
N CANCELLED

 

CLASSIFICATIO

WITH DELETvnacr to an un

ied

ERGY

’

N

4

0

m

Document
Los

mn iS prohin:

MMISSION
1
aed

Tssued as 5715-JFE

co

 

326 US ATOMIC E

1954. Its transigj

as defined in the :

its conte

This doc

i3ox |

Collection T-pDIV

DOE HOS.,
COLLECTION

jon

Group:

~uu°o
.@

foosS)
cf&4rlaobs
P
a<

Locat

 

M
e
y

.,
2

e
e

Shays
S
r
n
a
,

APRSA
E
g
e

Nig
ge

S
U

ape
goss

teMas
ls

4!
y
e
 

:
S
e
e

U
e

y
e
!



Navajo

Project 10.1, pages 74 & 75 issued as a separrte report (J0-251)

Distribution:
Copies 1@2A ~ Hoerlin

BEST COPY AVAILABLE

COPIED/DOE
LANL RG 7



ey

Navajo

Project 10.2, pages 76 & 77 issued as a separate report (JO-252)

Distributions
Copies 1&2A — Hoerlin

LoOE
“trek RG



~

corleorrDOE
LANL RC

Navajo

July 28, 1956

Projects 13.2 and 13.3 section, pages &5 and87
Issued as separate reports

Distribution:
Copy 1A - Graves

2A — Ogle
3A ~ Sayer
4A — Taylor
5A — Lazarus
6A = Fussell

7A, 8A ~ Malik



corenlort

PANES

Navajo

July 28, 1956

Project 15.2 section, pages 93 to 97 inclusive.
Issued as separate report.

Distribution:
Copies 1A, 2A - Allen



w
e

8g&
ws
Ve

Navajo

July 28, 1956

Project 18.3 section, pages 99 to 128 inclusive.
Issued as separate report.

Distribution:
Gopy 1A - Hoerlin

2A - Stewart

>
\



(D
S
a
n

Navajo

Project 18.3, pages 99 thru 128 issued as a separate report (J0-253)

Distribution:
Copies 1&2A — Hoerlin



Navajo

July 28, 1956

Project 18.4 section, pages 129 to 150 inclusive.
Issued as separate report.

Distribution:
Copy 1A ~ Stewart
2A, 3A - Hoerlin



Navajo

Project 18.4, pages 129 thru 150 issued as a separate report (J0-254)

Distributions

Copy 1A — Hoerlin



OPERATION REDWING

A PRELIMINARY REPORT

OF

—_— (NAVAJO)

Submitted by Task Group 7.1

5TL5SFE

26 JULY 1956

* “POPIED/DOE
LANL RC |

copiED/tDOE
aan .



CONTENTS

INTRODUCTION, @oegefeeeee#e#ene#ese?# ° ° ° e ¢ e

PART I ~ GENERAL INFORMATION, ... 2...

Observed Weather at Shot Time cee ee

Fig. O-1 — Rikini Atoll Map... seeccse

Fig. 0-2 - Bikini Atoll North Reef with

Fig. 0-3 - RadSafe Survey, DA 1... eo

Fig. O-4 - RadSafe Survey, D# 2.....

Fig. 0-5 - RadSafe Survey, Df 3. eee

PART II = DOD PROGRAMS, . . se eee cvecevce

COPIED/DOR
LANL RC

Project 1.9 - Water Wave Studies. . . « «

Project 2.1 - Gamma Exposure vs Distance.

Project 2.2 - Gamma Dose Rate vs Time . .

Project 2,61 - Rocket Determination of the Activity

oo @ @ @

oso @# # @# ©

eoeeesve

oe @ 0 @

Scientific Stations

oeeeee## ¢

e

e

Distribution within the Stabilized Cloud

Project 2,62 - Fallout Studies by Ocenaography Methods. .

Project 2.63 - Collection and Characterization of Fallout
with Time. e.h6° e e ee ¢€ e ee 68e,)6m8mUmhCU® e e¢ # ¢@ e

Cd

Project 2.64 - Fallout Location and Delineation by Aerial
Survey e@ ¢ 6 e e » » e * e s e ° e @ e e ° e

Project 2.65 - Analysis of Fallout and of Base Surge. eee

Project 2.71 =- Relative Importance of the Various Radiation
Sources to the Ship Shielding Problem. ...

Project 2.6 - Ship Countermeasures Methods Studies. ...

Project 2.9 - Standard Recovery Procedure for Tactical
Decontamination of Ship . eevee eee5ees

Project 2.10 ~ Verification of Washdown Effectiveness for
Shipboard Radiological Countermeasure. « «

Project 4.1 — Flash Blindness . . ooo eee ee ee oe

Project 5,1 - In-Flight Participation of a B47 Aircraft.

coPleD/DOENM

«=~ 2

wae

PAGE HO.

F
&
k
E
&

ow
a
a
w

&
6

4

25

B
R

W
w i)

8
&
8

F&F
&

&



e
a
r

CO
PI
ED
/D
OF

LA
NL

RC

( ou

PAGE NO.

Project 5.2 - In-Flight Participation of aB-52..+.ee++--0 52

Project 5.3 - In-Flight Participation of aB-66...eee00. 5h

Project 5.5 - In-Flight Participation of a F-SWPeasses ees 56
Project 5.6 = In-Flight Participation of a F-10Lyoeveree 58

Project 5.7 - Thermal Flux'and Albédo Measuréments from ~
Aircraft, e e e e e e e e e e e e . eo es . ° ° e e e e 60

Project 5.8 - In-Flight Participation of an A3D-l. wee eee 2 &

Project 6,1 = Accurate Location of an Electromagnetic Pulse
Source, cd e ° e e e @ s e eo @ e td e e e ¢ * e ° e Cd 64

Project 6.3 - Effects of Atomic Explosions on the Ionosphere. . « 66

Project 6.4 - Determination of Characteristics of Airborne
Flush Mounted Antennas and Photo Tubes for Yield
Determination at Extended Ground to Air Ranges. . . ~ 68

Project 6.5 - Analysis of Electromagnetic Pulse Produced by ©
Nuclear Explosions. . . 2. se eeecce ee ecv ee 69

Project 9.1 - Technical Photography «+ ++e+s+eesse2e 7
PART III - LASL PROGRAMS, 6... ee ee eee eee ee terres

Project 10,1 - Fireball Hydrodynamics ++ +e +eeessees 7
Project 10,2 - Time of Arrival. ». se ese eee eee sees 76

Project 11,1 - RadtochemicalAnalysis s+ ++-++see+ssse+ 7
Project 11,2 ~ Sampling... eee eecescrcrcercrcece 7

