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Ey.-: detonated as the Zuni shot on the ground at the west

end of Eninman Island, Pikini Atoll, at 0556:00.3 on May 28, 1956, and

appeers to heve operated very closely as predicted./
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BIKINI OBSERVED WEATHER FOR 28 MAY 1956

ZUNI SHOT TIME 0556M

1010.5 mbSea Level Pressure

Temperature 81°F

Dew Point 76°F

Relative Humidity 804%

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)

FASE TOPS

3 to 4/10 Altocumulus
and Altostratus 8,000 ft 12,000 ft

4 to 6/10 Altostratus 17,000 ft (Thin Layer)
4/10 Cirrus 25,000 ft 27,000 ft
4 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.

Sea water temperature, 83°F,

. COPIES oor
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- Pressure
Millibars

1000

894
850
784
773
738
716
704
700
618
538
526
500

490
358
300
267
250
200
150
116
100

94

Height Direction
Feet Degrees

1,000 080
2,900 070
3,000 070
4,000 090
5,000 090
6,000 100
7,000 100
8,000 100

9,000 100
10,000 100
12,900 090
14,000 090
16,000 110
18,000 100

pur pct
a

Height
Feet

310
35543
45950
7,251
7, Obs
8,924
9,711

10,172
10, 340
13,747
17,356
17,946
19, 260
24,880
27,526
31,580
34,285
35,700
40,510
46,340
51,214
54,,010
55,151

Temperature
°C

27.2
19.5
17.8
15.2
14.2

12.5

09.5
10.2
09.8
05.5
~04.2

~04.8
~07.0

~17.5
22.2

~32.8
~38.8
~42.7

~54.1
~69.8
-79.0
~80.4
~81.0

BIKINI WINDS ALOFT

Speed
Knots

23
22
24
24
21
19
19
19
19
20
21
15
10
10

Height
Feet

20,000
22,000
24,000
26,000
28,000
30 ,000
32,000

36,000
38,000
40 ,000
45,000
50,000
52,000

Dew Point

oC

22.8
15.2

08.8

-04.5
00,2

-09.5
02.2

-14.5
M

-17.5
-13.5

-22.8

-19.0
-28.2

-34.8

-42.2

-48.2

M

M

M

M

N

M

Direction Speed
Deprees Knots

140 10

240 12

1600 15
170 18

160 14
170 12

210 27

220 21

230 29
230 38

220 40

210 35
240 25

250 25
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PART II

TASK UNIT 3

DOD PROGRAMS

Col. K. D. Coleman

CTU-3

Blast and Shock Measurements

Nuclear Radiation and Effects

Biomedical Effects

Aircraft Structures

Tests of Service Equipment and
Materials

Thermal Radiation and Effects

General Support

- 16 -
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Project 1.1] - Basic Plast Measurements - J. J. Meszaros

The objective of the participation of Project 1.1 on the

\e a(2:) was to document the propogation of a blast wave

from @ megaton yield surface burst.

A total of 25 pt gages and 9 q gazes were installed for Zuni.

Two blast lines were instrurcntcd. There were 14 pt gages and 4 q

g4eces on the Eninman Complex while on Tmirikky Island,10 pt gages

and 5 q gares. There was 1 pt gare on Enyu for Water Wave Studies,

There was considerable damage both to the pt and the q mounts.

Threc pt mounts were blown out and the gares were not recovered.

Six of the q mounts suffered from severe to light damage. Tro were

blown out completely while the other four were bent back at varicus

There was a precurscr wave recorded on both blast lines. The

recorded values of peak overpressure are plotted in Fig. 1.1-1.

The 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 asscei-

ated with @ precurser, Although the wave shape is distorted, the

peak overpressure values beyoni 8,070 feet follow the predicted pres-

sure distance curve for a yield of 3.5 MT at zero height of burst over

a poor surface. There is a wide spread between the pressure values

recoried at 7020 feet on Eniirikku and 6900 feet on Eninman Complex.

It is believed that this difference is real and not a gage error. If

the data points from Pniirikku are eccnnected a precursor type pressure-

~17 =

a



a

distance curve is obtained.w
n

A compressibility factor for Mach flow was applicd to the dynamic

pressure values from the Eninman Complex. The corrected values

plotted in Fig. 1.1-1, Along with the corrected values a curve

plotted using the calculated values from the equation:

: Ps where P, = Peak side~on

"oO s P, x Atmospheric

- 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 air 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 station on Eniirikku approximately

6000' from ground zero, The cameras were located on Enyn.

RESULTS

The rocket instrumentation and the photographic 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,

24 - 20 - a4
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Project 1.5 - Drag Characteristics of Various Shapes ~ J, J, Meszaros

VEHICLE RESPONSE STUDY

OBJECTIVE

The vehicles 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 concrete conclu-

sions, This was especially true for transition from light to severe

damage levels,

TECHNIQUE

Ten vehicles (truck, 7 ton, 4 x 4, utility, Model MB - WWII) were

set up at six stations, One side-on vehicle wes placed at 6900 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 1€,500 feet, Steel stakes were driven

in the ground at each station to facilitate displacement measurements,

RESULTS

Evaluation of the damage revealed very severe damage 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

1y
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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 16,500 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,

CONCLUSIONS

In general, the desired transition of damage levels was attained,

A more 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

OBJECTIVES ayOBJECTIVES aw
a .

In consequence of the failure of theSARINoon) Shot on

Operation 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 at various points on

the surface of the structure and to make 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

TT ~ 22 - J
=
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reluctance, pressure gages, The gage pressure ranges were assigned on

the basis of an expected free-field over-pressure 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 thet from the shock tube, but the possibility for comparison

with data obtained from the passage of a precursor wave over & full

size cubicle on Operation TEAPOT still exists, Neither sufficient time

nor means for analysis of these data are available at the Pacific

Proving Ground,

CORIED/DOE
LANL PG ~

- 23 -
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Project 1.8 ~ Crater Measurements ~ F. E, Deeds

OBI FOTIVES

| The objective 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 objective of this project to correlate

the date obtained with previous surface bursts at the Pacific Proving

Grounts (PPG) and with the JANGID surface shot at the Nevada Test Site.

INSTRIMENTATTON OR TECININIES

Preshot Survey: Rays exten*ing from ground zero and 60 degrees

apart were surveyej] to a distence rrester than any expected crater

redius, In addition, uncontrolled stcrecsptiite aerial photographs were

taken of the shot area,

Fostshot Survey: Acrial photographs were taken in order that the

diemeter of the crater could be measured by the use of stereoptic equip-

ment. At H £ 24 only one pass was mide at an altitude of 1350 feet.

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

of the crater was not obtained. A second missicn was set for D ¢ 4.

A
wPasses were made at altitudes of 3,090 and 1,509 feet. Lead lire

rater area proceeding along the sameQsoundings were to be maie of the

rare that were surveyed prior to the shot.

RESULTS

On D # 6 lead line soundings were made of the crater area. Due

to an error made on zeroing in Raydist equipment the LCM was positioned

at an erroneous ground zero {approximately 1CO feet due south of its

true position) thus all rays run parallel to the one surveyed before



the shot,

ay

Soudings indicate that the depth of the crater was 10€ feet

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

ground zero, A profile of a special sounding is shown in Fig. 1.8-l.

w~ 25m N
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Project 1.9 = Water Wave Stuiles - Ly W. Kidd

OBJECTIVE

tudies of water wave action fpenerated by the detonation of large

yield (greater than1MT) nuclear deviccs are made at relatively close

ranges and at several distant islanis by Project 1.9,
oy©

TAND TP A on .INSTDUMENT ATION LA
oe ~

The instrumentationorwee essentially the

(CHPROKET), with the exceptien that higher

  

iseal wave antiok in the Pikini arca was expectcd, and a more ox-

tensive instrumentation effort was made in this areca. Of the local

instrumentation, five shere recording Mark VITT wave units (sone at

Pniwetok) and ene skiff station in Pikini Legoon gave usefl fate.

