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INTRCDUCTION

i Y

as a UCRL, Livermore,'

nuclear device ( )
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_was detonated as the Zuni shot on the ground st the west

end of Eninman Teland, Bikini Atoll, at 0556:00.3 on May 28, 1956, and

appeers tec heve operated very closely as predicted./
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BIKINI OBSERVED WEATHER FOR 28 MAY 1956
ZUNI ~ SHOT TIME 0556M

Sea Level Pressure 1010.5 mb

Temperature 81°F

Dew Point 76°F
Felative Humidity 80%

Surface Wind 090°, 12 kts
Visibility 8 Miles

CLOUDS

Surface Observation: (taken aboard USS ESTES)

2/10 Cumulus 2,000 ft
1/10 Altostratus 8,000 ft
5/10 Cirrostratus 35,000 ft

Aircraft Observation: (of Bikini Area)

EASE TOPS
3 to 4/10 Altocumulus
and Altostretus 8,000 ft 12,000 ft
4 to 6/10 Altostratus 17,000 £t (Thin Layer)
4/10 Cirrus ' 25,000 ft 27,000 ft
/, to 7/10 Cirrus and
Cirrostratus 35,000 ft 40,000 ft
WEATHER

No-shower activity observed either visually or by radar at shot time,

STATE OF SEA

Open sea; wave heights 6 feet; Period 6 seconds. Direction 070°.

Sea water temperature, 83°F,
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3 Pressure Height Temperature Dew Point
Millibars Feet - °C °C
1000 310 27.2 - 22,8
894 3,543 19.5 . 15.2
850 4,950 17.8 08,8
784 7,251 15,2 ~04e5
773 7,644, 14.2 00.2
738 8,924 12.5 -09.5
76 9,711 09.5 02.2
704 10,171 10.2 =14.5
700 10,340 09.8 M
618 13,747 05.5 -17.5
538 17,356 ~04.2 -13.5
526 17,946 ~04.8 -22.8
500 19,260 ~07.0 -19,0
400 24,880 ~17.5 -28.2
358 27,526 ~-22,2 -34.8
300 31,580 ~32.8 =42.2
267 34,285 -38-8 -148.2
250 35,700 ~42.7 M
200 40,510 ~54.1 M
150 46,340 -69.8 M
116 51,214 ~79.0 M
100 54,010 ~80.4 M
94 55,151 ~81.0 M

BIXINI WINDS ALOFT

Height Direction Speed Height Direction Speed
Feet Degrees Knots Feet Degrees Knots
1,000 080 23 20,000 140 10
2,000 070 22 22,000 140 12
3,000 070 24 24,000 160 15
4,000 090 24 26,000 170 18
5,000 090 21 28,000 160 1
6,000 100 19 30,000 170 12
7,000 100 19 32,000 210 27
8,000 . 100 19 34,000 220 21
9,000 100 19 36,000 230 29
10,000 100 20 38,000 230 38
12,000 090 21 40,000 220 40
14,000 090 15 45,000 210 35
16,000 110 10 50,000 240 25
18,000 100 10 51,000 250 25

prog
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Project 1.1 - Basic Blast Measurements - J. J. Meszaros

The objective of the participaticn of Project 1.1 on the

'\ P(Zuni) was to document the propogation of a blast wave

from & megaton yleld surface turst,

A total of 25 pt gages and 9 q gazes were installed for Zuni.
Two blast lines were irnctrurented. There were 14 pt gages and 4 g
gages on the Fninman Complex while on Tririkku Island, 10 pt gages
anl 5 q gares. There was 1 pt gage on Enyu for Vater Wave Studies,

There was considcerable damage both to the pt and the g mounts,
Threc pt mounts were blown out and the gages were not recovered.
Six of the q mounts suffered from severe to light damage. Two were

blevn out completely while the other four were bent back at wvaricus

There was a precurscr wave recorded on both blast lines. The
recerded v2lues of peak overyressure are plotted in Fig, 1.1-1.
Trke values at the close in stations show a deviation from the pres-
sure distance curve plotted from the pressure values predicted for
a 3,5 MT yield for a pocr surface. The pressure time recerds from
beth blast lines show distorted wave shapes similar to those asczel-
ated with a precurscr, Although the wave shape is distorted, the
peak overpressure values beyoni 8,000 feet follow the predicted pres-
sure distance curve for a yield of 3.5 MI at zero height of burst over
a poor surface, There is a wide spread between the pressure wvalues
recoried at 7020 feet on Eniirikku and 6900 feet on Eninman Complex,
It is telieved that this difference is real and not a gage error. If

the data points from Tniirikku are ccnnected a precursor type pressure-

- 17 -
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distznce curve is obtained.

tn

A comrressibility factor for Mach flow was applied to the dynamice
precsure values from the Eninman Complex. The corrected values are
plotted in Fig, 1.1-1, Along with the corrected values a curve is
plotted using the calculated values from the equation:

- 2t54£Ps)2 Where P_ = Peak side-on overpressure
Pd = s
7P, £ Pg P

o = Atmospheric pressure

- 18 -
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Project 1,3 - Shock Photography - J. Petes

OBJECTIVES

To study the mechanical effects of a water surface on shock
propagation,

To study the thermal effects, if any, resulting from heating
of alr near the ground surface on shock transmission,

To determine peak shock overpressure as a function of dis-
tance both at the surface (water) and above ground zero,

INSTRUMENTATION

The instrumentation for this shot consisted of smoke rocket
photography.

Rockets were fired from a staticorn on Eniirikku approximately
6000' from ground zero, The cameras were located on Enyu.
RESULTS

The rocket instrumentation and the photograrhic instrumentation
were successful,

The films were of very high quality and can be used to obtain
all three objectives.

The preliminary inspection of the films shows no thermal effects

in the field of view of project films,

,',','r;j, 3 - 20 - 9?
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Project 1,5 - Drag Characteristics of Various Shapes ~ J, J, Meszaros
VEHICLE RESPONSE STUDY

OBJECTIVE

The vehlcles were exposed on this shot to obtain information which
would supplement data from Operation CASTLE, Due to weapon difficulties
for one shot and lack of land area for the second shot, the data obtained
on that operation were considered insufficient to make cecncrete conclu-
sions, This was especially true for trarsition from light to severe
damage levels,
TECHNIQUE

Ten vehicles (truck, 4 ton, 4 x 4, utility, Model MB - WWII) were
set up at six stations, One side-on vehicle weas placed at €900 feet
from ground zero, Two vehicles were arranged at 83C0, 10,400, 11,700
and 13,800 feet stations; one side-~on and one face-on at each station,
One vehicle was placed side-on at 16,500 feet, Steel stakes were driven
in the ground at each station to facilitate displacement measurements,
RESULTS

Evaluation of the damage revealed very severe damége to all the
vehicles at the 6900, 8300, 10,400, and 11,700 feet stations except
the face-on vehicle at 11,700 feet, The four side-on vehicles and one
face-on at 8300 feet were completely demolished, The face-on vehicle
at 10,400 feet was intact except that the engine was thrown out. The
face~on vehicle at 11,700 feet and side-on at 13,800 feet were moderately
damaged, The face-on vehicle at 13,800 feet and side-on vehicle at 1€,500

feet were lightly damaged, None of the vehicles were considered suitable
)

\
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for immediate combat usability,

Parts were strewn as far as 1000 feet from the original vehicle
location for the demolished vehicles while the least displacement was
50 feet for the side-on vehicle at 1£,500 feet,

The effect of the water wave was not clearly evident from the
evaluation although it is felt that the water wave did contribute to
displacement and damage, Preliminary studies of pressure records indi-
cate no extreme water wave,

CCNCLUSIOKS

In general, the desired transition of damage levels was attainegd,
A pore thorough analysis will be made later.

Based on preliminary studies the damage agrees with predicted

damage levels using the formula and curves found in TM-23-200,

DIFFRACTION STUDY

ORJECTIVES <5
et ——————— {‘ N

)V ,’,
In consequence of the failure of the‘*{Koon) Shot on
Operaticn CASTLE, the 6 x 6 x 12 foot target structure used,then at

Eniirikku by Project 3.1 was reinstrumented for the' (Zuni) Shot

of Operation REDWING, The objectives were to obtain,'for moderate blast
pressures, diffraction-pressure versus time curves aﬁ various points on
the surface of the structure and to maeke comparisons of these with
similar curves obtained on 1/36th scale models tested in a shock tube,
Thus, prediction methods of diffraction loading could be extended to
higher pressure levels,

INSTRUMENTATION

The target structure was located 9700 feet from ground zero and

was fitted with nine flush-mounting, Wiancko Type 3PAD, variable

T - 22 - J
Y
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reluctance, pressure gages, The gage pressure ranges were ggsigned on
the basis of an expected free-field over—pregéure of 17.5 psi at the
structure and on shock tube diffraction studies,

Two free-field stations were used to give pressure-time and q -~
time records,
RESULTS

The expected ideal blast wave incident on the target structure
was not realized, but instead, a distorted 22 psi wave with a slow
rising front was recorded, This precluded an attempt to compare the
data with that from the shock tube, but the possibility for compariscn
with data obtained from the passage of a precursor wave over a full
size cubicle on Operation TEAPOT still exists., Neither sufficient time
nor means for anélysis of these data are avallable at the Pacific

Proving Ground.