Project 13.2 - Measurement of Alpha and Time Interval .....- 8&5

Project 13.3 - Measurement of Transit Time... .+.ee2e2es+0 86

_ Project 15,1 - EG&G Photography«+ +e e+eeessceesss 8
Project 15.2 - High Speed Photography ..+seeecccscesss 9

Project 16.3 - Electromagnetic Measurements e+ + +e+ee+++ 98
Project 18.3 - Spectroscopy .. sss eeeeees ose ocee 9

Project 18.4, - Chord Experinent and Tine-Interval¢ ees se 129

PART IV ~ UCRLPROGRIMS 5s ee eee ese ser eecesess Ul

Project 21,3 -Gas Analysis e+ +e sees sseerrerss 22
DISTRIBUTIONe e @ e e es e e @ e e ° e ® e e s e @ s e e s e e oe e s 2 154

anpieni00E ii



ae

NTRODUCT ION

This is a preliminary report, and therefore, does not give either

complete or final results of the work of the various projects. No in-

formation on the construction of the device is included, in order that

the classification may be kept to Secret Restricted Data,

won
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PART I

GENERAL INFORMATION

Observed Weather at Shot Time

Fig.

Fig.

Fig.

Fig.

Fig.

Q-1 + Bikini Atoll Map

0-2 ~ Bikini Atoll North Reef with Scientific Stations

0-3 ~ RadSafe Survey, D #1

OQ, ~ RadSafe Survey, D # 2

0-5 ~ RadSafe Survey, D # 3
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BIKINI OPBSEPV*D WEATHER FOR 1] JULY 195€
AT DETONATION TIME O556M

Sea Level Pressure 1010.2mbs
Free Air Surface Temperature 81,2 F
wet Pulb Temperature 76.2
Dew Point Temperature 74.0
Relative Humidity 80.0%
Surface Wind 090° - 3 knots
Visibility 10 miles

CLOUDS

2/10 cumulus bases estimated at 1209 fect
6/19 cumulus bases estimated at 2070 feet
7/10 cirrostratus, bases estimated at 39,000 feet (transparent)

ARTA WOATHTR SUMMARY FROM ATRCPAPT

O600M ~ (Aircraft at 45,090 feet) Scattered to broken cloud layer

based at 30,990 feet, tops at 35,9009 feet. Few cumlus

(widely scattered) with tors to 35,000 fect. Could not see

surface or Rikiri Atoll,

o
o
C
N

j
a

A
N & i (Adreraft at 44,0° Feet Just above broken to overcast cirrus

cloud layer to the west of Bikini} Scattered cirrus clouds 50

miles south of Bikini, Few scattered cirrus to north and

east of Bikini with arproximately 2/10 small curmulus at low

levels, Few cumulus tors to 25,0% feet.

STATT OF STA

Cecan Side: Wave height 5 ft., neriod 5 seconds, dircection O30

degrees. Sea water temperature - 83.0°F.

Lagoon Side: Wave height less than 1 foot.
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WINDS ALOFT (Release time 439M)
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12,000
14,990
16,070
18,090
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Direction Specd
(Derrees) (Ynote)

080 21
080 23
0890. 22
030 22
08d 20
080 18
080 19
080 20
080 19
080 18
970 13
069 12
199 9
100 9
139 §
139 3

(M4l1ibars)

1979
i<a)
av

700
624
509
409
390
a270
259
290
159
129
190

94,
el

ho

 

Height Direction Speed
(Fest) (Oczrees) (Knots)

24,000 170 4
26,099 180 10
28,090 200 14
39,090 210 15
32,00 180 4
34,000 210 19
36,000 230 22
38,000 260 15
40,590 270 16
45,999 249 30
50,209 249 29
52,990 230 32
55,099 120 12
69,099 039 23
£5,090 090 35
70, 00C 0389 45

Temperature Dew Pointe PCa 1 cm n

27.2 23.5
~ 25.5 12.2

§.3 1.2
Missing Miscing

~-7.5 -14.%
-13.5 =26.5
34.2 26.3
40.3 Missing
4401 Missing
-56.2 Missing
-79.5 Missing
-79.° Missing
-77.E Missing
-79.0 Missing
-76.° Missing
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Fig. Q~-2 - Bikini Atoll North Reef with Scientific Stations
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; 12 July 1956
All readings in mr/hr

oe Tnt./hits/ ab 0800 hrs
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Fig. 0-3 RadSafe Survey, D #1
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13 July 56

All readings in mr/hr
on ground at 0800 hrs
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Uy, July 56
All readings in mr/hr

converted to 0800 hrs
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TASK UNIT 3

DOD PROGRAMS
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Project 1.9 - Water Wave Studies - W. Kidd

OPJE{TIVE

To obtain data on water waves induccd by nuclear detonations.

INSTRUMENTATION

Project 1.9 had eight Pikini Lagoon wave stations active that

In adiition the lagoonproiuced useful data for th (Navajo).
\

wave station was active at Eniwctok.

—

The two long period wave re=-

corders located on the cutside recfs at Fniwetok and Aflinginae Atolls

were also opcrating for Navajo.

RUSULTS

The four shore recording lagoon wave stations at Pikint ylelded

exeellent data. Preliminary analysis shows the following approximate

moxinmim crest, troughs ani perdoils to exist at the indicated locations.

were receordicd in €0 feet terpth lagoon water. Up-rush and

tnundation as a result of these, depending upen topograrhy, can easily

exceed these valucs,

All values about tide stage at shot time (f 6 ft)

Enyu Maximim crest #5 feet

(Nan)
Maximum trough - 4 3/4 feet

Maximum perioi (first series) - 164 seconds

Bikint# Maximum crest # 3% feet

(How)
Maximum trough - 34 feet

Maximum period (first series) - 160 seconds

Ajrukiraru Maximum crest #¢ & feet
(Oboe)

Maximum trough - 7 feet

Maximum period (first series) - 150 seconds

wa Fy!
-4- 6
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Chieerete Maximum crest x4 3/4 fect
(William)

Meximam trough - 5% feet

Maximam period (first serics) _ = 164 seconds

Two skiff stations in the legoon at ranges of 8 - 10 miles re-

corded Navajo waves. Three turtle stations (self-contained and

resting on the lagoon floor) were set in the one to 14 mile range.

Two of these have been recovered and contained data. Cne unit shows

c& maximm crest to trough height of 40 feet, The third unit has not

been loeated as yot. It should contain veluchble close-in data.

The lagoon wave resordor at Tniwetok may eventually show the

presciec af lagoon wave action for Navajo but if it is present, it

is too close to backgrouni wave antionto be discernible on cursory

eyamination, It should be dete le because of its different period.

