i) :m> Insirumento? for measuring

BEST AV AILABLE cOoPY
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A total ~% 35 tamer.- were Irrit.d By Peolect 5.7 om thix ewent.

Thisy three 3 ‘o Leme i-Rrmae in for at-~ra®t. Cf these, only

See T arc fUlm Meaguagh. ALYl ctharz soorat: ! st lefantarily, OF
the Tem t1meTAs JpeTat oA the TOW Lhoto Limer at Tldiescle, mae

sape~ mIfuniilioae’ appacsently oo ot~ ttermal damage, an! the film

A - R R S B S TR CEE I PR CREA AT oL L0 RE LAY B

~# +he farelape? Fllm c.a q0t g et Paer srmrlete’,
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ProJect 5.8 = In-"1ight Participation ~f an A3l-l Alircralt -

LCDR P, S. Harward

The otjective 27 this test wan~ tc investi;ato the A3lal airora®,
capability for the delivery ~% the “irh ylel! nuclaar waapone by the
Baasurement ind correlation 3% the in-flight effects of a nuclear le-
tonation,

DigRv oIy

Instrumentation of the A3D-) aireraft snnxizte? of 3¢ cselllopraph
recor'ing channels, one phote recorier, four S8AT cameras, and three
dosime‘ers, The {ata rrecondsl lacluied tem: riture ~ise, thermal input,
rate of theral input, overpressu-¢, guszt loailng, airera®s responss,
engine resporite, anl gamm radiaion,

AJZTRAFT POSTTION IN SPACY

The A3D=1 aireraft wvias Tlying 2° an abaclute 2ltitu’s> of 28,170

fort, haaling OT1T 1n & talleon posttion st Hewsur. Slamt range to
grounl sero at U-hour was 42,700 feet (airersft travell-g at 322 ft'se~).
Alrcraft position at time of shock arriwel (K & 21.€ socsnig) wvas 100
feet slant rangr 5n & heaiing of % at 27, 7 fest absclute altitu’s,
RESTLTS

Thermal

Temprrature *ime on eritical aireraft st-urture war €7°r.

Gugy

Total rust load at time of ook arrival was C.37 g's at center of

gravity (45.5 percant allowsble lsui fastor).
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Qyarpredmire . Y
Peak overpressu-e measured as‘n H £ 81.6 seccnls,
- v

A
lass than ™.M) rcent~ ns 0 ratlatien wan seceive!l in the

ecockpit of thr A3D=] alrcraft,
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Project 6,1 = Accurate loocation of Flectromagnetic Pulse Source -

Dr, Y. A. Levis

BT

To utilize the elcntromgneiic signal originating from nuclear
woapca letonations t5 determins grovnl ger:z of fetonatinn, Secondarily
to obtain *hie yie)- 1ati that 1s availa*l. in the *omb -ulse.
PROC™DOR"

locatlion 2% groun?! zero is made 'y uze 3f an inwerse loran princijle.
The exae~t tiva the Som® pulse s receivei 1* wariocu- stitions is recorded.
The exsct time Y4feren-e i{n rezeirt of the ol ~tromugnrtic pulze be-
tweesn tic ~fatione W11 “e use! to determire a hyperbolic curve vhich
run- theee 'k preund zora, The point of intersection of two or more curves
detormines g'round zern.

There are two systemsg, e Of the systems i° im>wn as the long
base line gystem an? the othe-, <hr~ shsrt base line system., Yach systes
ha: ¢wo scts 2% stations, The long bas~ line has one set of stations
lcecated in the Havattan Telands (Mivey, Tal=;ra an? “uul) with synchro-
nizins anten=-a =toti-- at Uallku, Maud, 'n! the other ert of gtations in
the Stat=s {Harlingen, Texarj Blytheville, A-kansas; %inroas, Micuigan,
and Rome, Vew York) with synchronizing antenna station at Cape Tear,
North Carolina, The shert hase lines huve one set of stations located in
the Yawaiian area (Xona, Haweli; Papa, Hawali; and Red Hill, Msul) the
otlier set in "aliorafa (Pi‘tabu-p, Woo2lani, ! Maryville),