COPIEC/DIR
LANL RG -
- 23 -
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Project 1.8 ~ Crater Measurements - F, E, Deeds

OBJFCTIVES

| The oblective of this project is to obtain measurements of the
physical characteristics (radius, depth and average profile) of the
crater produced by the detonation of atomic weapons at the surface of
the ground., It is a further objJective of this projlect to correlate
the datea obtained with previous surface bursts at the Pacific Proving
Grounis (FPG) and with the JANGIT surface shot at the Nevada Test Site,

INSTRIMIMTATTON OR TEOIMINNIES

Preshot Survey: Rays extenling from ground zero and 60 degrees
apart were surveyed to a distance grexter than any expected crater
relivs, In adiition, uncentrelled cterecpiice aerial photogrzphs were
taken of the shot area,

Postchot Survey: Acrial rhotographs were taken in order that thé
diemeter of the crater could te measured by the use of sterecptic equip-
ment. At H £ 2% only one pass was made at an altitude of 1250 feet.

The photographs showed the water to be so murky that a clear picture

of the crater was not obtained., A second mission was set for D £ 4,

\a)

Pacses were made at altitudes of 2,000 and 1,502 feet, Lead lire

rater area proceeding along the same

0

soundinés were to be male of the
rze that were surveyed prior to the shot.
RFEUITS

On D £ 6 lead line souniings were made of the crater area. Due
to an error made on zeroing in Hajydist eguipment the LCM was positioned
at an erroneous ground zero {epproximately 1CO0 feet due south of its

true position) ithus all rays run parallel to the cne surveyed before



the shot,

—

Soudings indicate that the depth of the crater was 106 feet

below the datum plane (6 inches below mean low water springs) at

ground zero.

A prefile of a special scunding is shown in Fig. 1.2-1.

-2_
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Project 1.2 - Water Wave Studies - L. W. Kidd
OBJECTIVD
tudies of water wave action penerated by the jetonation of larce

7ield (greater than 1 MT) nuclear devices are made at relatively close

ranges and at several distant islands by Prolect 1.9,

a
s

TNSTRIMTIT AT TN ch i
. v\\'
»

The dnstirumentation onhm\??) waze essentlally the

(CH"ROKTT), with the excepticn thzt higher

1-c2) wave actic@?iﬂ the Pikini arca wae expecticd, and a more ev-
tensive Incsirumentation effort wvas made in thie arca. Of the loeal
instrum-ntation, five shore recording Mark VITT wave unite (sne st

Tniwetok) and cne skiff eisticn in Pikini lzgoon gave usef™l dats,

PR Przject 1.1 mzde a number of inundaticn measuremsrnts, but the re-

Stztion Approxwimate Largest Vave Fericd Mz, of
Parge {(mi) Yeizwt (om) (sec) Laves

Ailingince ~ 40 Recerd not yel available

Tniwciok 200 8.2 3530 5

wWake 500 5 350 5 -7

Johnston 15C0 UndztectaPle atove high background

S~

The very long reriod 33§\§§F1ituie waves were again observed on

the Eniweick record. Microbzrographic records were obtained cn Wake,

e - 27 -
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but instrument failure occurred on Jchnston beforc disturbance arrival,

It will be noted that tke_,broduced waves as high as CASTLE
. _(Romeo), a 10 MT surfaé’e/ l’mrst. This is apain attributed to in-
‘i’”’;feased instrument sensitivity. The‘\—%ésults confirm the in-
dications that the water wave disturbances are generated by barometric
rather than direct energy coupling effects.

Closc in results are as fcllows:

Wave action in the Pikini Tagoon was less than that expectled.
Approximate maximmm deep water amplitude (trough to crest) at various

stations were as follous:

Tryu - 3} feet
Rikini - 23 fect
Airukiijd - £ fect
Chiccrete y o= 34 feet
g s 7
Periosies of thrixaﬁer wave train ranced from four minmmtes iz cne
mirute, Up ruch arnd inundction on Pikiri Atoll islernds wzs insipnificznt

complex and Imiirikdu Island. The beach

[

evcept in *the Tninmon-Adirukii]
lincs of this area show heavy scouring, The near half of Fniirikku was
subjected to heavy wave action., The extremiiy of water inundation in the
tion wzs aprroxwimately the conter of Adrukiiji, Apparently

s
OvLC‘r o

(de
]

Te
there was unexpectedly great cocnvergence 2n? dissipation on the necrby

islands near Eninman, In addition the crater brecke through neithker into
the deep ccesn nor the deep channel, All shore recording stations in the

Bikini arez ylelded data on the overpressure,

- 28 -
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Projéct 2,1 - Garma Exposure vs Distance - P, Brown

OBJFCTIVE

‘ The otject was to measure initial and resiiual gamma radiation
uging NBS type film badges, quartz fiber dosimeters, and chemical
dosimeters,

DESCRIPTION AND FXTWRIMINTAT PROCFDURES

Standard film tadges and quartz fiter dosimeters were distributed
at varicus positions throughout Pikini Atoll and on the ship stationed
in the predicted fallout area. Some bhadres were exposcd without
interruption, while others were exposed in sequence or shielded from
the fallout by dropping mechanisms activated after blast arrivel.
RESULTS '

Since all of the resulis are tctal expcsures it was necessary to
estimate tho amount of residual in crler to evaluate the initial gamma
exposure, The estimates were basel on known residual exposures at
similar sta2tions just outside the range of initial exposure and on
rclative recovery times and recovery rates, The estimated resiiju=l
contamination was 150 reoentgens for the land stetions and 15 roentgens
for the reef stations from Adrukiijii through Tniirikke, Since individ-
ual reéidual exposure values may fluctuzte, the value of initial data
from a few of the stations is questicnable. However, a curve based on
a8ll of the data should be of value, Table 2,1-1 gives the initial results,
CONCIUSTONS

The initiel gamma exposure results are in reasonable agreement

with predictions contained in TM 23-200,

- 29 ~
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Station
Number
210,30
210,23
210,2
210,34
210,35
210,27
210,27
21C.56

210,25

B S

v LANL RC

Distance
(feet)
7,000
9,420
9,420
10,320
10,935

11,270‘
11,270
11,510

12,940

E—ay

TABLT 2,1-1 INITIAL GAMMA EYTCSURE

RISUITS FROM W(ZUNI)
ot

Total  Estimated
Exposure  Residusal

{r)

16,000

1,800

Fxposure
(r)

150
15
15

150

- 30 -

Resultant
Initial
Exposure
(r)
15,850
1,785
835
315
190
50
45
54
10

Tocation

Bigiren
Eniirikku Reef
Eniirixku Reef
Eniirikku
Eniirikku Reef
Airukirarua
Adrukiraru
Airukiraru Reef

Airukiraru Reef

WY

o Y
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Project 2.2 - Ganma Dose Rafg)vs Time - P, Brown

ORJ®CTIVE

| To measure residual gamma radiztion intensity as a function of
time at land fallout stations, and to mezsure the initial gamma
intensity vs time for a high yield air bturst,

INSTRUMENTATICON

The initial pgamma dose rate vs time was to be detected by
scintillator-photomultiplier detectors with time response to 10 msee.
Residual and fallout gamma intencity vs time was to be measured with
ionization chambers and associated electronics, Staticn locetions
spread from Beokobrazdaa (Able) threugh Namu (Charlie) to Enyu (Nan),
ani on the YAG's and LST €11, |
RTSULTS

Fesentially complete fallout data were obtained and 1t is
believed that good initial gamma d:-tc wiore ohtzinzd, Tyvnlusntion of the

results is in procegs, but no data can be reccrie? at present,

% T

0, oo
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Project 2.4 - Decontamination and Protection - J, C. Maloney

OBJTCTIVES

To study the contaminatlion of wvarious types of building surfaces
exposed at various orientationsto the fallout,

To study the effectiveness of various decontamination procedures,
and thus obtain data on the radizlogical recovery of military install-
ations constructed from the tesited types of material,

TNSTRIIM™NTATION

Instrumentation was similar to that on the_(CHE’RC’m)
excepts:

Due to the 4ifficulty in manipulating the canvas covers protecting
the panels on the tws structures, it was decideld to forego the postshot
surface covering.

Due to inadejuate fallout on the YAG-39 from —_(Zuni),

the panels were not removed from this ship or decontaminated.

»
No radischemizal werk is planned for the*ghot.

RTSUITS

The £22lowing pages list the experimental results obtzined so far,
Tumerieal zero in the tadle mezns that the particular reading was so low
(less than 7 mr/hr) that the sta*istical error was too large to give a
meaningful result. A1l of the panels are from the YAG-LO,

Residual percentages shown in this table are based on panel con-
tamination levels as measured in the project area, Investigations will
be made to determine the amount of original fallout contamination which

was washed or blown off the panels btefore they were taken off the YAG-4O.