The long period wave recorder at Parry produce? excellent data.

The Ailinginae station sheuld have a good record as it was armed and

functioning satisfactorily on N-2, Both wWeke and Johnston Island

stations were successful,

An inundation survey was completed on N #4. Pictures were taken

of wave damage at Fnyu on D day but inclement weather prevented the

aerial photographic run until N f 2. Water wave damage was amplified

by the fact that shot time coincided with high tide. Wave heights and

innundation lines of Navajo correspon? very closely with those pre~

dicted. The pattern and extent of inundation follows very closely that

observed for CASTLE (Union).

 

    It is interestitfy to note that the single ‘(Navajo) wave

responsible for the greatest extent of inundation damage at Fnyu

rcoariEo {g/DOE

LANL RE
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a
occurred 6 3/4 Minutes after the arrival of the first (and maximum)

Crest. Immediately preceeding this wave, the mean water level receded

to its maximum low of -4 3/4 feet over a period of 3 minutes and then

increased to a crest height near maximum in a relatively short time to

give a total head” change of approximately 9 feet. The near shore-

line obstruction having been reduced by the first crests of the wave

train, this later wave increased considerably the intensity and extent

of the inland rush ani damage of the first waves of the train.
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Project 2.1 - Gamma Exposure Versus Distance = P. Brown

Ob jective

The object was to measure initial and residual radiation using NBS

type film badges, quartz fiber, chemical, and phosphate glass dosimeters.

Instrumentation

Twelve stations on the Yurochi (Dog) Complex were instrumented to

measure initial gamma radiation. Twenty other stations throughout Bikini

atoll were instmmented to measure the residual gamma exposure,

Results

Table 2,1-1 lists the uncorrected initial gamma exposure versus dis-

tance data. These values should be increased about 30% to correct for

the shielding of the steel pipe stations.

Conclusions

This data is in agreement with other data obtained during REDWING.

, a -17- 2S
PY =



Distance

(feet)

7,922

8,580

8,960

9,810

10,680

11,880

13,170

COPIED/DOE
LANL RC

wee”

Table 2.1-1

aay

Exposure

(roentgens)

7,200

2,900

1,350

380

270

43

n
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Project 2,2 -— Gamma Dose Rate vs Time - P, Prown

CEJECTIVE

The object was to measure initial camma dose rate and gamma dose

rate andj residual gamma evposure using Conrad, Gustave, and Long John

detecterse along with their appropriate rccoriing devices.

INSTRIMNTATION

The accompanying Table 2.2-1 lists the pertinent information as

regaras Aincttirumcnisiicon for the event.

RESULTS

p
e
ea, +

el cfactcry reeultc were cbtaired. Evaluction of the data is

now in progress,

oo, aort
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TAPIF 2,2-1

Navajo Inctrumontaticn

Tstand Station# Cosriinates

Pokotyasdaa 221.01 N 2€9,990 1
(Able)

Yurocwh 221.03
(Dog)

Uoriklu 221 C4

(Tasz)

Remurikty 221.05

(Fex)
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/
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Conrad w/E/A Recorder

Conrad .

Long John w/Santorn recorzer
Custave w/Cock recorder

cacniper
wwe mechn «/Sanbern

ng John w/Senborn recorier
Conrad
Cuctave w/Ccook recorder

mn
Conrad

Gustave w/Drur reccrder



 

Froject 2.€1 - Rocket Determination of the Activity Distribution

Within the Stabilized Cloud = B. Soule

OBJECTIVES <

Reekets were fired into olla0) cloud in order to

develop the capability of measuring and to explore the spatial dis-

tritution of gamma activity within the stem and cloud produced by the

detonation of nuclear weapons of megaton yield. It was desired to

make measurements ofactivity distritution in clouds resulting from

an air detonation, a lani 3s eye detonation and a water surface de-

tonation, Besides oneAE0320), theyatcr surface detonaticn,

the project has participated in the (CHFROKEF) ani the  

 

(ZUNT),

  
A six inch tiameter ground launched rocket capable of attaining

139,0% feet altitude, bearing 2 radiation detector and telemetering ~

equipment was usei te obtain information on the radiation field in the

cloud ani stem, Twelve of these units were fired, six at the stem at

H ¢ 7 minutes and six at the cloud at H #4 15 minutes. Radiation in-

tensity infcrmation (in the ferm of F.M, pulses) was telemetered to

two receiving stations where the information was recorded on magnetic

tape.

RESUITS

All reckets fired and good signal strength was arparently received

on ten of the twelve channels, The radiation fields that were measured

were lower than those previously encountered. Data on channels corre-

sponding to rockets shot at the stem indicate that at least one rocket



passed through the stem, There were data on five of the six channels

corresponiing to rockets passing through the cloud. Failure of auto-

matic readout equipment prior to the first test will necessitate man-

ual readout of the tapes,

?
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Project 2,62 = Fallout Studies by Oceanography Methods - F, D. Jennings

OBJECTIVES

To measure the fallout radioactivity and its chemical nature in

water from a surface water burst. To calculate the equivalent land

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,

DESCRIPTION AND EXPERIMENTAL PROCEDURE

SIO installed and maintained thriteen deep-moored skiff stations in

the fallout area between 10 and 30 miles from ground zero. Recording ~

instrunents were installed on two of these skiffs to measure radio-~

activity as a function of time at depth intervals of 20 meters down to

100 meters. The recorder was started on arrival of fallout by a trigger

which was pre-set to start when radiation levels reached 30 mr/hr.

Two high speed vessels, USS SILVERSTEIN (DE 534) and USS MC GINTY

(DE 365), were outfitted with devices for measuring radioactivity as a

function of depth and in air, and drogue floats for marking areas of

particular interest. These two vessels were stationed outside the fall-

out area during the shot and then proceeded to survey the fallout area,

making measurements out to about 180 miles from ground zero and across

a pattern about 120 miles wide. These two ships, together with the

M/V HORIZON, collected about 85 water samples from the surface and from

depths for Project 2.63 and an equal number for Project 2.6.

The two project 2.63 YAG's were supplied with detectors for measuring

and recording radioactivity as a function of depth and in addition the YAG

39 was supplied with a similar detector for use in her decay tank for

COP:ED/DOE
CaMRC ~ 3 - 2oe i a
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measurement of effective radfsactive decay.