Rpw g I!‘ ":-‘ £
. BEST AVAILL ZLE COPY
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Hawail, ¥Xona net all stations rec~ived ind recorled electromagnetic

pulse emanating “rom hunb detonation. -
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Call’orpis

Woodland net &]1) gtations re~~ivnl and r co~ded eleciromagnetic
pulse smanating from bomt detonation,

mge

Hawaii, 1ataina net all stati-n3 res $v-' an? roeoricd eleciro-
magnetic mulsec emana*ing “ror hom™ drtonstion,

Statesile. Parlingen ATR Tryne al)] etqtlar- mncfond nal coane)
elactiromagmetis mulse smanating “rom homh let-nation,

rfrifrise AFP Ney Yo~k reenive! ani recorisl eleciramumrtis pulse
eraniting frm et 2o0%innt!-n,
CONNT SN

N2 conelunion ~an % =a2le un®il "urthe- (2%ormtinm te rocoived

from 1sta retuctizn an?d dnterpret.ition,

BEST AVAILABLE COPY




(7T

N
Proje~t €,3 - FPfects of Atomiz Txpleosisn on the Ioncsphere -

M, A, Hawn

gy IvE

The objestiva of Frojest A.3 1t %o abtain lats on the eoffasls
of hizh yleldi nuclear explosions on th- Innosphare, Principally, %o
invastigate the area of at~sry.inn, probibly lue to the hish al+icuis
~aliog-tive partlzles, an! 45 8tuly he e”%e~t .7 orientatinn ralative

Lo the marth'cmazactic 74~7" on PO “aysr effnoir,

NSTRIMTTATI™

Two Ionosohere rocoriers, type =2, operating sn pulse tri-s-
nission, installe?! in 6 ton traller van~, one looat~! 4% Rongerik Atold
and ome located a2t Kuaiie in the “arsline Ielande,

Ona Ionosphers reccrler, tyre 73, 2perating on rulse transmicsion,
installed in a Ca97 plane Masal at niyetok leland,

Jrtailei Tescription

lonosphers vecorda- site (onrerik Atell)

sitr (Musg.'e)

a. AY/CP7, type Ce2 Iosnowhure rosorier with a power cutput of
1C KW peak pulse alternately tranamitiing sn! receiving autommtically
nver the ranpe of frequon~irr “rom 1 to 25 megacyclass. This equimment
menures ard pocorls at vortica) in-~flamce the virtual heipht ind
eritical frequencie= of lonizel rei-na =T the uppar atmosphere.

b. A 600 ohm muliiple wire antennas designe! an! rrected, so that

that the Hirectisn of maximum intensity of rFillation wil' be at the

BEsT ﬁ\"ﬁ :‘\-»r-\wu—h} V:;OPY (_
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desired vertical angle over all of the cperating frequency rangs fros
1 to 27 regacycles. The transmitting and receiving artennas and the
ground plane were ir mutual perpendicular planes with the plane of the
trangritting entenns orientad 53¢ to the east of mapnetic north,

he ™ ite (C-<17 a [

a, Same as for Rongerik ani Kusale, excert that s C~? Jorosphere
recorder was use?. This recorier is the saxe as *he C-?, except for a
Tow moiifications end ismprovementa,

b, The trarswmitting artenna in the C~97 vas a single wvire 4elta
fastere?) to the laters) extremities of the tail assemdly.

OPZRATIONAL

Ground gtations at Rongeri¥ and Kusale, using 15 seconi sweep
operate! or pormal 2/ 5our schetule: 5 sweeps per hour until B-15
xirytes; thence contiruous until H £ 8 hours; thence rcutine,

Airvorne Station (-%7: Foutine operation vntil A=l minutes;
thence continuous usirg a ?C secor? swecp tire until approximately
H £ 5 hours,

PESTLTS

Jonosphere stations at Yusale, Rongerik an! ‘he C-O7 airborne

statior. operstet luccosafullyiéurirr this test,

Kusaie: The ef“ects obsery for this test were about the saxe

as_ those observe' Aurirr (CHY2OrESY ) except that the arrival
time of the disturbance ir the ¥ regior was arproxizately 5 mirutes
earlier at B £ 27 minutes,