CoRIEL/ D08
LENL RC
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It must be pointed out that the given dsta are of a gross char-
acter and are not to be interpreted as being final results for the

(Zuni) Shot,
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Project 2.61 < Rocket Determination of the Activity Distiributlon

Wwithin the Stabilized Cloud - R. Soule

OBJTCTIVES

i
To determine the spatial Aistribution of radioactivity in the

cloud of high yield thermonuclear Jetcnations at two early times, The

following special ohjectives are sought:

etween stem and eloui,

o

Relative activity distributieon

Rate of change of activity 21 early times,

(

Terformance of a‘mospheric souniing vehicles (ASP) up to high
altitudes in an atomic cloud, and particularly whether infcrmsiion

can be telemeterzl ocut of the rz2dioactive cloui,

CTATRTITTION AND TYDTIMENTAT PROCTDIRE

The raiiszstivity in the cloul was dctected by pressure ion

|~
Q
e
0
~—+
3
«©
vy

fambers borne by rocket propel

Q

02
(3
3
4

aiming of the launcherc, Highest aliitulde achievel wzes about 140,
P )

ladatad s
SUITS
——r

gnal sirength was received on all

e

A1l rockets fired and goold ¢

channel

2

. - 13

The raiiation fields that were measured, while of relatively

. APy
st
ensity, were lower than *‘hcose enccuntered inu

(CHTROKEFR), Channels corresponiing to rockeis shot a® the lowesi ele-

high

»
MY

S
oF

vation had no data on the carrier indicating they may have missed the
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ctem, Failure of auvtomatlce realcul einipzmant

will necessitale

nuzl rezicut of the tapes.
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Project 2.62 - Fallout Studies by Oceanocgrarhy Methois - F, D, Jennings

OBJ=CTIVES
To understand the oceanography of the ocean area where fallout
i1s expected in order to exirapolate the observed fallout pattern back

to the equival=nt land pattern. To furnish oceanographic assistance

to the Task Fcree,

Te measure the fallout radiocactivity and its chemical nature in
the water from a high air burst, a surface land burst, and surface
water bursts. To calculate the egquivalent lani fallout pattern.

To understand the nature of the transport znd dilution of radio-
active fallout material in the ocean to permit future surveys to acguire
a complete fallout picture frcm the least possible measurements,

To understand the ocsansgraphy of Rikinil lagoon as it involves
the circulation of contaminaied waters, particularly the effluent
thereof 2nd the occurrence of rapid transisnts of circulatlon which

mzy result in sudden redistribution of activity.

DESORIPTION AYD EXTTRIM NITAL PRCCTDURE

The Bikini Tagocn was investigated using an instrumented trailer

aboari a Nzvy LCU,

The prolect installed and maintained sixteen deep-moored skiff
stations in the féllout area between 10 and 30 miles from ground zero,
Reccriing instrumcnts were installed on these skiffs to measure the

radicaztivity as a function of time at depth intervals of 20 meters down

to 100 meters. A time of arrival starting pulse was supplied by Project 2.63.

RUASINIII
13 2l
1ANL Ko - 38 ~ W
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Two hizh speed vessels were outfitted with devices fgr mea-
suring radiosactivity as a function of depth and in the air, These
two vessels were stationed outside the fallout area during the shot
Qnd then procesded to survey the fallout area making measuremonts
out to a2bout 300 miles from 7. Aprroximately twenty-~-five surface
samples and a number of samples from depths were taken for Project
2.€3.

R¥SULITS

The posishot fallosut survey, both in open ocean and within
the Bikini Lagoon delineatel and sampled railosctive areas., The
results are in process of evaluation.

The three recoriing instrumentis on the deep moored skiffs

were all outside the fallout area. Approximately half of the skiffs

were in the fallout area,

- 39 -



Project 2.63 - Collection and Characterization of Fallout with Time -

Te Triffet

ORIFPSTIVES

To collect samples of fallout and measure radiation field inten-
sities with time at wvarious distances from high yield lani, water
and air thermonuclear detonaticns, To stuly these samples from early
times with recpect to gammz arnd beta activity, to analyze them for
chemical and raiiochemical compositisn and to determine certain of

trheir physical properties, including 4istributions of particle sizes.

o0

TNETRIMTTATTION

(¥

-

Instirumentation was similar to that usedon
(CUTROKTFTY, YAG-A0 was located approximately 55 miles, YAS-29 approx-
imately 95 miles, and LIST-£11 approximately 145 miles from ground zero.
RTYITS

Appraoximately 92 parcent of all project instrumeontation functioned
properly ani no significant damage tc any station from blast or thermal
effects wvas reported. All island, barge and raft stations received re-
latively heavy fallout, although radiation levels were not excessively
hizhy and skiffs AA, BR®, C7, DD, GG, UH, and MM also collected samples
of moderate activity, Surface readings of samples collected on island,
raft ani barge stations averagel 400 mr/hr at 1300 on Z £ 1, with some
as hich as 2 r/hr; times of arrival in the immediate atoll area varied
from about 14 minutes at the rafts to about 28 minutes at Aomoen and
Bikini Islands., Prior to this event one Incremental‘Collector on the
Y*RB 29 wzs set for a two minut~ cycle, all others being set for 15
minutes; thus, since each of these instruments operated as planned,

TRTTILCE

Tl
LAND ARG
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good definition both of the fallout front and of the total fallecut
was obtained. ﬂ

With the exception of the probe and monitor mounted on the boom
of the YAG-40 all instrumonts aboard the three project ships were
operated during the fallout period., The YAG-4O occupied a position
close to the estabilished line of maximum fallout and recelved a
large quantity of fallout material (TOA = E £ 34, approximately);
peak ohserved intensity on the deck, however, was only about 9r/hr
(3 £7). Samples were obtained by the Special Incremental Collector
until well beyond pezk activity and all laboratory studies planned
for early times {activity measuremenis, physical otservations, decays
snd gamma spectra) were performed; these data are currently being re-
duced and will be revorted when available. It is clear, however, that
thery vill suffice for a comparaiively detalled characterization of the
fallout at this lcczticn. The YAG-32 21so occupled a positicn on the
cstzblished line of maximum fzllout, btut for reasons nol clezrly under~
stocd, réceivei only a relatively light fallout (TOA = H £ 124, approx-
imately); the intensity on the deck did not exceed 40 mr/hr (K £ 26).
Thc readings of all instruments were concsistent, however, and good de~
finition of the fallout at that point was obtained. Tt was, for example,
observéd that after the first peak wzs reached, normal deczy did not
occur; Instead the activity built up to a second peak, then began to
deezy, indicating a second arrival of grimary fallout. Tt was later es-
tatlicshed that the wind structure had collapsed during this period, arnd
it is believed that the data ctiaine? on this vessel may enable an event-
ual analysis of the behavicr of fallout under such conditions. Due to

the collapse of the winds pricr to the expected tirme of arrival of fall-
r



_

out at the locaticn occupied by the LST-611, no activity atove beck-
ground was obcerved on this vessel. The positicn was occupled well te-
yond the probatlc fallcut peried, however, in order to estatlish a

positive 14mit in the changing situation described above,

e (ar
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Project 2.6 - Fallout Iocation ani Delineaticn by Aerial Survey -

R. Graveson

OBJFCTIVES

To survey the gamma radiation from fallout contaminated ocean
areas using an aircraft borne detector., To make air absorption
measurements to correlate the aircraft date with the intensities
measured at the surface of the sea,

INSTRUM™TATION

Three P2V=5 airecraft were equipped with gamma radiation de-
tectors to record the dose rate arriving through the thin aircraft
cskin from a water surface below,

RE3UITS

Flights were accompliched on D, D £ 1, D £ 2 and D £ 3 days
with one zairecraft,

The z2rea north of Bikini Atoll from 315° to 45° T to a distance
of atout 175 miles was covered by the surveys. The contaminated area
extenied north of Bikini approximately 125 miles between the bearings
340° ana 30° T.

The aircraft Program 2 Control Center telemeter system did not
operate, |

The radiation detector system operated and on D £ 1 through D £ 3
the intensity measured at the aircraft was relayed to the Precgram 2
Plct Center via voice radio, With this data it was possible to con-

struct a plot showing roughly the characteristics of the contaminated

aTrea .,

e
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Project 2,65 ~ Analycsis of Fallout and of Base Surge - M. Morgenthau

OBJECTIVES

The general objectives of project 2.65 participation in RFDWING
were to: Obtaln fallout samples on land and to perform radiophysical
and radiochemical measurements on the samples; prepare dose rate con-
tours of the atoll area from information gzthered by this project,
other projects, and Rad Safe; and evaluate the role of the base surge
in transport of radicactive material.

PSS

DESCRIPTICY AND TYPTRIMFNTAL PROCFDURFES L)

o
3

Instrumentaticn was similar to that used for |
(CErRCKTTY,

On D-3ay, D £ 1, and D £ 2 an aerial survey cf residual radiation
was made over the atcl) by helicopter. The measurements were taken by
mcansg of a probe on a long cetle suspended belew the hovering heli-
copter,

Base surge deteclors were 3nstalled on three Bikini steticns to
record the arrival of the base surge, These detectors collected infor-
mzticn Lo be used in conjunction with Preject 2.2 gamma versus time
data ani JFC data to evaluate the rcle cf base surge as a carrier of
rajiocactivity. Raiiochemical anzlysis will bs perfcormed on the IFC
samrles in an attempt to establish whether the base surge is a contam-
inating event injependent of the fallout. .