The research vessel M/V HOPIZO’ was completely equipped with

equipment for depth sampling an? for msasuring radioactivity and

oceanopranhic valucs. After the shot it proceeded into the falloutz

area and performed its functions, particularly in the areas of interest

marked by the DE'ts ani YAG's,

RUSITTS

The only prelimincry results availatie at this time is that con-

voleate of penetration meters which were installed on theQ “ yy 3 t
+ uy Ci c
t

= Mm ve}

deep mocrs2 skiffs, Although the triggers functicne’d preperly ani

stcrted both recorders, leakaze in both unierwater cables negated

measurements of penetration rate. All cther results await further

data reduction,

COPIED/p
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“ -— 2. eo M
a
y



NAVAIO)

 

Project 2.63 - Collection and Characterization of Fallout with Time -

T. Triffet

OPJECTIVES .

To collect samples of fallout ani measure radiation field inten-

sities with time at varicus distinces from high yield land, water, and

air thermonuclear jctonaticns. To study these samples from carly timeswed wa

c
r 2 activity, to analyze them for chemical

anil raliochemical comrosition and to determine certain of their physical

preperties, incluting distritutions of particle sizes,

LUSORITTICN AND UYPURIMENTAT PROCEDURTS

shots, Minor and majorfa ch "s je 3 C
2 3 c
*
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ain mounted on various platforms including YAG-40 andQrrayes were 3

ASL -YAG-39, LST-€12, YFNB-29, YPYR-13, rafts and skiffs. Tocation of the

 

Station Tyee Iatttyis N Lonsitude ©

YAC-39 12° 12,0! 165° 051

YAG-39 12° 00! 165° 20:

LST-611 11° 35! 164° 40!

REANITS

Approximately 94 rereent cf all project instrumcntstion functioned

roperly, No significant damaze to any station, other than the one

locate? on Aomoen (George) Island wes reported; and even this which was

left in place primarily in order ts assess the powersof resistance of

the Standard Station, survived ani collected a useful sample. All island;

barge and raft stations receive? fallout, as well as nearly every skiff

station, In general, however, activity levels were low, the highest



boing observed on the VFNR-13, Nami (Charlie) Island ini the skiffs

lying in the northwest quadrant. Surface readincs of samples collected

on islani, raft ani barge stations averaged 50 mr/hr at 1490 on N #1

day, with some as hich as 290 mrfhr at the same time. The time of ar-

rival of fallout ct the YFNR-29 was about 17 minutes and 15 minutes at

Zath profcet ship reecived fallout, the eaprroximate time of errival

betne 4 # 2.9 hourc for the VAG-39, H # 2.2 h-urs for the LST-+S11 and

# €.5 hours for the YAG-49, The highest activity level observel was

avproximitely 1.3 rfir at atout H # 4.4 hours on the deck of the VAGH29y

while the maximum 2cek intensity cbserved on the YAG-19 was 115 me/hreats

formed at early times in the shielijej] laboratory abcard the YAC-240,

The great majority cf those data are being reduced at the present time.

Tt appears hewever, that the primary fallcut arviveil in slurry droplet

similar to that observed for event Plathead. nce again the droplets

averaged 19C to 2% microns in diameter, ordinarily possessed an NaClOo

content greather than 80 porecent, and appearcd te contain smaller

particulate with which nearly ell of the activity was associated,

The data obtained are being cvaminc? further and additional analyses

are being performed at NADL; these results will he included in the

preliminary report.
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Project 2.64 = Fallout Location and Delineation by Aerial Survey ~

R. Graveson

ORTECTIVES

To survey the gamnz radiation from fallout contaminated ocean

areas using an airborne detector.

ws +To survey the areas of % w
T e sea, off Piking Atoll, which are con-

taminated prior te the shet. The information to provide both beck~

round ratiation data, and oceancgrarhic stulice of the mixing of

the lagoon water inte the open sea.

 

Three P2V-5 atrorcft were equipped with camma radiation detect ~

vo reeor?l the dose rate arriving through the thin aireraf. skin from a

waver surface helow .

Cme aireraft was flew over the Pikind Atoll area, and the con-

tavinated area, which was expeate? tc be downwind of the atoll, was to

be delineated, Surveys were sehriulod for minue three, and minus ixc.

The preeshot surveys were requestel by Program II on Navaje —3

ATSTITS

The Deday survey was staried late on the afternoon of D-day. It was

c
ecorn.finey- to an area 60 miles ure

19 miles north of cround zore. The ecuthern boundary of the contaminated

area wae delinerte?. The sircraft enersumtere? no airborne ecntaminetion.

The D plus 1 survey utilize? two airercft simultaneously. Total

vaelapsed flight time totaled aprroximately 16 hours for the two. No air-

ountered throughout the area of contaminateda
oa Qeraft contamination was

The contaminate? arca extended arproximately 15° miles frem GZ.

rar “ae
. '_ oh ,
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Project 2.65 = Analy of Fall~Out and of Base Surge — M. Morgenthau

Oojectives

To obtain fallout samples on land and to perform radiophysical and

radiochemical measurements on the samples,

To prepare dose rate contours of the atoll area from information

gathered by this project, other projects, and Rad-safe,.

To evaluate the role of the base surge in transport of radioactive

material,

Description and Experimental Procedures ~

Intermittent fallout collectors (IFC) and gross fallout collectors

(GFC) were installed on islands in the Bikini Atoll and on the YAG's and

LST in the expected fallout zone. The IFC timing intervals were 1 minute,

5 minutes, or 30 minutes, depending on location of the collector, The

equipment was installed prior to the shot and was activated by E.G.&G. Blue

Boxes. Samples to be used for early decay measurements were recovered on

D-day and the balance of the samples were recovered on Dfl. All of the

recovery was made by helicopter. Wire signals were used to activate the

base surge detectors as a warm—up period was required before shot time.

Some of the stations also incorporated a tape fallout monitor (IFM).

On Deday, D1 an aerial survey of residual radiation was made over the

respective atolls by helicopter, The measurements were taken by means of

a probe on a long cable suspended below the hovering helicopter. The pos=-

itions of the probe were determined by comparison with maps and aerial

~ 29 - “
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photographs, Two project personnel were stationed in the Prorrem 2

Control Center to consolidate data from the various projects andi to

assist the Program Director in maintaining a situation plot.

RESUETS ~ - \

Aerial survey of Rikini Atol] following the (Navajo)

covered islands between Bikini and Fokororyuru. Nepligible levels

of contamination resulting frem this shot were observed on other sections

of the Atoll. The result of the D-day and ? #2 day survey is shown in

Table 2.€5-1, Extremely heavy an? steady reins occurred between the

D-day survey and the D #1 day survey, The table shows that the D #1

dey readings are very lew compared to the D-day readings. A gamma dccey
~

factor of -1,925 ictermined from laboratory gamma decay mezsurements for

early times was used in converting the D-idsy restine te U {1 hour valves.