Rongeriks The ef "ec’'s were approxinately the sare as To-

(CH oOKE: ). »

BEST AVAILASLE copy
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C~97 airborne station: Recorie! data vwill pot be available for
. evalustion until the plare returns fror Hickam AFB,

Ths Ioncsphere was in a elightly Aisturbed sordition (due to

abnormal contitions already existing) prior to shot tiwe,

BEST AVAILABLE COPY
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Project €.. - De'armination of Characteristics of Airdborne Plush
Mounted Antennas ani Photo Tubes “or Yiel+ Determination

at Ex‘endei Grouni-to-Alr Ranges - Allan J. Waters

Twr- T
7o {etermine the offcrliviencss < flush mointel airborme antonnas
ani pnototuhes At warious growunti-to-iir ranges in {etecting character-
irtic lov frequenty eleciromapmeti~ raiiation and visihle raif{a*ion,
rcapesiival -,
To iete~mine th~ tamnors) ani amnlitule sharacterimtics of the
low frequiency »loct~omametic rallation 2t marisun srount-to-alr ranges.
To letormin. the temnstil and (ntenality charcetartfatine of visible
raliaticn at wvarious grouni-to-air ringes,
=5 1etermine "he effe~t: of ambicn® zon'itions uron ths satisfactory

meieurem~nt 0° the parume‘ers e ifial 4n the "irat {wo {ter- «hove,

INSTRIMTNTATION.

2 fiducial ante-as 2 s2°ns ~ymeTia3
1 vhip antenna 1l sequanze canmera
1 synashronirer 1 recorder

2 photohmais

2 Dumont Scopes (1 a {ual »eam, 1 a 3ir~lc team)

Airemaft 1istince was ap~roximstsaly 932 miles from srouni zero,
Fquipment was functioning properly ani was keyel at the prepor §n-
te-vil before zero minute, This would Yead one to belleve that de-

sirad data was obtaired. As Aata i instaatancous, revults cannst

BEST AVAILAZLE COPY sl
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be confirmed until develn-mrnt of photogruiphy.
CONZIDSIONS

Depe-le 91 reeulte of cho‘orra~hiy.

BEST AVAILABLE COPY
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Project 6.5 - Analysis of Flectrcmagnstic Pulse Produced by & Nuclesr
Bxplosion -~ Charles J. Ong

RJECTIVE

The objective of Project 6.5 is to obtain waveforms of the electro-
magnetic rediation for all the detonstions during Operstica REDWING,
Thie data is to be used in connection with s continuing study relating
the vave form paramsters to the height and yield of the detonation,
ABSTRUMENIATION

Two identiocal stations are used to record dats, one at Enivetok
and one at Kwsjalein,

The instrumentation consists of & wvide-bend receiver vith separate
outruts oonnected to sach of the three oscilloscones. Mounted on esch
oscillosoops 18 a Polariod lend Camers for recording the transient
display.

EESUIS

statien A Enlvetok
The predicted field strength for the

as 16,0 volts per
meter. The msamured field strength for the 8 14.4 voits per
meter. The genersl wvavefors for the 1,0 /- sea/om svesp was poor but the
waveforns recorded for the other tve soopes were good.

Station B: Kvaialein
No record data due to the loss of timing with WWVH,

CORCLUSIONS
All data has deen forwarded to Fvans Signal Laboratory for final

BEST AVAILABLE COPY
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. Profect 8.1 - Basf. Therm) "uifition Musurennts - W, B, Plum

RBITTIIV

The objective of this proj-~t was Lo measure the t{me historv ~¢

irruifanze, thormal raifant anercy, and the spectral d{striditio »*

raliant arc-ry “rom ‘hree stations With a tims resslution nf D7 ~~ec; ani

the {rradiance ant anertral {intridution n® {rrattance fron two s*aions

vith 2 Lime =eanTatior A7 5N ~laromasanig, Trwm thasa lata §° wi'' ™e
posa‘hle to adtain a genaral transmis-iom 2os"ficlent for th- atmosphere, .
trinsmissim edafficients %o~ the atmor-here for narrow wavelength tanis,
s:it riag =1 Sflalants a8 a2 fu=~ti-m 2® the %ipY ] % wieu, 1n? tn

pir-itiom »f angmcy hetiacn the firat 2t serosd thermal milgee,
INSTRINTT AT T

Threa sta-iine we~a i-g'rum rted T "his sl L, Lalll.