R

RTSUITS ST A

R

Aerial survey data for the— are shown in Table 2.£5-1. The

fileld rezdings were corrected for meter callibration and readings

I € e
LENG RO



taken on three successive days were plcttied as & function cf time

for seven representative islands, The field gamma decay exponents

30 determined are shown belcow:

Island Decsy Exoonent
Acmoen ~0.%/
Yurochi -C.9%
Bokobyaadaa -1.C
Bokororyuru -1.05
Pikini ~0,83
Ourukaen ~C.9
Chiecrcte ~1.05

The average exponent for the period H £ 8 hours to H £ 50 hours

is -C,97.

Typicel beta decay and gamma dose rate decay curves were prepared.
These curves cover the pcrioi H £ €0 to B £ 50 hours, Measurements
will continue to be made until H #£ 1000 hours,

Aralysis of intermittent fallout collector data, particle size
datz, and radicchemical data is in preogress. A sigrnificant portion
of this infzrm2tion should be available in time for inclusion in the

rreliminzry report at the end of the operetion,

¥ [ R N
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TAEL\E 2.65-1 ‘:-"{ o

e il

CCRRTCTED ATRIAL SURVFY RTADINGS J‘QWI) (DECAY FACTOR: -1.0)

Corrected Average Dose Rates (r/hr)
Tsland Day Time (hrs) Rezdin
(mr/hr HL1hr - HA£12 hr
Bokobyaadaa 2 1451 12000
241 1528 3100 106 9
Z £2 1434 1900
Nam L. 2 4 1521 4000
ﬁz £2 1421 2200 129 11
"
Namu (NF) z 1441 11000
Z 41 1524 3700 111 9
Z 42 1430 2000
Yurochi Z 1431 13000
Z 41 1515 4000 124 10
Z A2 1414 2300
Romurikku 2 1,27 S 13020
zZ 41 1510 4300 130 11
2 £2 115 2400
Aomacn yA 1421 1220C
Z4£1 1506 3700 118 10
Z 42 1413 230
 Bikini yA 1411 140
(center) Z4£1 1458 470 11 0.91
Z4£2 1405 280
Bikini v 1407 700
(south tip) 2z £1 1455 290 7.3 0.€1
742 1403 120
Rochikarzi 4 1402 130
7 41 1240 50 1.64 0.136
242 1359 40
Airukiraru YA 1531 2500
241 1600 1500 50 4.15
Z 42 1502 870
Enirikku A 1523 1100
(west end) z 41 1553 930 34 2,83
Z L2 1456 620
apren/ngl
®C
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TARI® 2,65-1

3
o

4

ceerectep ARTAL sURVEY reaoTics - WENJEEEN(ZoNI) (DECAY FACTOR: -1.0)Cont'd

Corrected Average Dose Rates (r/hr)
Island Day Time (hrs) Reedin
: (mr/hr% HZL1 hr " H¢g 12 hr
Chieerete Z 1516 870
Z 41 1548 1600 53 Lk
242 151 920
Ourukaen Z 1508 2700
zZ L1 1542 870 28 2.3
242 145 500
Bokororyuru YA 15C2 3100
Z £ 1538 820 29 2.4
Z L2 1443 530
COPIED/LOE
LANL RC
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Project 2.66 - Early Cloud Tenetration - Col ¥, A, Pinson

OBJECTIVES

To collect and evaluate data relating to radiation dose rate vs

time in‘radioactive elcuds from thermonuclear weapons,

To measure and evaluzte the raiiatlon hazards associated with the
residual contamination on aircraft which have flown through thermonu-
clear clouds at early times after detonatien,

To measure the turbulgnce in a thermonuclezr clcud at early times
after detonation.

Radiation dose rate inside the cloud vs time after detonation,

The extent and quality cof the residual contamination on the air-

craft after landing.

TNSTRUMFNTATICN OR TIZCHEWIQUES f{ff‘

:"@3
\ S .
Inst gtion wvas the same as for*(CHEROKE'E). !ﬂ'}.w”}

penetrations were made at H £ 52, 68, and 78 minutes

at alﬁitudes varying from 38,000 feet to 46,000 feet., These penetrations
were all "Nip" penetrations in which the pilot flies into the clouid,
makes a 180 degree turn ani flies out of the cloud. The timc in the
radioacﬁive cloud varied from 2 to 4 minutes,

RESUITS

The dose rates in the cloud and the total dose received on the

w

The average dose rates in the clouj* -ere 30, 32, and

37 r/hr respectively. The total doses receivad by the pilots were 1215,

mission were as prediicted or below, ‘¢T3

-3
- 3
MEpfofE o
e HG 7
T
a’ (',’



1530, and 2125 mr, The dosc recelved on the return flights of approx-
imately 60 minutes 2duration was 25 to 33 perccnt of tho total dose

rezccived on the mission, No turbulence was experienced.

Fovn e . - 49 -
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Project 2.7 - Relative Importance of the Various Radiation Sources
to the Ship Shielding Problem - H. R, Rinnert
OBJECTIVES |

To determine the relative radiztion dose rates contributed by
contamination of the air envelope, water envelope, and the ship's
weather surfaces,

To determine the time dependent gamma ray combined absorption
and scattering coefficients of steel 1o be used in future calculations
of shielding effectliveness,

Tc ficld test new and improved detector systems,

To cbtain gamma radiation measuremonts at various points on and
in the ship as a function of timec for the following purposes:

Cheek points for futﬁre shielding calculations,
Determination of the radislogical situation at various
. locations aboard ship for Projects 2,63 =zad 2,10, to be used for
operational conirol of the test ships,

INSTRIVIITATION

YAG-4D received enough contamination to supply daita to satisfy
all objectives, Only YAG-40 data have been reduced to date. The in-
strumcntation performed satisfactorily,

RESULTS

Relative Gamma Radiation Fields Coniributed by Various Radistion

Sources
"Free field" measurements were compared, these free fields are
defined as follows: VWater free field - 4 pi radiation field at a water

depth of between 20 and 30 feel; Air free field - 2 pi radiation field

omInioet
L: | - 50 -
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on the ship’s deck resulting from contaminants in the air surrounding
the ship; =and Residual free field ~ the radiztion field on the ship's
deck resulting frem contaminants on the ship'!s weather surfaces.

The relative contributions by the wvarious sources were compared
both in a region which was washed Jdown ani in a regicn which was unwashed,
It was noted that on the deck of a washdown protected ship the air con-
tribution was 90 percent of the total dose rate and 80 percent of the
total dose at the time of maxdmum fallout, and 25 percent of the total
dose at the time that the fellout stopred. The water contribution was
virtuslly incsignificant, the dose accumlated was 400 mr up to the time
that the YAG-A0 left the area,

Interaction ~f Garma Radiztion with Steel

Gamma fields inside steel cylinders of variczus thicknesses were
compared as a funciion of cylinder thickness and time, Least sjuare
straizht lines were drawn for the plots on semilog paper. The slopes
of thess lincs Zetermine combined absorption ani multiple scattering

ants (/-7). The indications are that the mﬁuni) data

were significantly different from the Castle data. Instrumentation

o]
s

coeffi

errcrs cannst account for allfgé(??is difference, leading one to suspect
\4'

that for later times theﬂgam energy srectrum contained a
. -
.was the case at Castle “ j
E

high energles than ;

greater~percentage¢

Y

(Romes), (Union), and

|

CONTIUSIONS

For surface detonations the relative dosage

contiribution from the contaminated water apreared to be insignificant.
The dosagze contributed by the contaminated air surrounding a washiown

protected ship accounted for most of the dosage which would be received
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by an exposed person during fallout,
The in@éraction of ths gamma radiation with steel indicated that
R

theﬁ gemma energy specirum hsd a greater percentage of high

energies at later times than was true for the Castle shots.
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Project 2.8 - Shipboard Countermeasures Methods Studies - R, H. Heiskell

OBJECTIVE
To determine the relative effectiveness of various proposed ship
and personnel protection and reclamstion methods,

DESCRIPTICN AND EXPERIMENTAL PROCEDURE

These studies consisted of 8 problems to te carried out on the
YAG-39 and YAG-40 and at the Rad Safe center on Parry. These 8 pro-
blems involved the study of the effectiveness of various shipboard
protective methods, decontamination methods, hazard assessment methods,
personnel protection and decontaminstion methods, and basic contemin-
ability-cdecontaminability.

RESULTS AND CONCLUSIONS

The experimental hot wster sensitive paint (RRPC) used in these
tests was not satisfactory from a durability end weatherability stand-
point, however it was successful from the standpoint of removability
and decontaminability. Removal rates varied from 10 square feet per
ninute using a 1250 gph hot liguid jet unit to approximately 20 square
feet per minute using a 6000 gph unit. Prior firehosing removed 87
percent of the contaminent and the stripping of the RRPC remcved approx-
imately 85 percen% of this residusl, for an overall removal of 98 percent.
Stripping of the RRPC without firehosing removed 95 percent of the
contaminant.

The decontzminztion effectiveness of the mechanical brush was found
to be inferior to menual brushing. The manuel scrubbing demanded in this

test was very vigorous and after a matter of minutes the men tired,

Contaminated small diameter wire ropes contribute very little to —

CPETICH -
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the radiation field when extended, but in the coiled position they mey
contribute considerably.

A snythetic resin sealer applied to a canvas material was found to
greatly increase the decontaminability of canvas. '

It was found that firehose presents no serious radiation hazard
when extended, tut in the coiled up position the survey readings were
higher by a factor of 10 than those taken along the length of the hose.