The sampling stations on Remurtlu, Yurcehi, Pokererrury, Arriike-: and

Aivukiiji were demare? by the water weve. Samples were obtained cn Namu and

Bokchyaadaa. The time of arrivz:l of significant fallout activity at

Namu wae between 30 en? 35 minutes. The time pcricd 2uring which fall-

out oecurred at its maximum rate was between 45 and 5C minutes. Sig-

nificant fallout ended between 11/2 and 2 hours after detonation at the

wW
Namu station,

ae’GE
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ABLT 2,€5-1

CORRTCTFo ATRIAL SURVEY READINGS — NAVAJO

(laboratory Gamma Decay Factor:  -1.025)

 

 

Island Day Time After Corrected r/hr at
Shot (hrs) Reading (mr/hr) Hdé1hr.

Pikini N 6.97 110 0.2

(How) neal 34.6 10

Aomeen N 7.12 4500 33.6
(Goorre} NAL 34.7 170

Rormrikthu x 7.17 E090 45.0
(Fox} nfl 34.8 520

Yurochi XN 7.32 8000 61.6

(Dog) NLL 34.8 125

vama N 7.43 E0CD 46.9
(Skarlie) nfl 32.9 130

Pokctyaadaa N 7.53 6200 -- 49.1
(Able) Nfl 35.0 289

Bokororyuru - N 7.72 230 1.9
(Bravo) NAL 35.2 52

 eopiEDIDOE
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ORIPOTIVE AND INSTRUM™NTATION

Objectives, instrumentation, ani techniques are as stated in the

Project Detail in section 2 of the Program 2 Consolidated Book.

GENERAL .

The radiation levele on the YAG-40 were too low to supply data

adequate for the satisfaction of project objectives.

The ratiation levels on the YA9-39 were high enough to yield

uscful data: however, the rains encountered by the YAG-39 caused some

apparent anomalies in the data and my rrevent the satisfaction of some

ectives,t
eprojest ob

The instrumentation performed satiefactorily with one or two

exceptions.

RUSULTS

Interaction of Gomme Radiation with Steel _

Gamma radiation fields inside steel cylinders of various thick-

nesses were compared as a function of cylinder thickness anil time.

The results appeared to be anomalous and will require further stuiy to

Jetermine their validity, thore7ore the combined absorption and mil-

tiple scattering coefficients will not be presented or used at this time.

Relative Gamma Ratiation Ficlie Contribute? tr Various Retiation Sources

Figures 2.71-1 and 2.71-2 show the gamma dose andi dose rates con-

tributed by contaminants both in the air ani on the weather surfaces of

YAS~39.

Figures 2.71-3 an? 2.71-4 show the gamma dose rates in several

prepDOE
COMES TCE aL RE
pr

~
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—
intericr locaticns on YAS 39. _

Figures 2.71-5 an? 2,71-€ chow the ratics of gamma dose rates

in several interior locations relative te the gamna dose rates on

deck for. the YAG-39,

Estimaticn of radiaticn contributions by conteminated air and

water will require further evaluation and are not presented at this

time,

CONCLUSIONS
f

Participation in ccfillillalleg (2:25:50) supplied limited
ee

data and may not permit adequate satisfaction of project objectives.

Comp/Der
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Froject 2.8 — Shipboard Countermeasures Methods Stuiies - W. S. Kehrer

OPIRSTIVE

To determine the relative effectiveness of various proposed ship

and personnel protecticn ani reclamation methods.

DESCRIPTION AND FYPTOIMTNTAT PROCPDURES .

The shiphozrd countermeasures methods studies were jivided into

ht problems to be earrted out on the VAG-39 and YAG-49 and at the

Rad Safe Center on Parry Island, These involve? the study of the cffece-

tiveness of varicus shipboard protcoetive m-theds, decontamination me~=

thois, hazard assessment methels, personnel proteeticn and decontam-

inc:tion methods, and tacic contaminability - dccontaminability studies.
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Txperimental problems follow:

- did not participet>

bo. Chemical Paint Stripping - dij net participate in this shot.

¢, Mechanical Serubbing Methods -— did not participate in this shot.

da. Protection of Miscellancous Shipboard Matcrials - no results

tecause low levels of activity gave insufficient ccntamination,

€. Methods of Reducing Radiation from Contaminated Wood Decks -

no results because low levels of activity gave insufficient contamination.

f. Skin Decon & Protection Methods - the hands of the ships crews!

aboard the YAG-~39 and YAG-40 when they returned to Parry Island, the de-

contamination crews, and technical personnel who went aboard the ships

before and during the decontamination period were monitored when they

arrived at the decon tent. "Hot" hands were divided into two groups

CORED Taeotk
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om
to be decontaminated? with waterless cleaner or with soap and water.

No barrier cream was use,

g. Monitoring and Hazard Assessment Methods - Gamma surveys at 3

feet and 1 inch were made on the YAG-39 before and after decontam-

ination and on the YAG-40 after decontamination. No beta measure-

ments were taken,

h. Basic Contamination-Tecontamination Studies - did not participate

in this shot.

RUSUETS ANS CONCLUSTONS

The only results obtained were from (f) and (g) above. Prelim

inary results from problem (f) on a limited number of cases indicates

that the waterless cleaner, and soap and water have about the same

overall average effectiveness in removing contaminant from the hands.

The data from problem (¢) (monitering the ships) is being processed.

COri£D/DOE
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Project 2.9 - Standard Recovery Procedure for the Tactical Decontamination

of Ships ~ F. S, Vine

cesrenryr

Te evaluate recovery procelures for ship decontamination,

PROCIDURE

Because of the two-day availability of the YAGs 39 and 40, and the

Task Force personnel assigned to the decontamination work party, ship

decontamination procedures were limited to firehosing, handscrubbing

and firchosing in the non-washiown areas and the superstructure, and to

firshosing alone in the washdown area aft of the superstructure. -

The YAG 40 was decontaminated at the Parry Island decp water pier

on Tf 2, Similar operations were conducted aboard the YAG 39 while at

ancher in the stream on  # 2,

Detontaminstion of tho LST 611 was not required hecause of the low

s

radiation levels ani the absence of remcevable ccntamination,.

The average initial levels aboari YAG 40 were 7.3 mr/hr in the

non-washiown area forward of the superstructure ani 4.1 mr/hr in the

washdown area aft. The decontamination procedures reduced these levels to

-1,2
6.1 m/hr an? 3.7 mr/hr (corrected for decay according to t °" from

H #54 to H £ 56.5) with resultant decontamination effectivenesses of

18 pereent and 5 percent, respectively,

The corresponding initial levels aboard the YAG 39 were 23.2 mr/hr

and 4.3 mr/hr. After decontamination these were 10.4 mr/hr and 3.7 mrfhr

Corenyong
‘ Ve ae



CD

(scrrected for decay according to yi? from H # 75 to H # 80). The

indicated decontamination effectiveness was 51 percent and 3 percent,

respectively.