PST Prefect 1.1 mete a number of inunjaticn measurements, tet the re-

 

 

 

 

Station Approximate largest Wave Pericd No, of
Range (mi) Yetsrt (em) (sec) Vaves

Ailinginee 4o Recora not yet available
Eniwetok 209 b.2 359 5
wake 509 5 350 5-7
Johnston 1500 Undetectable atove high backercound

~~

The very long rerioi TSrggrlituie waves were again observed on

the Eniwetck record, Microbarorraphice records were obtained on wWeke,

ee _— ,



wy
but instrument failure occurred on Jchnston before disturbance arrival.

It will be noted that theMBprosuces waves as high as CASTLE

. BEY20nc0), a 10 MP surface burst. This is again attributed to in-

creased instrument sensitivity. ThePF:cuts confirm the in-

dications that the water wave disturbances are generated by barometric

rather than direct erergy coupling effects.

Close in results arc as follows:

Wave action in the Pikini Lagoon was less than that expected.

Approximate maximum deep water amplitude (trough to crest) at various

stations were as follows:

Pryu ~ 34 feet

Bikini - 24 fect

Airukiiji - 6 fect

Chiecrete 5 ot 34% feet
ae

Periois of0wave train rance? from four minutes te cne

minute. Up ruch and imundation on Bikini Atoll islends wes insipnifiecsnt

complex and Eniirikkuw Island. The beachf
eexeept in the ™inman-Airukiij

lincs of this area shew heavy scouring. The near half of Enitrikku was

subjected to heavy wave action. The extremity of water inundation in the

tion «was approximately the ecnter of Airnkiiji. Aprarcntly+
other 2 pt

e

1)re

there was unexpectedly fpreat convergence an? dissipation on the necrby

islands near Eninman, In addition the crater breke threugh neither into

the deep ccean nor the deep channel. All shore recording stations in the

Bikini area yielded data on the overpressure.

- 26 —
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Project 2.1 - Garma Exposure vs Distance - P, Brown

OBTFECTIVE

. The object was to measure initial and residual gamma radiation

using NBS type film badges, quartz fiber dosimeters, and chemical

dosimeters,

DESCRIPTION AND EXPFRIMTNTAL PROCPDURES

Standard film taiges and quartz fiter dosimeters were distributed

at varicus positions throughout Pikini Atoll] anj on the ship stationed

in the predicted fallout area. Some baires were exposed without

interruption, while others were exposed in sequence or shielded from

the fallout by dropping mechanisms activated after blast arrival.

RESULTS .

Since all of the results are total expcsures it was necessary to

estimate the amount of residual in crier to evaluate the initial gamma

exposure. The estimates were based on known residual exposures at

Similar stations just outside the range of initial exposure and on

rclative recovery times and recovery rates, The estimated residual

contamination was 150 roentgens for the land stations and 15 roentzens

for the reef stations from Airukiiji through Pniirikku. Since individ-

val residual exposure values may fluctuate, the value of initial data

from a few of the stations is questionable. However, a curve based on

all of the data should be of value. Table 2.1-1 gives the initial results.

CONCIUSTONS

The initial gamma exposure results are in reasonable agreement

with predictions contained in TM 23-200,

- 29 ~ Q
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Station
Number

210,30

210,33

210.2

210.34

210.35

210,27

210.27

210.56

219,26

, CURio tr
r LANE RE

Distance
(feet)

7,000

9,420

9,420

10,320

10,935

11,270

11,270

11,510

12,940

Cay
TABLE 2,.1-1 INITIAL GAMMA EXPCSURE
RPSULTS F2OMa2")

Le
Total Estimated

Exposure Residual
(r) Fxposure

(r)

16,000 150

1,800 15

850 15

465 150

205 15

200 150

145 2100

69 15

25 15

- 30 -

Resultant
Initial
Exposure

(r)

15,250

1,785

835

315

190

50

45

54

10

Location

Bigiren

Eniirikku Reef

Eniirikku Reef

Eniirikku

Eniirikku Reef

Airukiraru

Airukiraru

Airukirarv Reef

Ajrukiraru Reef

L
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Project 2.2 -— Gamma Dose Ratévs Time -— P, Brown

OBJECTIVE

| To measure residual gamma radiation intensity as a function of

time at land fallout stations, and to measure the initial gamma

intensity vs time for a high yield air burst.

INSTRUMENTATION

The initial gamma dose rate vs time was to be detected by

scintillator-photomiltiplier detectors with time response to 10 msec.

Residual and fallout gamma intensity vs time was to be measured with

ionization chambers and associated electronics. Station locations

spread from Bokobyasdea (Able) through Nam (Charlie) to Fnyu (Nan),

andj on the YVAG's and LST 611.

RTSULTS

Nesentially complete fallout data were obtained and it is

believed that good initial gamma 22t2 wire chtaine3. Evalustion of the

results is in process, tit no data can be reeeric? at present.
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Project 2.4 - Decontamination and Protection - J. C. Maloney

OBIECTIVES

To study the contamination of various types of building surfaces

exposed at various orientationsto the fallout.

To study the effectiveness of various decontamination procedures,

and thus obtain data on the radislogical recovery of military install-

ations constructed from the tested types of material.

INSTRUMENTAT TON

Instrumentation was similar to that on theSEEMcx220xze)

except:

Due to the difficulty in manipulating the canvag covers protecting

the panels on the two structures, it was decided to forego the postshot

Surface covering.

Due to inadequate fallout on the YAG-39 fromBE(2:1),

the panels were not removed from this ship or decontaminated.

»
No radiochemical work is planned for the MRRMEY Shot.

RVSULTS

The following pages list the experimental results obtaine2? so far,

Numerical zero in the table means that the particular reading was so low

(less than 7 mr/hr) that the statistical error was too large to give a

meaningful result, All of the panels are from the YAG-49,

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 before they were taken off the YAG-40.

ecr:ec (908
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It must be pointed out that the given data are of a gross char-

acter and are not to be interpreted as being final results for the

(Zuni) Shot,

apne ~ 33-
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Project 2.61 - Rocket Determination of the Activity Distritmtion

Within the Stabilized Cloud - R. Soule

ORJTCTIVES
‘

To determine the spatial dictribution of radioactivity in the

clou2 of high yield thermonuclear Jetcnatioms at two early times. The

following spectal objectives are sought:

Relative activity distribution between stem and cloud.

Rate of change of activity at early times.
c
ePerformance of atmospheric sounding vehicles (ASP) up to high

altitudes in an atomic cloud, ani particularly whether infcrmstion

can be telemetereld out of the raifoactive cloul.