v~ s
Thisc=ats, 19 N7 L Feam 070 Seatdom DN on Aruciifl, 16,900 %t from
57; av Stationg 213.MA 3t the 27) £ leve) M Fave an? Statdem 317 O1R
on Lo of tha {astrumm® trail.r, 683, 77 ft from G2, WRADL radiameters and
cilorimate-g, liste! % 1oy, vere usel on *his sh~t, Duplicats {ns‘ruments
eomsi-t1in; 7 1) caVacimetcmm anl 1~ Wnameter wero comnected to sach
Ye1l:1d ~srilloeraphis rorredar Tus rasgpiam- ve=e -3 at sach stution,

) Total snerpy, Tuastr fltar, N qarTas Flel” ~F Wiew

(?) Total enarry, Aarts f4Y4ar, AN drpres FlaY . ey

(Y Spentral | AN Fser, O daepe- Ple) "t a8 oy

(4) Spertral, P=£9 f%ar, ™ errer fledd of vev

(5) Opestral, REL® £170er, O Cppree £l of Aoy

® BEST AV.AILABLE COPY
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{6) Speciral, 7-%¢ Tilter, 9N dagrec fisl? of view

. {77 ™ecl® of view, muarts *ilter, 11 degrer flald of vigw
(38) PieV? of wlew, Tuarty i, 27 degree “1e)’ of vlew
() Plel? cf ., 3uarts fil%ter, 4f degrce fleld of view

’ : N
(30) Plel: ar i o, uurlc Citor, W degric flell o8 lew

fany® Lol BRI ot . P R T e T IR - P N
IV R T e wtal ez FIeoe, 17 Aiiro flaldoof ody
Y - P e . .- ~

G0Y tattsmecer, quocr SAliem, O Jospes Slelt -0 wdgy

Th: YRCL rrcoridng sreci»omater yns vged at Stati-ne 312 M)A 992
8i7.MPB, T lae soe~i-omg.er wao usad Lo measure ~he spestral Jietri-
Matlan 9f i--adiance as @ functlion AF tlma 4in o 4ipa waenTniisgn of
5" mizroce-onls,

The NNL balometc: wm v7ed o mo T ore tle lrrailance zc ~unctiam
of time with 4 *ime re - Iution of 0 microze- mic, Tws Belomster chan-
nele ware et at caeh of #he Tractame, TIF T4 2 ) 2V 23T Teom
nﬂvxns

A1l instrments ®u.~tione’ rat! fastcrily with the exception o2

thrre of the 15 camerzs, A rreliminary r-Iirtion 2 sh- -4 Jithoyt

the 44 Af rresfelar tnotyemends tives R S01lc0dnr remde
Station - eI % TINBRA 4
212,M matel Smosge A dn et
812, May Yrradiinze R &b BRaRE-Th 122 Inee
n2.M Ti=c 2 Ma Trraliansc 5 e sl
AdaNas ] Tat- ant o aed Pan o nVdedo,

N3, T.tal Teers 14T ¢:.11,/c:!r2
N3y, M May Ter 2y, a- A A ul/cmz/soa

213,04 Time ~F Wiv © adlgns- Y.Ts or ssni-

BEST AVAILADLE COPY
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1

3

*
Rals

'RaY ameter)

L]

il

uantity Meqeured
Total Trergy .
Max Irraiiance

Time of Max Irraiian-c
Time of Firet Moy

Jime «f Miaimum

Time o Sezoad Max

1.3 4.2 nl/uz

0.66 £ .10 cal/ca?/pec
1,75 snconds

2,5 maes

150 mser

2.0 30

fnly 0,75 marcont F ‘ne tata) thomml snersyv was recalypd ~=lar b3 e

minimim,
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Project 8,5 - Alrborne High “esclutlion Speztril Anwlysis -

D=, Ralph Zirzind

ORI=IT

To delermine the spectral 1ist-~itution o€ the {rraiiance from 4

ft il an

At an alrberne station nd eompure

megator. surfi~e turzt

idenviral mwasurem ol Trom o surlice stabtl.i; wal %o laelernii. le

Ffireba*l c.lor temp. ruture “ corresting for stmoyspheric atienuution

b an indejen'ont weasuremen:,

TVgRRIATy .