Prior to decontaminaticn the indicated peak radiation levels in

the non-washdown areas of both the YAG 39 and the YAG 40 were reduced

approximately €5 percent ty a seritos of heavy rain squalls and the

effects of natural decay,

CORRIDOR ¢
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Project 2.19 - Verification of Washdown Effectiveness as a Shipboardwry

Radiological Countermeasure - M. M. Bigrers

QPIPOTIVes

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

Rad Safe for NRDL Projects,

washdown effectiveness evaluation.

PecoRee AND RESULTS -SUTP OPFRATIONS

The Project ships, YAG-32. Y4S-40 and LST-611, successfully com-
‘ |

Jeted thoir mission on the (Navajo). Complete information
annee ~

"
3

11 phases of ship and instrumentation operations has been4 ’ q re
)

“3 p
e

f
+ 3 a [we
y

given te Project 2.63 for inclusion in their reports.

YAS~39 Crorations

°
During fallout, the YAG-39 operated within 5 miles of 12°O0'N,

the shot locstion,m
s 1 oO KyTE5~20'E, arrcroximately 21 miles ?

Fallout errive? at O755, % # 2 hours, and the washtown started at

9315. The miximm radiation level recorded on the unwashed fore decks

was 1.36 R/br with a second peak of 1.71 R/hr at 1215, The maximm

radqiction level aft under the washdown was 242 mr/hr at 11, N # 5 hours.

On arrival at Friwetok at about 1439 on 13 July, the combination of

rain anddecay had reduced radiation levels to 60 mr/hr on the flight

deck, 45 mrfhr in the unwashed No. 2 Hatch area and 20 mr/hr on the main

deck aft. One day's decontamination by Project 2.9 further reduced the

radiation levels and removed most of the loose contamination so that ean

Operational clearance was given with the condition that gloves and booties

be worn on the forward portion of the ship. Unrestricted access was

DOPIED/DCE J
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granted for the aft portion of the ship which had been washed down

during follovt, Radiaticn levels wore €.1 mefhr forward and 3.7 mr/hr aft.

YAG-49 Croeraticns

The YAG-40 operate3 turing fallout in the vicinity of 12°12'N Lat.

and W5°C7'D Long., approstmatcly 36 miles at 339° from the Navajo de=vb Wee

uci by a survey meter on deck and

Ww j
a
e rocamples., The fallout was lisht a2 .t 1133 rein reduced the radiation

levels to near the provicus backgriund. At 1500, the principal fallout

Suring the perfzd 2800 to 2330 of 115 mr/hr.

AL O730 on N f 2, the ship entercd Pniwetck Lagoon, A cursory decon-

tamination of the ship was accomplished this same day to remove loose con~

tamirlticon from the weather surfaces, Finel radisticn levels were 210.4

wohur farycrd and 3.7 m/or eft.

T3T-C€22 Crerations

The LOT-{22 opcratc? during fallout at approximtely 12°3 '~ and

The firct indication of falleut cecurred at 0900 (1 mr/br above

tactground on an M¥-~5 survey meter on deck}, At 0950, when the level of

activity on the deck as m-acured by the TIM had reached 20 mr/hr, the

stip was closed and the washlown was activated.

Peak activity both on deck and in the sampling platform was reached

at 1130, The level in the platform was 50 mr/br and on deck was 43 mr/hr.

At 1530, the washitown was secured, the platform level being approx-

imatcly 22 mr/hr and the level on deck about 8.5 mr/hr.

The ship arrived at "iwetok at 1130 on 12 July with approximitely

4 mrfbr body dose rate top side. Very little of the contaminant was

"lessce™, as shoes, hands, etc., stayed well within tolerance.
“~L
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(shelalrinane

The levele or toarl the chip weoe lower than they might have been

lle encountere? both on D day and D #1,

wiCw EPPCTIVENTSS

YAG-37 and YAG-4C receivel molest an-ounts of fallout during Shot

NAVACO and were require] te operate their vwachacwn systems. Preliminary

examinglicn of records from cammcetime instrument stations indicatod

that, althevsl the peak activity wes lese than two R on the YAC-39,

fis recerac aprared edetvete for miring a washdown evaluation. The

VAQewt!s pook aclivity, slightly over 10% millircenigenc, was consiiere2

Lan - + . ° 4 - au. 4 r _too ley te allow stoni*feanrt compartecn betwecn the washe2 and unwashed

GYlLoT.

me me Oe ee Bagece ert awe fe yee dae FP aayt mr -- 7 a2wie watlliwn woo turacd iv twinty miavics after arrival cf initial

ee aead ae ~e Se MO
Se TT La . ay -wen “ a foe - rs ~Tent when the level cf activity haa re

TL war kopt in abeut tuo hours after ececaticn of ihe primary fallout,

for a total perica cf cperation cf seven hours. Feak activity occurred

at about 52 hours. The activity under the waskdown at this time was

lé2 mrfor. The aecumletcd aces recorded by the weshed stations was

abort 340 mr. This, compare? with 2 rate of 1.35 R¢Anr and dose of 2.15 R

from the unwashed area givce an cffietonsy cf STp Por contaminant removed

anioan <fPetiivencre cf 85% for total fore redurtion at time cf pee

artiivity.

“~TOMTTCOT CO, wi arta owt

 

Tic nmaturc of the Vevugc fallout matcrial is quite similar to that

rom Flathead, d.e., small rodiosctive coral particles (30-40 microns)
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wnere similar fallout meter’al wus enzountcred and the ship was maneuvered

in the came way, an efficiency of 92% was obtained on YAG-39. The dis-

tritution of falleut materixl from port to startcard both forward ani

es of later survey data and the re-p { t
eSiu is noticeably aiffercnt. Analrye

lative wind reeordcr may help to raticnelize the 6% iifference in removal

On the other hand, final calibration of the

natcate this €% to be duc to instrumint errore.aban rm‘ ¢ te 5
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Project 4.1 - Piomedical Effects - Choriorsctinal Burns -

Colonel R. S, Fixctt

onrerives

The primary objective of this project is to obtain informtion

on the requirements for protection of the eves azainst chorioretinal

turns from atomic detconatiags cf varicus yields; in this case, an

 

 Oy

Corollary technical objectives at the sam: yield are to:

Determine whether blink reflexes will prevent chorioretinal burns.