DUSTERIVTION AND EXDURIMENTAT PROCORE

The radifocctivity in the cloul «as detected by pressure ion

hambers borne by rocket propelled atmospheric sounding vehicles,Q

recording stations on Enyu (Nan) ani aboari the USS KNUDSEN,

‘2 Q 3 ®aiming of the launchers. Highest altitude achieve? wos about 109,

+ele
Resse

gnal strength was received on alla b
eAll rockets fired and gool

channels, The ratiation fields that were measured, while of relatively
ae”oo

high intensity, were lower than those enecuntered—

(CHEROKEF). Channels corresponding to rockets shot at the lowest ele-

vation hadi no data on the carrier indicating they may have missed the

Rl f

PAR ORS
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etem., Failure of automatic reaisvt equipment

will necessitate nus? reaicut of the tapes.
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Project 2.62 - Fallout Studies by Oceanography Methois - F. D. Jennings

OBIZCTIVES

To understand the oceanography of the ocean area where fallout

is expected in order to extrapolate the observed fallout pattern back

to the equivalent land pattern. To furnish oceanographic assistance

to the Task Force,

To measure the fallout raiioastivity and its chemical nature in

the water from a high air burst, a surface land burst, and surface

water bursts. To calculate the equivalent lani fallout pattern.

To understand the nature of the transport and dilution of radio-

active fallout material in the ocean to permit future surveys to acquire

a complete fallout picture from the least possible measurements,

To understand the oceanography of Rikini Lagoon as it involves

the circulation of contaminated waters, particularly the effluent

thereof and the occurrence of rapid transients of circulation which

may result in sudien redistribution of activity.

DESCRIPTION AND EXSTRIMTUNTAL PROCEDURE

The Bikini Lagoon was investigated using an instrumented trailer

aboarj a Navy Lou,

The project installed and maintained sixteen deep—moored skiff

stations in the fallont area between 19 and 30 miles from ground zero.

Recoriing instruments were installed on these skiffs to measure the

radioactivity 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.

CoeDIE
ty nA
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Two high speed vessels were outfitted with devices for mea=

suring radioactivity as a function of depth and in the air. These

two vessels were stationed outside the fallout area during the shot

and then proceeded to survey the fallout area making measuremonts

out to about 399 miles from GZ. Aprroximately twenty-five surface

samples and a number of samples from depths were taken for Project

2.63.

RYsuLts

The postshot fallout survey, both in open ocean and within

the Bikini Lagoon delineate? and sampled radioactive areas. The

results are in process of evaluation.

The three recorling instruments on the deep moored skiffs

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

were in the fallout area.

- 39 -
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Project 2.63 - Collection and Characterization of Fallout with Time -

T,. Triffet

OBIFSTIVES

To collect samples of fallout and measure radiation field inten-

sities with time at various distances from high yield land, water

and air thermonuclear detonations, To study these samples from early

times with respect to gamma and beta activity, to analyze them for

chemical and radiochemical composition and to determine certain of

their physical properties, including distributions of particle sizes,

ao

    

INSTRUMENTATION

s
t

Instrumentation was similar to that usedon

(CUTROKFE), YAG-4O was located approximately 55 miles, YAS-29 approx-

imately 95 miles, and LST~£112 approximately 145 miles from ground zero.

Rrsures

Approximately 92 percent of all project instrumentation functioned

properly ani no significant damage to any station from blast or thermal

effects was reported, All island, barge and raft stations received re-

latively heavy fallout, although radiation levels were not excessively

high; and skiffs AA, BB, CC, DD, GG, HH, and MM also collected samples

of moderate activity. Surfece readings of samples collected on island,

raft ani barge stations averagei 400 mr/hr at 1300 on 2 #4 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 te about 28 minutes at Aomoen and

Bikini Islanis. Prior to this event one Incremental Collector on the

YFNE 29 was set for a two minut> cycle, all others being set for 15

minutes; thus, since each of these instruments operated as planned,

npr pene
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good definition both of the fallout front and of the total falleut

was obtained.

with the exception of the probe andj monitor mounte? on the boom

of the YAG-40 all instruments aboard the three project ships were

operated during the fallout period. The YAG-40 occupied a position

close to the estabilished line of maximum fallout ani received a

large quantity of fallout material (TOA = H # 34, approximately);

peak observed intensity on the deck, however, was only about 9r/hr

(H £ 7). Samples were obtained by the Special Incremental Collector

until well heyond peak activity and all laboratory studies planned

for early times (activity measurements, physical observations, decays

ani gamma spectra) were performed; these data are currently being re-

duced and will be reported when available. It is clear, however, that

they vill suffice for a compsraiively detatled characterization of the

fallout at this lccaticn. The YAG-39 also occupied a position on the

established line of maximum fellout, but for reasons not clearly under-~

stood, received only a relatively light fallout (TOA =H # 124, approx-

imately); the intensity on the deck did not exceed 40 mr/hr (HK # 26),

The readings of all instruments were consistent, however, and good de~

Finition of the fallout at that point was obtained. It was, for example,

obeerved that after the first peak was reached, normal decay did not

occur; instead the activity built up to a second peak, then began to

decay, indicating a second arrival of primary fallout. It was later es-

tablished that the wind structure had collapsed during this period, and

it is belicved thet the data ottaine? 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 time of arrival of fall-



—
out at the location occupied by the LST-611, no activity atove beck-

ground was observed on this vessel. The position was occupied well te-

yond the probatle fallcut pericd, however, in order to establish a

positive limit in the changing situation described above,

epee iar
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Project 2.64 - Fallout Location and Delineation 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.

INSTEIM™NTATION

Three P2ev—5 aircraft were equipped with gamma radiation de-

tectors to record the dose rate arriving through the thin aircraft

skin from a water surface below,

RESULTS

Flights were accomplished on D, D4 1, D # 2 and D f 3 days

with one aircraft.

The area north of Bikini Atoll from 315° to 45° T to a distence

of about 175 miles was covered by the surveys. The contaminated area

extenied north of Bikini approximately 125 miles between the bearings

340° and 30° T.

The aircraft Program 2 Control Center telemeter system did not

Operates

The radiation detector system operated and on D #4 1 through D ¢ 3

the intensity measured at the aircraft was relayed to the Program 2

Plot Center via voice radio, With this data it was possible to con-

struct a plot showing roughly the characteristics of the contaminated

area,

“

COPIED “DUE 4g
LANL RC

2



a
et

wa(2UNT)

Project 2.65 = Analysis of Fallout and of Base Surge - M. Morgenthau

OBJECTIVES

The general objectives of project 2.65 participation in REDWING

were to: Obtain fallout samples on land ani to perform radiophysical

and radiochemical measurements on the samples; prepare dose rate con-

tours of the atoll area from information gethered by this project,

other projects, and Rad Safe; and evaluate the role of the base surge

in transport of radioactive material.

eanof ON

DESCRIPTION AND YXPTRIMENTAL PROCEDURES eat” y
e\v,.-

Instrumentaticn was similar to that used for

(CHEROKTE),

On D-aay, D #1, and D # 2 an aerial survey cf residual radiation

was maje over the atol] by helicopter. The measurements were taken by

means of a probe on a long catle suspented belew the hovering heli-

copter,

Base surge detectors were installed on three Bikini stetions to

recor? the arrival of the base surge. These detectors collected infor-

mation tc be used in conjunation with Project 2.2 gamma versus time

data and IFC data to evaluate the role of base surge as a carrier of

radioactivity. Radiochemical analysis will be performed on the IFC

samples in an attempt to establish whether the base surge is a contam-

inating event independent of the rene

RESULTS co ye
we

Aerial survey data for _—|are shown in Table 2.€5-1. The

field readings were corrected for meter calibration and readings

’ CGPIED ret
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taken on three successive days were pletted as a function cf time

for seven representative islands, The field gamma decay exponents

80 determined are shown belew:

Tstand Decay Exponent

Acmoen =9.94
Yurochi ~0.94
Rokobyaadaa -1.C
Bokororyuru ~1,05

Pikini ~9.53

Ourukaen -C.93
Chieercte =~1.05

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

is -0.97.