Wood samples in both washdown and non-vashdown areas received con-
siderable contamination. Some samples in the non-washdown area were
reading as high as 1200 mr/hr on D + 2, The samples are now being pro-
cessed by coring and slicing to determine depth of penetration and con-
taminant distribution,

Additional test surfaces were contaminated on YAG-39 end the

decontamination studies are now in processe
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Project 2,9 - Standard Recovery Procedure for Tactical Decoptamination

of Ships -~ F. S. Vine

OBJECTIVES

To proof test a ship decontamination procedure consisting of
firehosing, handscrubbing with detergent, and a second firehosing, in
that order.

To perform an operational decontamination of the YAG-39, YAG-40,
and LST 611, as reguired, to permit participaticn of these ships in

other scheduled shots,

PRCCEDURE P
— &%

oy

by

~

On (ZUNI} the YAGs and LST were positioned in

p———

the predicted fallout area as test platforms for Project 2.€.3. Upon
completion of their micssions the ships returned to Eniwetck.

Cperzticnel decontamination of the YAG-40 was begun on D + 3 and
completed on D + 5,

In the forward (non-washdown) section, all surfaces except the
face of the superstructure and the experimentael areas reserved for
Project 2.8, were deconteminated by the firehosing, hendscrubbing, fire-
hosingAprocedure. The high pressure, hot liguid jet was used on the
face of the superstructure and for a final cleanup of the experimental
areas. The remainder of the superstructure and the after deck house
were deconteminated by means of firehcsing and hendscrubbing. The hot
liquid jet wes used on all other stern section surfaces.

FESULTS PRGN

k)
v

% »
On the YAG—LD* he initial level in the non-wzshdown

ares forward of the superstructure was 477 mr/hr at the beginning of

nEniog 55 -
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decontamination. The above-described procecures reduced this to 20
mr/hr, an effectiveness of 92 percent when corrected for decay. In

the washdown srea, which included the superstructure, the iyitial level
was 115 mr/hr.  Following decontamination the level was 13 mr/hr, an
effectiveness of 78 percent when corrected for decay. This 1s in agree-
ment with results obtained in operation CASTLE which showed decreased
decontamination effectiveness following washdown,

The working party of 45 men was divided iﬁto 5 & 6 man teams and
expended a total of approximately 15 working hours in the decontamination
of the two ships.

COMCLUSICHS

It is feasitle to decontaminate a ship by means of the procedures
descrited hereirn,

The effectivenesses reported are probebly higher than would be

obtained in the removzl of a more tenscious contarminant,

¢ SrTr A e 7
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Froject 2,10 - Verification of Vashdown Effectiveness as a Shipboard
Radiological Couniermeasure - M. M. Biggers
OéJECTIVFS
Operation of YAG's and IST to be stationed in fallout area,
Ral Safe support for NRDL projects.
Washdown evaluation.

DPSCRIPTIOT AND TYT™RIM™TAT PROCEDURES

This projJect documents the procedures involved with the deplcy-
ment and turn-about operations cf the YAG's and LST. Tt also reports
on the effectiveness of the washlown sysiems.

RWSULTS

Ship Crerations

The projest ships, YAG-39, YA5-407, 2n3 LST-611, successfully

ety

complztel their mission! The ships operated in

“areas N and NNW of Bikini at renges of abcut 40, 20, 2n1 100 miles
respectively for the YAC-LO, YAC-32, and IST-£11,

The YAG-4D enccuntered fallout =zt P £ 3 hours on deck in the non-
washiown arez. The radlation fileld on deck in the non-washiown area
peaked at about 9 r/hr at H £ 7 hours. The ship was closei and the
washicwnhwas in operation for a psriol of about 15 hours, On the after
part of the ship where the washdown was activated, the doses rates were
15 to 25% of those forward. All operatisnal ejuipment functioned satis-
factofily.

YAG-39 intercepted light fallout at about H £ 10 hours on D-day,

Activity slowly increased to 35 mr/hr at about H £ 18 hours and held

fairly constant at that level un*il about H £ 28 hours. The washdown
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was secured atrH #£ 30 hours and the ship opened at H £ 33 hours,

The 1ST-611 encountered fallout only on D £ 1 when at about
0900 (H £ 27) a level of about 0,2 mr/hr was obtained. Howéver, the
radiation level on the deck was about 10 mr/hr in the pudiles re-
maining after the washiown was secured. This activity probzbly came
from contaminated sea water being pumped through the washdown system
when the ship traversel ths fallout area,

Washdown Tvaluatiom

Radiation intensity levels aboard YAG-L0 appezred to be satisfactory
for the purpose of evaluating the washdown system and have been given
precedence over those of the YAG-39, It will be some time before the
Y4G~39 data are available,

The recoris from two continuous gamma intensity recorder stations
forward in the unwash=d area have been reduced and compared with sim~
ilar staticns under the washdown., Survey and film pack Jata are not
available at this time for comparison purposes, The gamma stations
iniicate that at the time the washicwn was secured the percent effective-
ness wzs about 85% for dose rates and 82% for total dosc accumulated up
tz that time,

Visuzl inspection of the YAG-40 upon her return to Eniwetok for
decontamination showed the forward half of the ship completely covered
by the fallout material, all the decks taking on a coral-white sheen
that obscured their usuwal navy grey cclor., An appreciable amount of
fallout material was observed to have collected under the washed area
aft, Tt appeared to consist of calcium narticles about 200 micron

average diameter of high encugh mass to be effectively held up by such

CoPicT- oz

2NLRC

~ AR -



obstructions as deck buit Joints and the Adished deck areas. The
particles appeared to have combined upen centact with the salt water,
and upon being held vp tended tc bocome cemented to the deck and deck

appurtenanzes, This wes the first opporiunity to observe the washiown
against this type cf contaminant,

The washiown effectiveness of 82 ani 385 percent compares favorably
with the results obtained during COperation CASTLE, These values will
te adjusted when corrections are avoilable for deducting the dose con-

tritutions made by the air znvelspe during the transit time,
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1 Tfferts - Flash Plindnesr an? Chorioretinal

Project 4.1 ~ Plomedien

Burns - Col R. S. Fixott

QRTTATTVTS
To galir irnforrmaticn rcgariing the bohavicr of 113 reflexcs under
the high 11luminations rrodveced by atomic Zevices; tz further evaluzt
the blink reflevoes as 2 protective mechaniem apainst cherioretinal turns,
To gain inforraticn on chulier an? fililer rechaniems for eye pro-
tecticn zgefnet choriorelinal burns cavscd by alomic weapons of varicus
types an? yields,

TS TIVTITATION

Tke experimentel arrangeront for thiec projest regvizred the exposure

cf animal cyes Lo the weozpon Jelonaticn st distznces whizh produced

retingd 2ezions dn s similer test scrice during UFSHCT-WNIQTHOLE,

Rathites 2n3 monkeys were the 2nimsls of cholce; the former because of

[N

thits., The monkeys he? both eyes exposed, being use

solely for determining the protection offered by the blink reflex.
Staggerel shuiters of two types were used, The simple closure

shutters were open at time zere and clesed &t varying intervals after,

up to 1 sezcrnd, The elcsci-opern-clcosed shuliers were clesed at time

zers, cpenel al a grecificsl time, rema2irel open for wvarying duraticns,

Protolypes of elcetromagnetic shutters of two types are being

- 6C -




Sy

field tested as a part of this program. These shutters are designed
to prevent or minimize flash blindness, after-images, or retinal burns,
Results obttained on animals exposed behind “hese shu‘ters will be com-
Pared with those obtained by other shutters and filter mechenisms.

Hone of the animils exposed had eves held open by artificizl
means, This intrcduced the rpossibility that the eve might be closed
at time zers., An alarm bell was set up to walken animals, Cameras
focusc? on the animals wers veed to determine shutter speed and to
azocrtain vhether eyes were open Juring the time of exposure,
orenrTs

An cxamination of the exposed eyes cf the animals revezled a
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minimz]l chorioretinal turn in 2 single rabhit, Thi
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ejuipment at the time of re—entry indicated thzt it hz2d functicned pro-
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perly., Aceurat

reis of high speed metion pictures.

and of blink reflex *ime zuzits znz ig

3e23d al re-entry time,

AAVATITTONG

The presence 2f 2 single ahoricorstinzl infury sus-csts that the

7
e

o

g rroba®ly scme-

total therm2l energy delivered at the evpssure site w

b2t less than had been calculateld, and was quite certainly delivered

£

f

=

gt a much glower rzte, The norm:l blink reflex time as determined in

the laboratsory is very nearly coincidont with tre becinning of the
second pulse after detconztion, The presence of a single lesion at-

tritutable to the flash does not furnish sufficient data to make any

erzluation of shutters and filters, Rasei cn these conclusiens,
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mcjgfication of experimental desirn is planned for participation in
later M7 yeapon tests., The site will be nearer to ground 72T0, civing
a higrer total thermal yield. This should rive viluable information,
particularly with reference to the eye rrotection afforded by the
blink reflex when animiale or persons are exposed 12 the flash of this

weapon in the range of severzl megpaton yield,
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Project 5.1 - In-Flight Perticipation of a B-47 - C, W, Iuchsinger

ny

ORJECTIVE
The objective of this project was to mezasure the blast, gust

and thermal effects of a nuclezr detonaticn on an in-flight B-47

correct the criteriz and melhods used in the B-47 Veaposn Delivery
Handbozsk. In addition,; the project will provide hasle research data
for the design eriteria of future USAF aircraft,

INSTRUMINTATICN

with the installeticn of new elevaters, 201 datu chlannels were
availatle on this shot to record bending, sheer anZ torcion in the
wing and horizontzl stehilizer, thermal inputs to the aircrafi, ther-
m2l1ly induced strain, temperature measurements, ani overpressures,
Prior to shot parilecipzticon 9€ percent of these channels were opera*ing

satisfactorily.