Ascertain which portions of the timeo-intensity pulse can produce

thermil injury to the retina and choroid of the eye.

Determine the time required fer blink reflex (B27) in rabbits and

monkeys exposed to the extreme lizht intensity cf the atomic detonation.

“xplore the feasibility of oculer protection by means of fixed

density optical filters and/or combinaticns of filters.

Test, under field contitions, protective shutter devices which are

in the developmental stage and which are designed to close much more

rapidly than the BRT.

INSTUMENTATION

The instrumentat employed during this event is identical to   

   
that used on the (ZUNI) with the exception of some changes in

shutter taitye.

(MONAWK), was also utilized. The main exposure facility

alorimetric instrumentation, identical to that used

  was loc#ted on Bikini (How) (site 411.92) at 19.6 statue miles from the

detonation, Ten additional rabbits without filter or shutter protection

corre!oot 5 (
* Rae\$ ty
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were exposed at the 60 foct level of 4 photographic tower about 150 feet

from the main exposure site. On Fnyu (Nan) (site 412.01), 10 rabbits

were also exposed without filter or shutter protection at the 200 foot

level of a photographic tower,

RESULTS

No burns were sustained in the 103 rabbits and 4 monkeys exposed

to this shot. It was estimated that 7-19 cal/em* would be received

at the exposure sites on Bikini (Yow) and 2-3 cal/em® on nyu (Nan).

Actual measurements, however, showed that Ices than 2 cal/em® was

reccived at Bikini (How). The actual dose at Tnyu (Nen) is not know,

but is presumed to be correspondingly low. The extremely low radiation

doszs are ascribed to rainstorms between the shot and the exposure sites.

confirms? the presence of heavy rainfall over Bikini (Eow) at shot time.

CONCTISIONS

The results of thie study are inconclusive, apparently because of

extremely high atmospheric attenuation due to rainstorms at shot time,

~49 ~
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Projeet 5,1 - In-Flicht Particirztion of a B-47 Aircraft -

It Robert ©, Laveann

 

QRITOTIVE

The obfective ef this rrojocet is to measure the blast, gust, and

thermal effects of a nuclear detonation on an in-flight 9-47 aircraft.

With the recorded data, the erit-ria anid method used in the B-47 Weapon

Delivery Handhook may be verified or corrected. In addition, the pro-

Jeet will provid> basic research data for the desimn criteria of future

USA aircraft.

INSTRIIMENT ATION

Two hundred seventy three data channels were available on this shot -

to record bending shear and torsion in the wing and horizontal stabilizer,

thermal inputs to the aircraft, thermally intucei strain, temperature

measurements, and overpressure. YPrior to shot participation 97.0% of

these channels were operating satisfactorily. There has been no newly

aided instrumentation since the last perticiretion.

ATRCRAFT POSITION IN SPACT

The P-47 was flying at an absolute altitude of 34,000 feet, a speed

of Mach 0.77, and on a heading of 270° at both T, and shock arrival, The

aircraft was oriented tail to the shot; at T, the horizontal range

beyond GZ was 33,000 fect, and at shock arrival it was approximately &6,0%0

feet o

isn
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Project 5.2 - In-Flight Participation of a B-52 - Lt F. L. Williams

OBITCTIVE

The objective of this test was to determine the delivery capability

of the B-52 aircraft,

INSTRUMENTATION Q

Instrumentation of the B-52 for the Giavato) Shot consisted

of 309 oscillograph channels which recorded measurements from strain-gage

bridges, accclerometers, roll ani pitch gyros, raiiometers, control

position transiucers, thermocouples, pressure transducers, and calori-

meters. In adjition, 14 cameras recorded photorecorter instruments (14 ~

channels), wing and tail deflection, cloud coverage, and fireball rise

ani growth.

ATRCRATT POSTTION ITN SPATS

The following chart shows the airp2ane's positicn at Time Zero ani

Time of Shock Arrival:

  

Altitude Offset Heading Slant Velocity (Fps)
(Abs. ft) (ft) (True-der) Distances TAS Ground

Cendition at

Time Zero 33,000 700 283 42,100 770 752

Condition at

Sheek Arrival 38,000 0 283 770 79
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Project 5.3- In-FlighboParticdpation of a B-663 Aircraft- R. W. Bachman

ORITCTIVE

Theprimary objective of this test was to measure the gust,

thermal ani high thermal energy field effects of a high yield mega-

ton device on a B-66B aircraft in flight.

TISTRUMPNTATION <

Instrumentation cn the B-668 for iter (NAVAJO) consisted

of the following: 67 strain gaces @ 5 statiomand 26 thermocouples @

7 stations on the L.H. wing, 16 strain gages @ 1 station and 6 thermo-

couples @ 2 stations on the R. H. wing, 25 strain gages @ 4 stations

and 12 thermocouples © 2 stations on the L, H. horizontal stabilizer,

9 strain gages @ 1 station and 2 thermocouples @ 1] station on the R. H.

horizontal stabilizer, 3 strain gages @ 1 station end 9 thermocouples

@ 3 stations on the L. H. elevator, 2 strain gages @ 1 station and 6

thermocouples @ 1 station on the R. H. elevator, 56 thermocouples @ 11

stations on the fuselege, 17 accelerometers on the fuselage, empenage,

and nacelle, 13 calorimeters and 1 radiometer together with 6 cameras

in the fuselage belly, 5 calorimeters and 1 radiometer together with 6

cameras in the tail, wing and tail deflection cameras, 32 basic flight

instruments on a photo recorder panel, and 8 correlation channels.

ATRCRART POSITION IN SPACE

Using the K-5 Radar system, the B-66B was being positioned atan

altitude of 21,000 feet, on a heading of 124° and fora horizontal

range of 24,500 feet at time zero. During both race track patterns

and the wind box, the navigator had difficulty in clearly defining

ce rn
~ Agi?.
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the target islani due to the existing cloud masses, At H-~4 minutes

on the final inbound run to grouni zero, the A/C was approximately

28 seconds late ani since the time couli not be made up, the crew

elected to reposition according to a preflight plan to a new heading.

They continued on course, accelerating until the selected time of

H-1:10, at which time a turn was executed to the newhealing of 241 de-

grees. On rolling out of the turn, the A/C was traveling approximately

69 knots faster than the desired speed, and as a result, the hori-

zontal range at time was estimated by the navigator to be 71,000 feet.

The horizontal range at time of shock arriv2l was 180,000 feet with the

A/S at the samc altitude as before and on the new 242 degree heading,

4
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Project 5.5 - In-Flight Farticipation ef F-84" Aircraft -

ist Lt R. F. Mitchell

It J. A. Satatella

OEJFCTIVE

Waiter (Carabilities F~ @4F)

This participation was an attempt to determine the capability of

the F-84" aircraft by subjecting it to both thermal and symmetric blast

loads.