Typical beta decay ani gamma dose rate decay curves were prepared.

These curves cover the period H # 60 to H # 50 hours. Measurements

will continue to be made until H # 1000 hours,

Analysis of intermittent fallout collector data, particle size

data, and radicchemical data is in progrees. A significant portion

of this infermation should be available in time for inclusion in the

preliminary report at the end of the operation,

4 wap teeCOC: wee
Sot eb ee ee

pant go

~L5~<
/\



TABLE 2,€5-1 ..,
——

COORTCTED AERIAL SURVFY READINGSOG (DECAY FACTOR: -1.0)

Average Dose Rates (r/hr)

 

  

 

Corrected

Tsland Day Time (hrs) Readin
(mr/hr H#1 hr

Bokobyaadaa 2Z 1451 12000

zl 1528 3100 106
zZf£2 1434 1900

Narn oy Z #1 1521 4,000
Sh? £2 1421 2200 129

.

Nem (WF) Z 142 11090
Z¢#1 1524 3700 111
Z #2 1430 2000

Yurochi Z 1431 13000

zZ22#1 1515 4,000 124
Z #2 1414 2300

Romurikhu Z 1427 13000

zl 1510 4300 130
Z£2 1215 2400

Aomocn Zz 1421 12200
ZAl 1506 3700 118
242 1413 230

Bikini yA 1411 140
(center) Zf#l 1458 470 11

zZ#2 1405 280

Bikini Z 1407 700
{south tip} zl 1455 290 7.3

Z 42 1403 120

Pochiker2t Zz 1402 130
zZ¢1 1240 50 1.64
Z2 #2 1359 40

Airukiraru Zz 1531 2500
zl 1600 1500 50
Z #2 1502 870

Enirikku Z 1523 1100

(west end) z£1 1553 930 34
Z £2 1456 620

Openinge
RO

-~ 46 ~

H # 12 hr

ll

10

11

10

0.91

O.€1

0.136

4.15

2,83

J
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CORRECTED ATRIAL survey reaprics -QQBMMR(zunr) (oecay racror: -1.0)cont'a

 

 

Corrected Average Dose Rates (r/hr}
Island Day Time (hrs) Readin

. (mz/ar) Hl hr ’ H# 12 hr

Chieerete Z 2516 870
ZA 1548 1600 53 4d
z2£2 52 920

Qurukaen z 1508 2700
Zf#1 1542 370 28 2.3
Z#2 1445 500

Bokororyuru Z 15C2 3100
Z4#1 1533 820 29 2.4
zZ£2 1443 930
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Project 2.€6 - Early Cloud Fenetration ~ Col F., A, Pinson

ORJFCTIVES

To collect and evaluate data relating to radiation dose rate vs

time inyradioactive clouds from thermonuclear weapons,

To measure and evaluste the ra*iation hazards associated with the

residual contamination on aircraft which have flown through thermonu-

clear clouds at early times after detonation,

To mezsure the turhtulence in a thermonuclear cloud at early times

after detonation.

Radiation dose rate inside the cloud vs time after detonation.

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

craft after landing.

INSTRUMENTATION OR TECHNIQUES ey .

| Instrume tetion was the same as cor BRAIN (coer), mm.

incao-otessson were made at H # 52, 68, and 78 minutes

at altitudes varying from 38,000 feet to 46,000 feet. These penetrations

were all "Nip" penetrations in which the pilot flies into the cloui,

makes a 180 degree turn ani flies out of the cloud, The time in the

radioactive cloud varied from 2 to 4 minutes.

RESUITS

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

mission were as predicted or below, ay
wee

The average dose rates in the clouaa‘ere 30, 32, and

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



1539, and 2125 mr. The dose received on the return flights of approx-

imately 60 minutes Juration was 25 to 33 pereent of the total dose

retcivel on the mission, No turbulence was experienced.

PAL Tu 7 . - 49 -
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Project 2.71 - Relative Importance of the Various Radiation Sources

to the Ship Shielding Problem - H. R. Rinnert

OBJECTIVES |

To determine the relative radiation 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 seattering coefficients of stecl to be used in future calculations

of shielding effectiveness,

Te ficli test new ani improved detector systems.

To obtain gamma radiation measurements at various points on and

in the ship as a function of timc for the following purposes:

Cheek points for future shielding calculations.

Petermination of the radislogical situation at various

locations aboard ship for Projects 2.63 and 2.10, to be used for

Operational control of the test ships.

INSTRUMTTATION

YAG-40 received enough contamination to supply data to satisfy

all objectives. Only YAG-40 data have been reduced to date. The in-

strumontation performed satisfactorily.

RUSULTS

Relative Gamna Radiation Fielis Contributed by Various Radiation

Sources

"Free field" measurements were compared, these free fields are

defined as follows: Water free field - 4 pi radiation field at a water

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

COMIP eae 3
L ~ 50 = Q
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on the ship's deck resulting from contaminants in the air surrounding

the ship; and Residual free field ~ the radiation field on the ship's

deck resulting from contaminants on the ship's weather surfaces.

The relative contributions by the various sources were compared

both in a region which was washed down ani in a region which was unwashed,

It was noted that on the deck of a washdown protected ship the air con-

tribution was 99 percent of the total dose rate and 80 percent of the

total dose at the time of maximum fallout, and 25 percent of the total

dose at the time that the fallout stopred. The water contribution was

virtually insignificant, the dose accumulated was 400 mr up to the time

that the YAG-40 left the area,

Interaction cf Gamna Radiation with Steel

Gamma fields inside steel cylinders of various thicknesses were

compared as a function of cylinder thickness anid time. Least square

straight lines were drawn for the plots on semilog paper. The slopes

of thesa lines determine combined absorption ani multiple scattering

ants (A). The indications are that the BAER¢201) data

were Significantly different from the Castle data. Instrumentation

Q po
tecoeffi

errors cannot account for all geDpis difference, leading one to suspect

we

that for later times +eley= energy spectrum contained a

an
sas the case at Castle|reater:- percentage high energies than 3

ev g & ae *

 

  
  otk    

  (Romeo), y (Union), and MW Yankee).
be * ~

CONCLUSTONS <

ieee
For surface detonations the relative dosage

contribution from the contaminated water apreared to be insignificant.

The dosage contributed by the contaminated air surrounding a washiown

protected ship accounted for most of the dosage which would be received

‘ae cit ~ 51 - 2”
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by an exposed person during fallout.

The interaction of the gamma radiation with steel indicated that
hn wt

theFi gamma energy spectrum hai 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 reclamation methods,

DESCRIPTICN AND EXPERIMENTAL PROCEDURE

These studies consisted of 8 problems to be 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 decontaminetion methods, and basic ccontamin-

ability-—decontaminability.

RESULTS AND CONCLUSIONS

The experimental hot water sensitive paint (RRPC) used in these

tests was not satisfactory from a durability and weatherability stand-

point, however it was successful from the standpoint of removability

and decontaminability. Removal rates varied from 10 square feet per

minute using a 1250 gph hot liquid jet unit to approximately 20 square

feet per minute using a 6000 gph unit. Prior firehosing removed 87

percent of the contaminant and the stripping of the RRPC removed approx-

imately 85 percent of this residual, for an overall removal of 98 percent.