The =pectral Aletrituticn 5f drrsllance {3 Ytilned from a wri-

fur quartz 'Y4lger en;rcometer, The spectrum is sam;1~% in narrow

tands ; phciocelY:c in the visitle region ani ™S cellc 4n thr 1-fr3a

red, The e7nmrical signal is then recorind on ar Ampex 814 lajs T

~orler, wit™ 1 resolution time of 150 msec, The transviseion measure-

rel-~i 1irht ~igmal of marn out-

ment 19 as~omplishe] by bBes~ing a

~ut and ~nestral iistributisn frow a4 fivel noint on the groun) towaris

‘he qir~ca®t  The s‘tenuste] bear i3 raceived hy a dete~tec™ in the

air-raft a~3 reecoried or a Hellan?! rerorder, The 1ste~trr ~zngists of

rapione, {1)

two filtere! photomultiplirr tuher surrling Lo ~reat-.”

£ 30,85 miapaps ond (2) A4-1,75 microns, In adiiticn, a _iartr

£1lscrni ~alerimeteor, 22 doprece £l 2 ofey, 40 v ilinc? b2 meacues

tvy arrearimate radinnd exprours recrlive!l gt ‘he epectromcter,

roerreme
———

The 12-craft was locat~d at the intenda?! prsitior (22,0 feet

absolute, with o Norlrortsl rang. of (5,47 Cent in 3 tufleon penitisnm)

BEST AVAILABLE COPY o @Z’d
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The spectrometer operate! nomally and to date data appears an
all channsls from 3 to 13. VNote: Thannela ) an? 2 are in the <570 -
INCC Anpgssirar regien,
Th: =alorim:ter functioned n? satisfyciory data was ohtained,
The Trinsmis-ion measurcment wa: not performe! due to Insu”fi~ent
Line .m23akin to mepal= 14, L whi-h, luring 4 bLest run s D22, mlle
functicned, Simul-te? runs Wf1) be made to oMtaln a atatistiesl

samnle 97 the atacnrharie attaruation rvisty for thir cwent,
P ng
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Projeot 9.1 aireraft AR50 CARTYR 1, 2, and ) partieipsted on this
svent, u1 Alree 1ircraft ware proparly nositioned st sero timn, The
first 15 minute les of al>:! vhotography was Clowm at 20,000 feet.
CARTT® 1, olimhed t» 25,/ feet an the tack lag and emnleted the
mnission at this altituie, CART™N 2 and 3 maintained & 20,00" fest
altitudo with an unrestricts? viev of the muclear clowd, Photography
covere! eloul grovth and irift for approximately ame hour. Oamers
crews reportsd 30 mifwmeti-ns. In addition to camers vork esch aire
erafl ocarried s bhanguweter mcwnted in starboari ocblique cemers vindew,

At conclusion of the clond photograply missiom, CART'R 1 rrcoeeded
to ground sero and wvas cleared intc the area at C€)0 for the purpose
of aerial m;ping the crater ani rorform damage assessment photography.
Lov alouds prevente! flying ‘le oruter survey at the prescrided alti-
tude of 3,000 feet, Howewer ome photogrephy ™mn was meie ower growmd
sero at 1,500 feet in aa offort to record preliminery dats on creter
ralins. This fils has been amlysed and results were setisfactery.
True arater measu-emamts vill de ncommclished as 2008 23 wemtler com-

41iions permit,
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PART 111

TASK UNIT 1

1ASL PROGRAMS

Kol Boyes
Keith Bayer
Advisory Group

Program 16 - Physics & Electronics % Reaction B. E, Watt
History

Progras 18 - Thermal Radiation H. Hoerlin
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Preject 16.3 measures the time intervel betwesn the primary end’
soccadary reasticas in mmlti-stage doviges Wy direst ceeillosecpic resord-
ing of the electromageetio rediatice 1 the redio ffequensy renge, In
adiition, methods of eblaining other diagnostis informatios from this
redistion sre isvestigated,