ATRORLTT DOSTTION TM SPACE

The B-47 was flying at an absclute altitude of 21,000 fect, a specd
of mach .75 an3i on a healing of 250°T at both T, &nd shoek arrival. At
To’ the horizontal range teyond ground zero was 31,500 fecit, at shock

arrival it was approvimately 87,200 feet,

i
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DISCUSSICN ’

The inputs received by the B-47 —J prear to check with
the expected inputs. Thus the results will be useful in fulfilling the
objective of the project as well as aiding in verification of positioning

me‘thods.
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Project 5.2 - In-Flight Feriicipalion of a B-52 - It F, L. Williame

-CRIFCTIVE
The ocbjective cf this test was to delermine the delivery
capetility of the B-£2 aircraft,

INSTRIVINTATICY

Instrumcntation of the R-52 consisted of 316 cscillograph channels
which r=corded measurem:nte from strzin-gage tridges, accelerometers,
trecrmzceouples, pressure trarnducers, czlorimeclers, rold an? pitch gyros,
raiiomatere, and control position transiucers, In addition, 1€ cameras
reccrde? photo-recorier instruments, wing deflecticon, cloud ceverage,

and firebzll rise and growth,

ATZCRATT TOSITIQN IN SPACE

The following chart shows the airplane's position at Time Zero

and shoel zrrivals

#Slant
Altitude Offcet Truc Healing Distance Velocity (fps)
{&bsolute) (£t} degrees) (£e) TAS Ground
Corditions at 32,000 5,000 248 39,600 330 790
Time Ters
2itiene at 32,000 5,000 248 £9,200 835 795

*8lant 1istance from Adrcraft to Grouni Zero

E- Fog e ny
An [SY "
n Liau -

o ¢



—-—

Instrumentation Failures: Thirteen oscillograph channels failed

-t
during the ssion, All cameras and photo-recorder channels
remained operative. Appreximately 9€.2 percent of the total instru-

mentation was oporative
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Project 5.3 - In-Flight Participation ¢f a B-66E -~ R. W. Bachman

QRJECTIVE
‘The primary objective of this test was to measure the thermal

effects of a large yield nuclear airburst on a B-66B aircraft in-flight,

INSTRUMTNTATICY rf}
: £
Instrumentation of the B-66 for &\Zuni) con-

sisted of 60 thermocouples ani 73 strain gages at 7 stations on the

left wing, 9 thermocouples and 10 strain gages at 2 stations on the
richt wing, 34 thermocouples and 18 strain gages at 7 stations on the
left stazbilizer, and 9 thermccouples and 12 strzin gages at 3 stations
on the right stabilizer, plus €3 channels of correlating infecrmation,

ATRIRAPT POSTTION IN SPACE

Using the K-5 Radar System the B-£6 was positioned at an eltitude
of 12,000 feet, a heading of 070 degrees and a horizontal slant range
of 27,000 feet at time zero, At time of shock arrival the horlzontal
rznge was 92,6N0 feet with the a/c on the same heading and the same
altitule as before,

RYEUITS

DELETED
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Project 5.4 - In-Tlight Participation of a P-57B - It Herold M, Wells Jr

QRITOTIVE

The cblective of this project is to measure the effects of a
nuclear detonztion on an in-flirht B-57 aircraft. Recorded data will
be used to verify or correct the B-57 Veapons Delivery Handbook. In
addition, the prcject will provide basic research data for design
criteria of future USAF aircraft.

INSTRIM™PATION

Qut of 220 channels being recorded, & data channels were lost for
variouc reassns. They have been repaired, or replaced by spares.

Instrumentation consisted of strain gages, thermoccurles, calori-
melers, rziicmeters, pressure gages, and various other tranducers. It
was planned to position the BP~57 in a positien corresponding to aprrox-

imately 80 ~ 25 percent 1imit lcad on the critical momber of the

LTPARAYT DOGTTIOY TN STACT

The JB-S7B was flying at an ahsolute altitude of 17,250 feet,
heading 073° in a tail-on positicn at H £ O, FHorizontal range to ground
zero 2t H £ O was 34,000 feet (aircraft traveling at 2.2 ft/sec). Air-
craft position at time of shock arrival (E £ 79 seconds) has not been
received frem Raydist, Hezding and altitude same at H £ O.

RTSTITS

DELETZD

- 69 =



it

7C



3

]Il.l'l..kzuwl)

c— e

Project 5.5 -~ In-Flicht Participation of F-84F Aircraft -

Capt R, F, Mitchell

OBRJIFCTIVE

The objective of this project is to determine the response of
the F-84F weapon system when exposed during flight to the effects
of a nuclear detonation,

INSTRIMTTATION

The instrumentation consisted of strain gage bridges located at
Station 90 ani 150 on the left and right wing; Station 365 on the
fuselage; Flight Station 12 and 35.5 on the left and right stabilizer
and W. L. 20 and 53 on the fin. The forementioned strain gage bridges
yielded bending moment information. Structure responses were related
to energy inputs with overpressure transducers located on a nose boom
and in the sides of the fuselage,

ATRCRAFT POSITION IN SPACE

The planned position of Barley was on an inbound heading of 130°T

with an offset of €3,600 fest north and east of ground zero., The air-
craft was to be directly side~on to the shock wave at H £ 51,5 seconds,
Actual Pesition on shot day was three minutes late at time zero or
approximately 144,000 feet short of the time zero position. Shoeck ar-
rival occurred at H £ 135 seconds instead of H £ 51.5 seconds, the
calculated value for the on time position. The miss-positioning of
the aircraft occurred Bs a result of an error made by the Raydist Con-

troller,
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Project 5.7 = Thermal Flux and Albedo Measurements from Aircraft -

Capt R, L. Drescer

ORJITCTTVES

The objective of Project 5.7 partizipatizn on this shot was to
obtzin thermzl flux and albedo information of a nuclear 3etonation
with airborne calorimeters, radiometers, and sixteen millimeter motion
plcture cameras,

IMSTRUMTNTATTON

strumentation withir the purview of Froject 5.7 which was in-
stalled in the B-47 inz2luled ninctecsn WAL czlorimeters and twe NRDL
raZicmeters for measuring the direct and surface reflected thermal
raellation, Six ecalorimeters were utilized to measure thermzl radiation
which was back~scattered toward the cockpit, Scven GSAP N-C cameras
were utilized to chiain rhotozrarhic coverage of the fireball, the

earth's surface, ani of clouds beneath the aircraft, and also of any

a2 ¢lsud which could contritute to the back-
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Prolzet £.7 instrumentiaztion en the B-52 incluided the hasie 21 in-
strumcnts for thermal radiation measuremcnts, but only an adiditional two
instruments were utilized for back-scattier mesasurements, Eicht GSAP
cameras were installed for photograrhic coverage.

Project 5,7 instrumentation on the B-57 consisted of the basic
twenty onc instruments and six cameras,

Prolect 5.7 instrumentation on the R-66 consistel of the basic

twenty one instrumonts and twelve cameras.

Nedther tacticzl bomber (E—éé, B-57) was instrumented for measuring
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back-scattcereld thermal raiiziinn. The tweniy one tasic thermal instru-
ments posscescd varisus fields of view and were sultably filtereld to
oblain nualitative spestral distribution informatisn, All channels
were roeorded on Consoslidated Reocorlers eveopt the siy back-scatter
channels in the B-47 which were reccrdel on the magnetic tape. The

cameras were ecuipped with red and blue filters to obtain information

izn of the ope-trum,  Several cameras

v

at each end ~f the vedrle re

were oyiipred w3th encotrasccpie attashmonts to ohiain continuous

"3

speetra in the visihle rezion., Two of these spectrozraphs were cperated
at the ™20 Chiccmets {(Wil1liam) photo tewver,

o !