Stripping of the RRPC without firehosing removed 95 percent of the

contaminant.

The decontamination effectiveness of the mechanical brush was found

to be inferior to manual 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 “1

COP T ook a“
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the radiation field when extended, but in the coiled position they may

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, but 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 and the

decontamination studies are now in procesS.e

- (
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Project 2.9 -— Standard Recovery Procedure for Tactical Decontamination

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 required, to permit participation of these ships in

other scheduled shots,

PROCEDURE ete
. CU

On20.) the YAGs and LST were positioned in

the predicted fallout area as test platforms for Project 2.6.3. Upon

completion of their missions the ships returned to Eniwetok.

Cperaticnal 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 experimental areas reserved for

Project 2.8, were deconteminated by the firehosing, handscrubbing, fire-

hosing procedure. The high pressure, hot liquid 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 decontamineted by means of firehosing and hendserubbing. The hot

liquid jet wes used on all other stern section surfaces.

FESULTS atk
ae

On the vAC-10Annas she initial level in the non-weshdown

area forward of the superstructure was 477 urfhr at the beginning of _f

a7 rregne 7°?
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decontamination. The above-described procedures reduced this to 20

mr/hr, an effectiveness of 92 percent when corrected for decay. In

the washdown srea, which included the superstructure, the initial level

was 115 mr/hr. Following decontamination the level was 13 mr/hr, an

effectiveness of 78 percent when corrected for decay, This is in agree~

ment with results obtained in operation CASTLE which showed decreased

decontamination effectiveness following washdown,

The working party of 45 men was divided into 5 & 6 man teams and

expended a total of approximately 15 working hours in the decontamination

of the two ships.

CONCLUSICNS

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

descrited herein,

The effectivenesses reported are probebly higher than would be

obtained in the removal of a more tenecious contaminant,

ope.
CONTAaE
weee - 56 ~G



|
oy

Wt:
Froject 2.10 - Verification of Washdown Fffectiveness as a Shipboard

Radiological Countermeasure - M. M. Biggers

ORIJZOTIVES

Operation of YAG's and LST to be stationed in fallout area.

Rai Safe support for NRDL projects.

Washdown evaluation,

DESCRIPPION AND TYTeR IMNTAT PRoOcEDuRes

This project documents the procedures involved with the deploy-

ment and turn-about operations ef the YAG's ani LST. IJI*t also reports

on the effectiveness of the washdown systems,

R'SULTS

Ship Oncratiors   

The project ships, YAG~-39, YAS~-29, and LST-611, successfully
pmran d

completed their mission| The ships operated in

_ areas N and NNW of Bikini at rengcs of about 40, $C, and 100 miles

respectively for the YAG-40, YAG-39, and LST-611,

The YAG-49 enccuntered fallout at EB # 3 hours on deck in the non-

wasnidown area. The radiation fiela on deck in the non-washdown area

peaked at about 9 r/hr at H # 7 hours. The ship was closed and the

washdownwas in operation for a reriod of about 15 hours. On the after

part of the ship where the washiown was activated, the dose rates were

15 to 25% of those forward. All operational equipment functioned satis-

factorily.

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 until about H # 28 hours. The washdown
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was secured at H # 30 hours andj the ship opened at H # 33 hours,

The LST-611 encountered fallout only on D # 1 when at about

0900 (H 4 27) a level of about 0,2 mr/hr was obtained. However, the

radiation level on the deck was about 10 mr/hr in the puddles re-

Maining after the washdown was secured. This activity probably came

from contaminated sea water being pumped through the washdown system

when the ship traversei the fallout area,

Washiown Tvaluation

Radiation intensity levels aboard YAG-40 appeared to be satisfactory

for the purpose of evaluating the washiow system and have been given

precedence over those of the YAG-39, It will be some time before the

YAG~39 data are available.

The recoris from two continuous gamma intensity recorder stations

forward in the unwashed area have been reduced and compared with sim~

ilar stations under the washdown. Survey ani film pack data 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 was about 85% for dose rates and 82% for total dose accumulated up

to that time.

Visual inspection of the YAS-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 obscure? their usual navy grey cclor. An appreciable amount of

fallout material was observed to have collected under the washed area

aft. It appeared to consist of caleium varticles about 200 micron

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

COPS uz
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obstructions as deck butt Joints and the dished deck areas, The

particles appeared to have combined upen centact with the salt water,

and upon being held up tented to brcome cemented to the deckand deck

appurtenances, This was the first opportunity to observe the washiowm

against this type cf contaminant.

The washiow effectiveness of 82 an? 85 percent compares favorably

with the results obtained during Cperation CASTLES, These values will

be adjuste? when corrections are avcilable for delucting the dsse con-

tritutions made hy the air envelope during the transit time,

CoaIN Lo\
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1Project 4.1 ~ Plomoiical Tfferts - Flash Blindness and Chorioretinal

Burne - Col R. S. Firott

ONTTIVES

To gain information regarding the behavior cf lid reflexcs under

the high ilturinations troduecd by atomie 2evices; tc further evaluat

the blink refleyce as 2 protective mechaniem arainst cherioretinal turns.

To gain informaticn on shutter anit filter mechanisms fer eye pro-

tecticn sgeftnst choriorctinal burns caused by atomic weapons of varicus

types an? yiclis,.

TSTIIMONTATION

The experimentel arrangement for thie project requvirca the exposure

cf animal cycs tc the weapon dctenaticn at distances which produced

retinul Tectons in s siniler test scrice during UFSHOT-KNOTUCLE,

Rabhits and monkeys were the animals of choice; the former because of

a a ”~ a2. = + AT Aa eeto render reorly complrte orctecticn cf the animal from whole body effects,

1. tL eats 2.2.22 2.7 NL LH At . - Sys NX o4when cuch preteation wes inticatel, Direct exposure wos limited is cne
b
sthits. The monkeys had both eyes exposed, being use

solely fer determining the protection cffered by the blink reflex.

Staggerei shuiters of two types were used. The simple closure

shutters were open at time zere and closed at varying intervals after,

up to l secernd, The clesci~opern-elosei shutters were elcsed at time

zerc, openel at a specifici time, remained open for varying durations,

Prototypes of electromagnetic shutter of two types are being



ny
field tested as a part of this program. These shu*ters are designed

to prevent or minimize flash blininess, after-imaces, or retinal burns,

Results obtained on animals exposed behind these shutters will be com-

pared with those obtained by other shutters and filter mechanisms,

None of the animale exposed had eves held open by artificial

means, This introduced the possibility that the eve might be closed

at time zero. An alarm bel] war eet up to waken animals. Cameras

focused? on the animals were used to adetormine shutter speed ani to

ascertain whether eyes were open during the time of exposure,

ROSees

An cxamination of the exposed eyes cf the animals revealed a

minimel chorioretinal turn in 2 single rabbit. This rabbit was un-

Leoted, except by his om blink reflev, A vieual check of the

equipment at the time of re-entry indicated that it hed functioned pro-

dead at re-entry time,

ROWAT TTATAS

 

The presence cf a single sheoriorstinzl infury succcets that the

y \aj
o s probably some-total therm2l energy delivered at the exposure site w

what less than head been calculated, and was quite certainly deliveredFr f

4at amuch slower rate, The normil blink reflex time as determined in

the laboratory is very nearly coincidornt with the berinnine cf the

second pulse after detonation. The presence of a sinrle lesion at-

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

ev2luation of shutters and filters. Based en these conclusions,

~-~ 61 -
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modification of experimental desien is planne? for particination in

later MT weapon tcets. The site will be nearer te fround 7eTd, ceiving

a higher total therm] yield. This should rive veluable information,

particularly with reference to the eye rrotection afforded by the

blink reflex when animals or rersons are exposed to the flash of this

weapon in the range of several meraton yield.
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Project 5.1 - In-Flight Participation of a B-47 - C. W. Luchsinger

4

OBJECTIVE

The objective ef this project was to measure the blast, gust

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

correct the criteria ani methods used in the B-47 Weapon Delivery

Fan2book. In addition, the project will provide basic research data

for the design criteria of future USAF aircraft.