Y
o

BEquipment for msasuring the prisary alphe vas operatihd, ut ss expected,
the nscesrary kigh-frequessy compssmts 44 mot propagate ewver the 200
mxile path “rem the deviee te the reserding station om Eniwetok Atoll,
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Por perposes of intercampariom o1l remlts obtaind ty
Frolect 18.3 are prosented and tiscussed 13 the Mamie report
vhere & dsseriptica of instrumenterion is alse ineluied.

o e } Shot a1 epuiments opersted. There
e tamfrietat Leht te giv apossres e the 102 spoctre-
grarhe, the U of R spestrograph asd the 70 m strip spestrograph.
Falat pletures of Teller light and firelnll growth were ebtaimed
e e Boven ant the Med 6, 4 faist Teller epertrum appeared e
the Moinal plate. A geod miatmm expeswrs was obtained vith the

Jase,

T wy . b ol
Y :.‘m;? o
T w3y
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. Prejest 18,4 - CHOND KITERDNENT - H. Neoriin
TDE INTEVAL MEABTRENER?
E. V. Bermet, R, Day, Den Westervelt

Tve logaritimio phetehssds (J-16 type) with interfereace filters
vers operated on Chorekoo) shot s baghwp for marrov-band, time
resslved bemd spectrosespy. The photeheads recorded the gumma rey excited
lzﬂl;MMMd“Mtwv-ﬂu-mun
umch.uumwemu-mm
resctione, m-mmuwaﬂtm)m.cw
o fov isprovemsats and sedificetions had bess imcorperated te elimisste
mltiple svesps. The photchseds were lesated agais ca the reef of Statien
1830 in o debamddifisd “ep-house® together with the trigger Pidws. The
drop deere cpemed at the -l mimwte sigmal. The results obtained are
Gemsustrated 1 Pig, 18.4-1 and plotte! in Pig, 18.4-2 end 18.4-Y. The
wpper tue treces of Fig, 18.4-] shev the shet recerd amd the pre-shot
oveep time ealibration of the I chasmel, The filtretion ia this chasmel
ecnsisted of & 43004 nerrov=besd puse BATTD interferemse filter, eme blwe
trenemitting blesking filter, ome COMNING filter 5543, 5.15 sm, sad ope
SCEOTT B8, 2w, filter, DELETED
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The lover tus treces of Fig. 18.4-1 shev the shot record of the N,
chanme] snd the Sveep tine calibratien curve of the eecillesecpe taken
Sefore the shot, Piltretien esnsisted of s 40404 merrow-beand pags BAITD
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"It should be stated that the equipment weed for these measurements was o
' mot designed fer this purpese, Wt rather fer spestresespie smlysis of
firetall phencmems,

g
§

i
i
t
i

2=ST AVAILABLE COPY

M SRIRA. SGARITHINE
NEwr+ G4 ¢ 2000 CO




K’E sEMILOGAMITHMIC  399.73
sE. er?; M@ AFu O - N

ra
Kot




pELETED




100
Pig. 18.4-1

DELETED




PART IV
TASE UNIT IT

UCRL PROGRAMS

W, D. Giddime

Dep for UCRL
Program 21 - Radiocchemistry R, H. Coeckermann
Progras 22 - History of the Reaction L. P, Wouters
Program 23 - Scientific Photopraphy K. B, Xeller
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Pro 7
joct 21,1 - Medicchemiocal Anslysis - R. Goeckermamn
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Project 21.2 - Sampling - R. Batsel

The Alr Foroe Special Vesapone Center supplied two F=840 and three B-57
to take samples on this devioe.

Alrcraft Time after stot Alt Collected Fission Pilet Radiat-
JJours  Thoussad Feet — Ong Wing

oo mx
0L 1.5 = 2,30 2 3.8, x 10°°
049 1,45 - 2.2 42,5 3.57 x 10%°
495 2.00 - 2,30 i - 50 9.7 x 10%%
502 2,15 = 7.45 51- 53 3.04 x 10
500 2.45 = 3.1‘5\&9 52 2.52 x 1038

The cloud 1nﬁ(hni) torped at 85,000 fcet and the baze vas st
30,000 feet.