AT AT AT hr\qT-h]'r'ﬂy 7-!‘1 on)

nformztion of the poeition in space of each aircraft is contained
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0

in the rerorts of the folloving projects:

4

Praojeet 5.1 - BLT Projoct £,3 -~ P-6E
Projoct 5,2 - B_E2 Projeot 5.5 - B-57
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Pholeograrhic data

A total

- + -
Thir [

cne sufferz?

the two camer

camerz

three

of 35 cameras were oprrate? by Troject 5.7 on thie event,
of thesc were eirtorne in four aireraft., Cf these, cnly
£1lm treakage, A1l cthers operated sctisfactorily., Cf

as operated in the EG&G photo tower at Chileerete, one

malfuncticned apparently dhe to thermal damage, and the film

-

othar was domozed by fallopt radistion, An examinaticn of 211

developed film has not as yei been completed,

. ‘.”
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Project 5.8 ~ In-Flight FParticipation of an A3D-1 Alrcraft -

IZDR P. S. Harward

CrRJFCTIVE

Tre ctjective of this tesl wze to investigate the A3D-] aircraft
capability for the delivery of the nigh yield nuclear weapons by the
mecasurermcnt and correlaticn cf the 3n-f1ight effects of a nuclear de-
tonzation,

INSTRIMTTATION

DICFEYS

Instrumcntaticn of the A3D-1 aifrerzfi concleted of 96 oseillograph
recording channels, cne photo recorder, four GSAP careras, and three

dosimzters, The data rccerde? incluied temporaiure rice, thermal input,

+

rate of thermal ianput, cverpressure, gust loading, alrcraft response,

engine respence, and garmz raiiztion,

The AZD-1 z2ireraft was flyirg at an absclute altitude of 28,170
feet, healing 071°T ir a taileen rosition =zt H-hour, Slant raﬁge to
ground zero at H-hour was 42,000 fect (aircra®™t traveling at €22 ft/sec).
Aircraft positicn at tirmc of shock zrriwval (H £ 21.€ seconds) was 100,470

o

feetl slant range on a heading of 071 T at 27,200 fect absolute aliitude.

RESUITS

——

DELETED
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(ZUNT)
Project €.1 - Accurate Location of Electromogneiic Tulse Source -

Dr. E. A, lewis

ORITTTIVE

To utilize tre clcctrcmagnctic signsl crigirating from nuclear
weapsn detcnations ts detcrrine ground zers of detenatlon. Seccndarily

o orizin the 7ield dztz that is z2vzila»le in the bomd pulce.

1N "‘f‘""]”,"{f‘
A

4 e wNd s

Toozticn of ground zero is made vy use ¢f an inverse Lorzn rrincizle,
The cvzet time the bom® pulce is received at waricve stullons is recorded,

The exazt timc differconce in receipt of the elecztromagnetic pulcse te-
Lween two slations will ke used to determire a hyTertollce curve which
Yogreund zoro, The point of intercection of two or mecrc curves
determines ground zero,

There arcs two sysleme, Tne of the gysiems is known as the long

rase line system and the other, the short base line system, Zach system

haz two scts of stations. The long base line hzs one set of stations
l1ceated in the Fawaiian Islands (Midway, PalryTa and Muui) with synchro-
mizirng antenra stzticn al Iailm, Maui, z2n1 the cther set of stations in
tre Stztés (Farlingen, Tewas; 2lyiteville, Arkancas; ¥inross, Michigan,

1t

and Rome, New York) with synchronizing antenna staticn at Cape Fear,

North Carolina, The shcrt base lines have one cset of stations located in
the Yawaiian area (Kona, Hawaii; Fapa, Hawaii; and Red Hill, Maui) the

other set in California (Pi‘tshurg, Woo3lani, ani Maryville),

rawailil, ¥ona net all staticns rescived and recorled electromzgnetic

from tomt deteonation.
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Califcrnia
Woo3land net all stetlcns reccived and rccorled electromagnetlc
pulse emanating from bemb detonuaticn,

Ienz base line

Hawaii, Iz2haira net all stz‘ions received and recorded electro-

magnetic pulse emanating from bomb detcnation.
Stzteside, Harlingen APE Texas all stations received and recorded
electremagnetic pulse emanating from bemb detcnation,

Criffice AFR New York reccived and recorded electiromagnetic pulse

omb detcnaticn.
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cn can be made until further informaticn is received
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frem date reduction and interpretztion,
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Project 6.3 - Effects 5% Atomic Txplosion on the Ionosphere -

M, A, Hawn

QRJTeTTIVE

The objeétive of Project 6.3 1s to obtain data on the effects
of high yield nuclear explosions on the Ionosphere, Principzally, to
investigate the area of abzorption, probably due to the high altitude
raiiozstive particles, and to study the effect of orientation relative
to the earth'smagnetic fi21d on F2 laver effects,

INSTRIIMTTTATTON

[he svatem comprises:

Two Ionosphere recorders, type C-2, operating on pulse trans-
mission, inctalled in 6 ton trailer vans, cne located at Rongerik Atoll
and one located at Kusaie in the Caroline Islands,

Cne Tonosphere recorier, type C-3, operating on pulse transmission,

instzlled in a C-77 plane based at Tniweitok Island,

Det211=d Description:

Icncsphere rezorder site (Rongerik A+cll)

site (Xuszie)
a. AN/CP2-7, type C-2 Ionocsphere recorder with a power output of
10 XW peczk pulse alternately transmitting and receiving sutomatically
over the range of frequencies from 1 to 25 megacycles. This equipment
mezsures and records at vertical incidence the virtual height and
critical frejuencies of ionized regions of the upper atmosphere,

b, A €20 ohm multiple wire antenna designed and erected, so that

that the direction of maximum intensity of railiation will be at the

(CoIEn/EoE
LatL RC
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desired vertical angle over all of the operating frequency range from
1 to 23 megacycles, The transmitting and receiving antennas and the
ground plane were in mutual perpendicular planes with the plane of the
transmitting antenna oriented 53° to the east of magnetic north,

Jonosphere recorder site (C-97 airplane)

a, Same as for Rongerik and Kusaie, except that a C-3 Ionosphere
recorder was used, This recorder i1s the same as the C-2, except for a
few modifications and improvements,

b, The transmitting antenna in the C-97 was a single wire delta
fastened to the lateral extremities of the tall assembly.

OPERATIONAL

Ground statlons at Rongerik and Kusaie, using 15 second sweep
operated on normal 24 hour schedule: 5 sweeps per hour until H-15
minutes; thence continuous until H £ 8 hours; thence routine,

Airborne Station C-97: Routine operation until H-15 minutes;
thence continuous usirg a 30 second sweep time until approximately
H £ 5 hours,

RESULTS

Ionosphere stations at Kusale, Rongerik and the C-~97 airborne
station operated successfully during this test,

Kusaie: The effects obsegggasfor this test were about the same

<50

as those observed during*(CHEROKEE) except that the arrival

time of the disturbance in the F region was approximately 5 minutes

earlier at H £ 27 minutes,
Rongerik: The effects were approximately the same as for)

(CHEROKEE) .

COPIED/DOE
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C-97 aeirborne station: Recorded data will not be available for
evaluation until the plane returns from Hickam AFB,
The Ionosphere was in a slightly disturbed condition (due to

abnormal conditions already existing) prior to shot time,
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Project 6.4 - De‘ermination of Characteristies of Airborne Flush
Mourted Antennas and Photo Tubes fer Yield Determination

at Extended Ground-to-Air Ranges - Allan J, Waters

QBRJFCTTVTS

To determine thz effcolivensss of flush mounted airborne antennas
ani phototubes at variocus grouni-to-zir ranges in detecting character-~
istic low freguency elecircmagnetic raiiation and visible radiation,
resgactively,

To determine the temporal and amplitude characteristics of the
low frejuency elactromagnetic radistion =2t variosus ground-tgs-air ranges.

Te detezrmine the tempecral and intensity chzracteristics of visible
raiiaticn at various grouni-~to-zir ranges,

To determine the effects of amblent coniitions uron the satisfactory

mezsuremant of the parameters specified in the first two items sbove.

INSTRIM™TATTION
2 fiducial antennas 2 scope cameras
1 whip antenna 1 sejuence camera
1 synchronizer 1 recorder

2 pﬂotoheads

2 Dumont Scopes (1 a dual beam, 1 a single beam)
RTENITS

Alrecra®t distance was approximately 92 miles from ground zero.
Ejuipment was funclioning properly and was keyed at the proper in-

terval before zero minute, This wouli lead one to believe that de-

sired data was otrtained., As data is instantaneous, results cannst
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be confirmed until developrment of pholography.

conTuSICeS

Depenis on results of photography.

- 83 -

\iw



"
f&( ZUNI)

w7 -
Project 6.5 - Analysis of Electromagnetic Pulse Produced by a Nuclear

Explosion - Charles J. Ong

OBJECTIVE

The objective of Project 6.5 is to obtain weveforms of the electro-
magnetic radiation for 211 the detoneations during Operstion REDWING,
This data is to be used in connection with a continuing study relating
the wave form parameters to the height and yield of the detonation.

INSTRUMENTATICN

Two identical stations are used to record data, one et Eniwetok
end one st Kwajalein.

The instrumentetion consists of & wide-bsnd receiver with separate
outputs connected to each of the three oscilloscopes. Mounted on each
oscilloscope is a Polariod Land Camera for recording the transient
display.

RESULTS

Station A: Eniwetok

The predicted field strength “es 16.0 volts per
' AR R
meter, The measured field strength*was 14.4 volts per

meter, The general waveform for the l.O‘/fsec/cm sweep was poor but the

waveforms recorded for the other two scopes were good.