INSTOUMETATION

With the installation of new elevaters, 301 deta channels were

available on this shot to record bending, sheer and torsion in the

wing anid horizontal stabilizer, thermal inputs to the aircraft, ther-

mally inijuced strain, temperature measurements, and overpressures,

Prior to shot participation 9€ pereent of these channels were operatinz

satisfactorily.

ATP ORAPT POSITION TN SPAck
 

The B-47 was flying at an absolute altitude of 31,000 fect, a spect

of mach .75 and on a heading of 250°T at both Tend sheck arrival. At

Ty the horizontal range beyond ground zero was 31,500 fect, at shock

arrival it was approximately 87,200 feet.

ai
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DISCUSSION
_ 5

The inputs received by the e-.7a 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

methods.
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Project 5.2 - In-Flight Farticipation of a B-52 ~ It F. L. Williams

-OBIFCTIVE

The objective cf this test was to determine the delivery

capetility of the B-52 aircraft,

INSTRIMENTATION

Instrumentation of the B-52 consisted of 316 cscillograph channels

which recorded measurements from strain-gage tridges, accelerometers,

thermocouples, pressure trarnducers, calorimeters, roll an? pitch gyros,

radiometers, and control position transJucers. In addition, 16 cameras

reeerde? photo-recorier instruments, wing deflection, cloud ccverage,

and fireball rise and growth,

ATACBATT POSTTIOan IN SPACE
 

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

and shock arrivals:

*Slant
Altitude Offset Truc Heading Distance Velocity (frs)
{Absolute}  (ft} degrees} (ft) TAS Ground

Contitione at 32,000 5,029 248 39,600 380 790
Time Zers

itfone at «32,000 «5,000 248 69,900 835 795

*Slant distance from Aircraft to Grouni Zero

FE Peper
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Instrumentation Failures: Thirteen oscillograph channels failed

rT

during the ssion. All cameras and photo-recorder channels

remained operative. Appreximately 9€.2 percent of the total instru-

mentation was operative
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Project 5.3 - In-Flight Participation gf a B-66P - R. W. Bachman

ORJeCTIVE

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.

INSTRUMTNTATION 9——
; d

Instrumontation of the B-66 for memaibdahtees2.01) con=

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

left wing, 9 thermocouples ani 10 strain gages at 2 stations on the

right wing, 34 thermocouples and 18 strain gages at 7 stations on the

left etabllizer, and 9 thermocouples and 12 strain gages at 3 stations

on the right stabilizer, plus 63 channels of correlating information.

ATRCRAPT POSITION IN SPACE

Using the K-5 Radar System the B-66 was positioned at an altitude

of 19,090 feet, a heading of O70 degrees and a horizontal slant range

of 27,099 feet at time zero, At time of shock arrival the horizontal

range was 93,699 feet with the a/c on the same heading and the same

altitude as before,

RVeULTs

DELETED
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Project 5.4 - In-Tlight Participation of a P-S7B - Lt Harold M. Wells Jr

ORITOTIVE

The ctjective of this project is to measure the effects of a

nuclear detonation on an in-flight B-57 aircraft. Recorded data will

be used to verify or correct the P-57 Weapons Delivery Handbook. In

addition, the preject will provide basic research data for design

criteria cf future USAF aircraft,

INSTRUM™TPATION

Out of 220 channels being recorded, & data channels were lost for

various reasons. They have been repaired, or replaced by spares.

Instrumentation consisted of strain gages, thermocouples, calori-

me.crs, radicmeters, pressure gages, and various other tranducers. It

was planne? to position the B57 in a position corresponding to approx—

imately 80 ~ 25 pereent limit lea2 on the critical member of the

ATPaRAwr peartrtaY q™ gmanD

 

The JBeS7B was flying at an absolute altitude of 17,255 feet,

headirg 073° in a tail~on position at H # OC. Forirontal range to greund

zero at H # O was 34,000 feet (aircraft traveling at 2.2 ft/sec). Air-

craft position at time of shock arrival (H /# 79 seconds) has not been

received from Raydist, Needing and altitude same at H # OQ.

RESTITS

DELET<0
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Project 5.5 = In-Flicht Participation of F-S4F Aircraft ~

Capt R. F. Mitchell

ORIFSTIVE

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,

INSTRUMENTATION

The instrumentation consistei 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.

AIRCRAFT POSITION IN SPACE

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

with an offset of 63,600 feet north and east of ground zero. The air-

eraft was to be directly side~on to the shock wave at H ¢ 51.5 seconds.

Actual position on shot day was three minutes late at time zero or

approximately 144,000 feet short of the time zero position. Shock ar-

rival occurred at H 4 135 seconds instead of H # 51.5 seconds, the

calculated value for the on time position. The miss-positioning of

the aircraft occurred as 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 -

Cart RR, L. Dresecr

ORITATIVeS

The objective of Project 5.7 participation on this shot was to

obtain thermal flux and albedo information of a nuclear detonation

with airborne calorimeters, radiometers, and sixteen millimeter motion

picture cameras.

INSTRUMTNTAT TION

Instrumentation withir the purview of Project 5.7 which was in-

stalled? in the B-47 intluted ninctecn N@DL calorimeters and two NADL

radiemcters for measuring the direst and surface reflected thermal

ratiation, Six ecslorimeters were utilized to measure thermal radiation

which was back-scattered toward the cackpit, Seven GSAP N-9 cameras

were utilized to cbhtain photograrhic coverage cf the fireball, the

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

reflecting surface such as a cloud which could contribute to the back-

ecattere? ratzistion.

Poogeet €,7 instrumniztion on the B-52 included the mste 21 in-

struments for thermal radiation measurements, but only an additional two

instruments were utilizei for back-scatter measurements, Eight GSAP

cameras were installed for photocraphic coverage.

Project 5.7 instrumentation on the B-57 consisted of the basic

twenty one instruments and six cameras,

Profect 5.7 instrumentation on the B-66 consisted of the basic

twenty one instruments and twelve cameras.