The sanple sise on this devioce wss large enough for all measurements
necessary. The sucoess of the snmrling was dus to the cooreretion and interest
shovn by the Air Foroe personnel.
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Project 21.3 - Short Balf.life Activities - F, Momyer

Another phase of Project 21,3 wvas engaged in findirg total tritiwm in
the cloud, This was done in the following manner: Carrier amounts of heavy
water, krypton ani xenon were added to the collection bottles prior to the
progran, The collection system corsisted of filters “or particulate matter
ant collection bottles mounte? on the sampling planes, Gas samrles wvere
collected at varicus altitudes an? times following the Zetonatior and returned
to Parry for separatior., Krypton, xenon, water and carbon dioxide were
lcp;rat.od frow the gas sample and molybdenur was separsted from the filter
sample, Kryptom, xenon and molybdenur were collected to “etarmire fissions
per collection bottle, The remaining activities, Cu‘ and A wvere returned

to the laborstory, as ba~ium ocarbonate an! wvater for the determination of

total tritium and possibly C14 yield.

The fissior bottle data are shown in Tahble 21 3-1,

- BEST AV.LiLADLE COPY
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TABLF 21.3-1
FISSTN® BOTTLE TATX

TIME -~ 0556 5/28/56
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Project 22,1 - Mesgurement of Alpha and Tiwing - W B, MoMgater

DESCR OF:
The objectives of the reaction history experiments wvere: Firet, to

verify proper operstion of the primary by standard E.E. transit time and
primary alpha measurements; DELETED
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~ The agreament betwesn the predicted and measured times again indicates

that the devioce operated pretty well as expected.
BUSE PROPACATIOF VELOCITY
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Project 2.1 -~ Piretall and Bhangmeter - E, Crier
© D. P, Sescord B. M. Carder

FXREBALL |

A total of four Eastmars, one 5mm Fastax and one Mitchell from
Enyu, Acmosn, and Chieerste give an aversge yield of 1,53 2 0,17 NT,
There was 8o significent change in yield as seen from the three stations,

Meteorological data vere not available at the time of anslysis
to employ the variable ambient density correction; oconsequently, an
average density value based on past ocbservations wasd usel, The waristion
in yield due to density vill not result in & significant yleld change,
SHAFGMETER

8ix bbangmeters, m-mmmm»-@fmumm
control point, opsrated successfully giving readings of 1¢4 amd 170
millisecords at the Curtiss and 17¢, 174, 178, and 172 milliseconds
st Bayu. The Nelland Bhangmeter at Enyu control point gave ‘readings
of 165 and 165 nilliseconds for tvo red semsitive oslls. Using the
scaling factor of 0.1 tz, the aversge yield from bhangmeter readings
10 2,9 2 0,6 w1,
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Project 21,2 - Cloud Photogrephy - B, E, Orier

Preliminary sessurement of height-to-top and maximp diameter at
time of stabilisation have been made on two 70mm Airborne Cloud ocemers
films, The Aistance of the aircra’t vas Jetermined from the Kavigator's
log arv u' approximste at this time. ‘

The results wvere:

Height~to-top

RB-SO #7120 00,000 feet
RB-50 #7171 82,00C feet

Diameter at stabilisation

PRS0 #7120 73,000 feet
RB-50 #47131 80,000 feet

The time of stabilisation can only be approximated at this time
becsuse the camerss failed to record the sero “reme. The cpﬁron-h
time 1s 05:58.81,
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Project 23.3 and 23.4 - Time Interval and Time and Pressure Messurements -
H. B, Keller
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All of the obeservations for tris exveriment were mede with Model 100

streaking-image cameras. These vere located st Station 2300, some 11,300

feet from the devios. No difficultiies in the operstion of the csmerss were
encountered, and all instrumentstion belheved exactly es planned.
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Project 23.5 = Remote Time Messurements - H. F. Grier

B. M. Carder
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