Station B: Kwajalein

No record date due to the loss of timing with WWVH,
CONCLUSICNS
A1l datae has been forwarded to Evens Signal Laboratory for final

analysis.
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Projcet 8.1 - Basic Thermal Naddation Mcosuremonts - W, B, Plum

OrITCTIVE

The objective of this project was to mezsure the time history of
irradiance, thermal raidiant energy, and the spectiral distiribution of
radlant energy from threc stations with a time recolution of 20 msec; and
the irradiance and spectral distribution of irradiance from two statlions
with a time resolution of 52 microsecinds, TFrom these data it will be
pocsible to obtain a general traznsmiscion ccnffici;nt for the atmosphere,
transmission coefficients for the z2tmosphere for narrcw wavelength bands,
sceilering cosfficients as a function of the field of view, and the
partition of energy between the first and second thermal pulses,

THSTRIVTNTATTOY

Three stations were instrumonted for this shot, Station 812,01 on

Thiecrete, 32,077 f4 from G7; Stztion 210,03 on Airukiiji, 16,200 ft from
GZ; and Stations 813,714 at thne 200 ft level on Enyu and Station £12.01B
en top of the instrument trailer, 68,700 ft from GZ. NRDL radiometers and
cilorimeters, listed below, were ussd on this shot, Duplicate instruments
cernsicting of 11 calorimeiere and 1 raliometer were connected to each
Heilzn? oscillographic recerder, Two rezcrders vere used at each stztion,
(1) Total energy, quariz filter, 90 degrec field of view

(2) To*al encrgy, quartz filter, 90 degree field of view

(3) Spectral, 3-£9 filter, 90 decree field of view

(O]
(

(4) Spectral, 2-58 filter, 2C degree field of view

(5) Spectral, RG-2 filter, 2 of view

J
Pl
M
M
i8]
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D
~
[y
D
|
[
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(6) Spectral, 7-56 filter, 90 degrec field of view
(7) PField of view, quariz filter, 11 degree ficld of view
(8) rield of view, quartz filter, 22 dcgree ficld of view
(9) Pield of view, quartz filter, 45 degree field of view
(10) Field of view, quariz filter, 90 degree field of view
(11) TField of view, quartz filter, 160 degrec field of view
(12) Radiometer, quartz filiar, 92 degrec field of vicw

The NFDL recording spectrometer wzs ucsed at Stations 813,014 and

23 to measure *he spectral distri-

n

813.01B, This speciromeler wac u
tution ¢f irradiance ac a funcltion <f time -ith a time resolution of
57 microcecconis,

The NRL bolometer was uscd to moacure the irradiance as a functicn
of time with a time rescluvtion of 50 microseconds. Two bolometer chan-
nels were located at each of the Stations, 213,.C1A and 813.C1E cn Enyu.
ROSIMITS

All irsiruments functioned satisfactorily with the exception of

three of the 15 cameres., A preliminary reduclticon cf the data without

the 2id of precsisgior  instruments gives the fellowing results:
Station Duantity Meosured Toantiiy
812.C1 Total Fnergy 21,2 £ 3.0 cal/cm2
g12.71 Max Irradiance 7.4 £1.C cal/cmz/sec
812,M Time tc Max Irrailiance 1.95 seconds
810,03 Datz not reduced for preliminary report
813,014 Toial Tnergy 1.6 £ 0.3 cal/cm2
313.01A Max Irradiance 0.9 £ 0.13 cal/ecn®/sec
813,014 Time of Mzx Irradiance 1.73 seconds
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Statiom
813.01R
813.C1B
€13.018
813,711
813.C1B

313.,ME

L

. Mantity Mezsured Quantity

" 2

Total Trergy 1.3 £ 0.2 cal/em
2

May Irraiiance 0.66 £ 0.1C cal/cm“/sec
Time of Max Irradian-e 1.75 seconds
Time of First Max 2.5 msec
Time cf Minimum 160 meec
Time of Second Max 2.0 sec

Only 0,05 percent of the total thermal energy was reccived prior to the

minimam,

~
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To delermine the spectral 3istrituticn of the 1rradiance from
raton surface burst at an airborne station and cermpare it with an

o d &
i1deniical mozsurement from a surface siatlcn; and Lo detcrmine the

fireba2l color temperature by correcting for atmospherie attenuzation
ty an iniepconlenl measurement,

Ium guurlz Hilger specivomeicr, The ~poctrurm is szample? dn narrow

. I~ .. ~ - s SR o - - 3 -
Punds by plictorcelle 3n the viedtle rogicon ond TES eellc In the infra-
r=l, Thc elertvieszl signal ie then reccrled on an Ampex 81 teps re-

zrzl of known out-~
rul znd spcotral ddetrituticn frormoa fived ypoint on the ground towards
1l Yezr is rocedfved by a detector in the
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The spectrometer opereted normally and to date data aprezrs on
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a1l channelsz from 3 to 13, re in the 2500 -
30C0 Angsirom regicn.
The calorimeier funcilercd snd satisfzetory data was obtained.

measurement wat not parformed due to insufficent

3

¥

The Transmiszio
time availatrle to rcpair light which, during a test run on D-2, mal-
funectiicned, Sirvlzted runc will be wmade to ohizin a statistical

szmple of the atmespheric atteruaticn ewisting for thie event,

r—
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Project G.1 ~ Technieal Thotccraphy - Lt Col Jeck G, James

Project 9.1 aircraft RB-50 CARTER 1, 2, and 3 participited on this
event, All three aircraft were properly positioned at iero time. The
first 15 minutc leg of clould photography was flecwn at 20,000 feet,
CARTER 1, climbed to 25,002 fect 2on the back leg and completed the
missicn at this altituie, CARTTR 2 and 3 maintained a 20,007 feet
altituic with an unresiricted view of the nuclear cloud, Phctography
covercd clovd growth an? Arift for approximately cne hour, Camera
erewe reported no milfunctions. In addiition to camera work each air-
cerafl carriel a thangmeter mounted in starbteard oblique camera window,

Lt corclusion of the cloud rhetegraphy mission, CARTFR 1 proceeded
12 grouni zero and war cleared intc the area at 0530 for the purpose
¢f aerizl marping the crater and perform damare assc nt protegraphy.

-

~Zcw clouds preoventel flying the crater survey at the prescrited alti-
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tude of 3,000 feet. However one photczrarhy run
zero at 1,502 feet in an effort to record preliminary data on crater
ralius. This film has been analyzed and resultes were satizfaciery.

Trve ecrater mezsurements will be acesmnlishzd as scon as wezther cone
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PART III
TASK UNIT 1
LASL PROGRAMS
/‘Ci,(tt’x ﬁ%"‘!
Keith Boyer

Advisory Group

Program 16 - Physics & Electronics & Reaction B, E, Watt
History
Program 18 - Thermal Radiation H. Hoerlin
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\__Project 16.3 - Electromagnetic Investigations - R. Partridge
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Project 13,3 - Spectroscop{ - H, Stewvart

For purposes of intercomparison all results obteined b&
Project 18,3 are presented and discussed in the Navajo report
vwhere a descriptiqpuqf instrumentation is also included.

On the\ﬁ(Zuni) Shot all equipments operated. There
was insufficient light to give exposures on the 102 spectro-
grarhs, the U of R spectrograph and the 70 mm strip spectrograph.
Faint pictures of Teller light and firebell growth were obtained
on the Bowen and the Mod 6. A faint Teller spectrum appeared on
the Mezinel plate. A good minimum exposure was oblained with the

Jeco,
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Project 18.4 - CHORD EXPERIMENT - H, Hoerlin
TIME INTERVAL MEASUREMENT

E. W. Bennet, R, Day, Don Westervelt
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It should be stated that the equipment used for these measurements was

not designed for this purpose, but rather for spectroscopic analysis of

fireball phencmena,
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PART IV

TASK UNIT IT

UCRL FROGRAIS

v. D. Gibbins
Dep for UCRL

Program 21 - Radiochemistry R. H. Goeckermann
Program 22 - History of the Reaction L, F. Wouters
Program 23 - Scientific Photography H. B. Keller
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Project 21.1 - Radiochemical Analysis - R. Goeckermann
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Project 21,2 - Sampling - R. Batzel

The Air Force Special Weapons Center supplied two F-84G and three B-57

to take samvles on this device.
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Project 22,1 - Measurement of Alpha and Tiring - W. H. McMaster
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Fig. 22.1-2
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Project 23,1 - Fireball and Bhangmeter - H. Grier

D. F. Seacord B. M, Carder

FIREBALL

A total of four Eastmans, one 35mm Fastax and one Mitchell from

Enyu, Aomoen, and Chieerete

i ke

-

¢

There was no significant change in yield as seen from the three stations,
Meteorological data were not available at the time of anelysis

to employ the variable ambient density correction; consequently, an

average density value based on past observations was used., The variation

in yield due to density will not result in a significant yield chanse.
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Fig. 23 ol-l
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Fig- 23 ¢1—2
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Project 23.2 ~ Cloud Photography - H, E, Grier

Preliminary measurement of height-to~top arnd maxlmum diameter at
time of stabilization have been made on two 70mm Airborne Cloud camera
films, The distance of the aircraft was determined from the Ravigator's
log and is approximate at this time,

The results were:

Height-to-top

RB~50 #7120 90,000 feet
RB-50 #7131 88,000 feet

Diameter at stabilization

RB-50 #7120 73,000 feet
RB-50 #4{7131 80,000 feet

The time of stabilization can only be approximated at this time
because the cameras falled to record the zero frame, The approximate

time is 05:58 81,
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Project 23,5 - Remote Time Measurements - H. E. Grier

B. M. Carder

One record was obtained from two stresk cemeras operating at the Enyu

control point. |
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