Neither tactical bomber (8-44, B-57) was instrumented for measuring
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back-sceattore? thermal radisiion. The twenty one basic thermal instru-

ments posscescd various fields of view anid were suitably filterci to

obtain qualitative spectral distrimution information, All channels

were rocorded on Consolidated Recorders except the six back-scatter

channels in the B-47 which were recordei on the magnetic tape. The

cameras were equipped with re? eni blue filters to obtain information

ton of the spectrum. Several camerasieat each end of the vietble re

were eypipred with epeotrasecpie attachments te chtain continuous“
J

spectra in the visible recion. Two cf these srectrezraphs were cperated

at the “28 Mhtecrete (William) phato tower.

aRA TDA AIM MesyTwryoy Ty on)

nformation of the poeition in space of each aircraft is containedste Se

“
ain the rerorts of the following projects:2

? ajeet 5,1 - 2-27 + £3 - 3-66Y QO Ci
te

a i?
)

Profoet 5.2 - B-52 Project 5.4 - B-57

BESVLts
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Phovcgrarhic data

A total

' +.
4 wir uy”

one suffers?

the two camer

Camera

threc

of 35 cameras were op7rate? by Project 5.7 on this event.

of theec were airborne in four aircraft. Cf these, cnly

film breakage, All cthers operated satisfactorily. ¢f

as operate? in the BG&G photo tower at Chieerete, one

malfunctioned apparently due to thermal damage, and the film
.

other was dJamoged by falleowt radiation. An examinaticn of all

developed film has not as yet Teen completed.
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Project 5.6 ~ In-Flight Participation of an A3D-1 Aircraft -

LODR P. S. Harward

OPJFOTIVE

The objective of this test wae to investigate the A3D-1 aircraft

capability for the delivery of the hich yield nuclear weapons by the

Measuremcnt andi correlaticn cf the in-flight effects of a nuclear de-

tonation,.

INSTRUMTATION

Instrumcntation of the A3D-1] atreraft consisted of 96 oscillograph

recorjing channels, one photo recorger, four GSAP cameras, and three

dosimeters, The data recerge? included temperature rise, thermal input,

b
wrate of thermal input, overpressure, gust loading, aircraft response,

engine response, and gamma radiation.

ATRCRAPT POSITION IN SPACE
 

The A3D~1 aircraft was flyirg at an absclute altitude of 28,170

fect, heading O71°T tna taileon rosition eat E-hour. Slant range to

ground zero at H-hour was 42,000 fect (aircraft traveling at €22 ft/sec).

Aircraft positicn at time of shock arrival (H # 21.6 seconds) was 100,420

5
feet slant range on a heading of O71 T at 27,900 fect absolute altitude.

RESUITS
—-

DELETED
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Project 6.1 ~ Accurat

Dr A, Lewis

ORITOLIVE

samycy aTo utilize the clecty

weapon detcnations to determine ground zero of detonation.

+
Lto ottsin the viel? date that

ARSPocaaa!

- 4
enctic

?

(2UNT)

e Location of Electromsgnctic Pulse Source -

signal originating from nuclear

Secendarily

ds cysilatio in the tomb rulce.

Lotation of ground zcro is made by use cf an inverse Loran principle.

The ewnet tire the Eomt puleec is received at varicvse stutions is recordel,

The exact time difference in receipt of the electromagnetic pulse be~

tween two stations will Fe uscd to determine a bkyypertolic curve which

runc through ground moro. The point cf intereection of two or mere eurves

determines ground zero.

There are two syetems,. One of the systems ie known as the long

vase line system and the other, the short base line system, Each system

has two sets of stations, The long bese line has one set of stations

lseated in the Hawaiian Islands (Midway, Palmyra ani Mcui) with symchro-

rdiging antenna station at Eatku, Maui, and the cther set of stations in

the States (Earlingen, Texas; PBlytheville, Arkansas; Kinross, Michigan,

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

North Carolina. The shert ba

the "Yawatien area (Kona, Hawa

California (Pitt

 

Kona net all st

from bomb det
Poa GE

Ue

 

se lines have one set of stations located in

{i; Fapa, Hawaii; and Red Hill, Maui) the

eburg, Woodland, and Maryville).

+received and recorded electromzgneticaticns

onation.
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California

Woodland net all steticns reecived and recorded electromagnetic

pulse emanating from bomb detonation.

Ieng base line

 

Hawaii, TLlehaina net al] stations received and recorded electro~

magnetic pulse emanating from bomb detcnation.

Stateside, Harlingen AP2® Texas all stations received and recorded

electromagnetic pulse emanating from bemb detonation.

Griffiss AFR New York reecived and recorded electromagnetic pulse

omb deteonaticn.g fo 'y Lo c
-

po
te

oR a
)

MY o
O 3 ry
t

 

on can be made until further information is receivedve
o

oO Q oO 33 9° \—
a

c 0 ja
e

from date reduction and interpretation.
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Project 6.3 - Effects Bf Atomic Fyplosion on the Ionosphere ~

M, A, Hawn

OBIPorive

The objective of Project 6.3 is to obtain data on the effects

of hich yield nuclear explosions on the Ionosphere, Principally, to

investigate the area of absorption, probably due to the high altitude

raiiosetive particles, and to study the effect of orientation relative

to the earth's magnetic field on F2 layer effects,

INSTRIMT™TATTON

The system comprises:

Two Ionosphere recorders, type C-2, operating on pulse trans-

mission, incstallel in 6 ton trailer vans, one located at Rongerik Atoll

and one located at Kusaie in the Caroline Islands,

One Tonosphere recorder, type C-3, operating on pulse transmission,

installed in a C-97 plane based at Tniwetok Island.

De c
t ailei Description:

Ionosphere rezorder site (Rongerik Atoll)

site (Xussie)

a. AN/CFO-7, type C-2 Ionosphere recorder with a power output of

19 KW pe2k pulse alternately transmitting and receiving automatically

over the range of frequencies from 1 to 25 megacycles. This equipment

measures and records at vertical incidence the virtual height and

critical frequencies of ionized regions of the upper atmosphere,

be. A 690 ohm miltiple wire antenna designed and erected, so that

that the direction of maximim intensity of radiation will be at the

COMED DOE
LAL RO - 79 -

o
N

M
2
M
N



aay
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.

Tonosphere recorder site (C-97 airplane)

a. Same as for Rongerik and Kusaie, except that a C-3 Ionosphere

recorder was used. This recorder is 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 tail assembly.

OPERATIONAL

Ground stations 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 using a 30 second sweep time until approximately

H ¢ 5 hours.

RESULTS

Ionosphere stations at Kusaie, Rongerik and the C-97 airborne

station operated successfully during this test,

Kusaie: The effects obsegt®®for this test were about the same
qv

as those observed duringMMMM(creRoKEE) 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 airborne 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 - Determination of Characteristics of Airborne Flush

Mounted Antennas and Photo Tubes fer Yield Determination

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

ORIECTIVTS

To determine the effectiveness ef flush mounted airborne antennas

and phototubes at various grouni-to-air ranges in detecting character-

istic low frequency electromagnetic ratiation and visible radiation,

respectively,

To determine the temporal and amplitude characteristics of the

low frequency electromagnetic radiation at various ground-to-air ranges.

To determine the temporal and intensity eharacteristics of visible

raiiation at various grouni~to-air ranges,

To determine the effects of ambient coniditions uron the satisfactory

measurement of the parameters specifiel in the first two items sbove.

INSTRUMTNTAT ION

2 fiducial antennas 2 scope cameras

1 whip antenna 1 sequence camera

1 synchronizer 1 recorder

2 rhotoheads

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

RrSuLTs

Aircraft distance was approximately 92 miles from ground zero.

Equipment was functioning properly and was keyed at the proper in-

terval before zero minute. This would lead one to believe that de-

Sired data was obtained. As data is instantaneous, results cannot

-82-
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be confirmed until development of photography.

COISTUSTONS

Depenis on results of photography.
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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 all the detonetions during Operation 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 at Eniwetok

and one at Kwajalein.

The instrumentation consists of a wide-band 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 As Eniwetok

The predicted field strengthee.: 16.0 volts per

ey
meter, The measured field strengthI14.4 volts per

meter. ‘The general waveform for the 1.0 ~ sec/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.

CONCLUSIONS

All date hes been forwarded to Evans Signal Laboratory for final

analysis.
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Profcet 8.1 - Basic Thermal Ratiation Mcasurem=nts - W. B. Plum

QRITECTIVE

The objective of this project was to measure the time history of

irradiance, thermal raiiant energy, and the spectral distribution of

radiant energy from three stations with a time resolution of 20 msec; and

the drradiance and spectral distribution of irradiance from two stations

with a time resolution of 59 microseccnds., From these data it will be

possible to obtain a general transmission coetfickent for the atmosphere,

transmission coefficients for the atmosrhere for narrow wavelength bands,

scattering cacfficients as a function of the field of view, and the

partition of energy between the first and second thermal pulses,

INSTRIMONTATION

 

Three stations were instrumented for this shot. Station 812,01 on

“hiecrete, 32,077 ft from G73 Station 819,03 on Airukiiji, 16,900 ft from

G2; and Stations 813.714 at the 200 ft level on Enyuw and Station 813,C1B

en top of the instrument trailer, 68,700 ft from GZ. NRDL radiometers and

ellorimeters, listed below, were used on this shot. Duplicate instruments

consisting of 11 calorimeters and 1 radiometer were connected to each

Hefland oscilloscraphic recorder, Two reecrders were used at each stetion.

(1) Total energy, quartz filter, 90 degree field of view

(2) Total energy, quartz filter, 90 degree field of view

(3) Spectral, 3-69 filter, 90 decree field of view

O
o

¢(4) Spectral, 2-58 filter, 9C degree field of view

(5) Spectral, RG-8 filter, 9 of viewo
O

>P
)

m ~ 4 D % m
y

b
e

fan
)
| ba

de
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(6) Spectral, 7-56 filter, 99 decree field of view

(7) Field of view, quartz filter, 1l degree ficl2 of view

(8) Field of view, quartz filter, 22 degree ficl4 of view

(9} Field of view, quartz filter, 45 degree field of view

(10) Field of view, quartic filter, 90 degree field of view

(11) Fieli cf view, Quartz filter, 160 degree field of view

(12) Radiometer, quartz filtor, 90 degrec field of vicw

The NRDL recording spectrometer was used at Stations 313.014 and

ed to measure the spectral distri-a
”613.012, This spectrometer wes u

bution cf irradiance as a function cf time .ith a time resolution of

5° microcectonis,

The NRL bolometer was used to measure the irradiance as a function

of time with a time resolution of 50 microseconds. Two bolometer chan-

nels were located at cach of the Stetions, $13.ClA and 813.ClE on Enyu.

ROWUTTsS

All instruments functioned satisfactorily with the exception of

three of the 15 cameras. A preliminary reduction cf the data without

  
   

the 2id of crecisior instruments gives the fcllowing results:

Station Quantity Messured Quantity

812,01 Total Energy 21.2 £ 3.0 cal/em®

812.92 Max Trradiance 7.4 £1.0 eal/on’/sec

812,91 Time to Max TIrradiance 1.95 seconds

810,03 Data not reduced for preliminary report

813 OLA Total Imergy 1.6 £ 0.3 cal/en®

313.01 Max Irradiance 0.9 £ 0.13 cal/em*/sec

813,C1A Time of Mex Irradiance 1.73 seconds

~ 86 =



Only 9.05 nereent of the total thermal en-erry

min

r

Station

813.018

813.C1B

E13 .013

813,018

613,C1B

813 ,O1R

imam,
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Glam

Total Tnergy

May Irradiance

Time of Max Irradianve

Time of First Max

Time of Minimum

Time of Second Max
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Quant ty

a 2
1.3 £ 0.2 cal/em

0.66 £ 0.10 cal/em*/sec

1.75 seconds

2.5 msec

160 msec

2.C sec

was received prior to the



To determine the spectral Jistributicn of the irradiance from

Iepaton surface burst at an airborne station and compare it with an

identical miceuremcnt from 4 surface station; and to determine the

or atmospheric attenuation9
p
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. J. ae ~ “ ee S o ~ :Yaonds ty pletocetle in the vieitle regten ond ThS eeclle in the infra-

3 7 r =~ 7 4 a a + a *rei, The eleoteioct signal is then reccrje3 cn an Amrex 814 tape re-

ruL and epectral tistritvtion from a fiwelt point on the ground towards

beam is receivel ty a detector in the
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The spectrometer opcraicd normally and to date data appears on

t
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wall channels from 3 to 13. re in the 250° =

3000 Angstrom regicn.

The calorimeter functioned and satisfactory data was obtained.

measurement wart not parformcd due to insufficent4

¥The Transmiscior

time availatle to repair light which, during a test run on D-2, mal-

funetiened, Simulated runs will] be made to abtair a statistical

sample of the atmospheric atteruaticn existing for this event.
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Project 9.1 + Technical Thotecraphy - Lt Sol Jack G, James

Project 9,] aircraft RB~SO CARTER 1, 2, and 3 participated on this

event, All three aircraft were properly positioned at zero time. The

first 15 minute leg of cloud photography was flown at 20,000 feet.

CARTER 1, climbed to 25,090 fect cn the back leg and completed the

missicn at this altitude, CARTE 2 and 3 maintained a 20,00° feet

altitude with an unrestricted view of the nuclear cloud. Phctography

coverca clov2? growth an? drift for apprcximately cne hour, Camera

orews reported no malfunctions. In addition to camera work each aire

craft carrie? a bhangmeter mounted in startcard oblique camera window.

At conelusion of the cloud phetorraphy mission, CARTER 1 proceeded

c
t{2 ground zero and was cleared into the area at C530 for the purpose

cf acrizl mapping the crater ani perform damare assec nt photography.

lew clouds preventei? flying the crater survey at the prescrited alti-

tude of 3,000 feet. However one photograrhy run was made cver groun

zero at 1,500 Feet in an effort to record preliminary data on crater

raijus. This film has been analyzed and results were satisfactory.

True erater measurements will be accomnlistcd as ston as weather con
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PART III

TASK UNIT 1

LASL PROGRAMS

KK204 Boye

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 - Spectroscopy - H, Stewart

For purposes of intercomparison all results obteined by

Project 18.3 are presented and discussed in the Navajo report

where a descriptionaf instrumentation is also included.

On the2001) Shot all equipments operated. There

was insufficient light to give exposures on the 102 spectro-

graphs, the U of R spectrograph and the 70 mm strip spectrograph.

Faint pictures of Teller light and fireball growth were obtained

on the Bowen and the Mod 6. A faint Teller spectrum appeared on

the Meinel plate. A good minimum exposure was obtained with the

Jaco,
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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 phenomena,
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PART IV

TASK UNIT II

UCRL PROGRAMS

vi. De 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

conrcoinot |
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Project 21.1 - Radiochemical Analysis - R. Goeckermann >
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Project 21.2 - Sampling - R. Eatzel

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

to take samples on this device,
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Project 22,1 - Measurement of Alpha and Timing - 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
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There was no significant change in yield as seen from the three stations,

Meteorological data were not available at the time of analysis

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 change.
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Project 23,2 ~ Cloud Photography - H. E, Grier

Preliminary measurement of height-to-top and maximum diameter at

time of stabilization have been made on two 70mm Airborne Cloud camera

films, The distance of the aircraft was determined from the Navigator's

log and is approximate at this time,

The results were:

Height—to-top

RB~50 #7120 90,000 feet
RB=50 #47131 88,000 feet

Diameter at stabilization

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

The time of stabilization can only be approximated at this time

because the cameras failed 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 streak cemeras operating at the Enyu

control point. }
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