Barley (Sizeloads F247)

The object of this participation was to study the dynamic response ~

of fighter structures to anti-symmctric blast loads,

INSTRUMENTATION

Waiter
100 data channels were available to record moment, shear, and

corsion leads; accelerations; overpressure; temperature; thermal strain;

and aircraft attitude. Three of these channels were unsuccessfully re-

corze2, and in adiition, a flap camera failed to operate,

Out of 100 data channels available to record essentially the same

information as above, there were no channel failures.

ATSORATT PCSITION IN SPACE

waiter
 

At time zero, the aircreft was flying at an altitude of 17,000

 



—
feet on a heading of 122°. The horizontal range was Q&MYO feet with  

 

zero offset. The shock arrival position at was

17,000 feet altitude, 50,890 feet horizontal range, and zero offset.

The true air speed was 800 fps.

Barley
At time zero, the aircraft was flying at an altitude of 32,000

feet on a heating of 032°. The horizontal range and offset were

~43,09C fect
~~. ~———

d 71,900 feet respectively. At shock arrival

   ‘the aircraft was at 32,090 feet altitude; zero

horizontal range; and 71,900 feet offset to the right. The true air

speed was 775 fps.

RESULTS

DELETED
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Project 5.€ - In-Flight Participction of an F-lOlA Aircraft -

Capt M, H. Lewin

CRITCTIVE

The objective of Project 5.6 is to determine the responses of

an in-flight F-LOIA aircraft to the thermal, blast and gust effects

of a nuclear detonation, A correlation of the responses, combined

with known characteristics of any weapon, will be used to define the

maximum safe delivery capability of the aircraft.

INSTRUMENTATION

The aircraft was instrumented with radiometers, calorimeters and

pressure transducers to measure the thermal and blast inputs and with

    
  

strain gages, thermocouples ani various other ins nts to measure,

i”

the aircraft response to the inputs. For the: (Navajo) Shot,

the aircraft was again positioned to receive a high caloric input,

126 cal/sq em, at a low angle of incidence, At this position the air-

creft would theoretically receive a AT of 310° F on the .C20 inch skin

covered honeycomb surface based on positioning yleld and on time position.

At this position the aircraft would receive 60% design limit load on the

stabilator,

AIRCRAFT POSITION IN SPACE

The aircraft was to fly at 15,000 feet absolute altitude on an

inbound heading of 122° at a ground speed of 800 fps. It was planned

that the aircraft would be 25,490 feet beyond ground zero at time zero

with shock arriving 32.5 seconds later at a horizontal range of 51,500

feet. Actual shot position was 1,000 feet short and 1500 feet to the

copseny00kt
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left of planned position at time zero, with shock arriving

later at a horizontal ran-~e of 54,9% feet.

 

  

 
RESULTS
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Project 5.7 - Thermal Flux and Albedo Measurements from Aircraft -

Capt R,. L. Dresser

OPIFOTIVE

The objective of Project 5.7 participation on this shot was

to Obtain thermal flux and albedo information of a nuclear de-

tonation with airborne calorimeters, radiometers, and sixteen

millimeter motion picture cameras.

INSTRIMENTAT TION

Instrumentation within the purview of Project 5.7 which was

installed in the B-47 inclujed nineteen NRDL calorimeters and two

NRDL radiometers for measuring the direct and surface reflected

thermal radiation, Six calorimeters were utilized to measure ther-

ma] radiation which was back-scattered toward the cockpit, Seven

GSAP N-9 cameras were utilized to obtain photographic coverage of

the fireboll, the earth's surface, and of clouds beneath the air-

eraft, and also of any reflecting surface such as a cloud which could

contribute to the back-scattered radiation.

Project 5.7 instrumentation on the B-52 included the twenty-one

basic instruments for thermal radiation measurements, but only an

additional two instruments were utilized for back-scatter measurements.

Eight GSAP cameras were installed for photographic coverage.

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

twenty one instruments and six cameras,

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

. kt RO ’

Ca ‘a



twenty one instruments ani twelve cameras.

Neither tactical bomber (B-46, B-57) was instrumented for

measuring back-scattered thermal radiation. The twenty one basic

thermal instruments used various fielis of view and were suitably

filtered to obtain qualitative spectral distribution information.

The cameras were equipped with red and blue filters to obtain in-

ormation at each end of the visible region of the spectrum, Sev-

eral cameras were equipped with spectroscopic attachments to ob-

tain continucus spectra in the visible region. Two of these

spectrographs were operated at the Chieerete (William) photo tower.

ATRCRAPT POSITION IN SPACE

Information of the position in space of each aircraft is con-

tained in the postshot reports of the following projects:

Project 5.1 - B-47

Project 5.2 - B-52

Project 5.3 + BHE6

Project 5.4 - B-57

ReSULTS
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Project 5.8 - In-Flight Participaticn of the A3D-1 Aircraft -

ICOR P, F. Harward

CPJFCTIVE

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

capability for the delivery of high yicla nuclear weapons by the measure-

ment and correlation of the In-flight effects of a nuclear detonation.

INSTRIMTTATICN

Instrumentation of the A3D-1 aircraft consisted of 96 oscillcgraph

recorcing channels, one photo recorder, four GSAP cameras, and three

dosimeters, The data recorded inclujed temperature rise, thermal input, _

c
e ¢ of thermal input, cverrressure, gust loading, aircraft response,tsa

engine response, and gamma radiaticn,

ATOCUAPT POSITION IT! SPASD

The A3D~1 aircraft was flying at an absolute altitude of 36,100 feet,

heading 124°5 ina teil-on positicn at H #0. Slant range to ground zero

ai I O was 45,200 feet, {a

 

   

aft TAS 722 ft/sec) aircraft position at
  

time of shock arrival gwas 8,000 feet slant range on a

heading of 124°T at 36,000 fest absolute altituie.

RESULTS
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Project 6.1 ~ Accurate Locatin of Tlectromagnetic Pulse Source =

E. A. Lewis

oRTeoTiryTr

To utilize the electremgnetiec signal originating from nuclear

weapon detonations to determine ground zero of detonation. Secondarily

to obtain the yield data that is available in the bomb pulse.

PROTTPE

Location of ground zero is made by use of an inverse Loran principle.

The exact time the bomb pulse is reccivei at various stations is recorded.

The exact time jifference in receipt of the electromagnetic pulse between
=,

tw3 stations will be used to determine a hyperbolic curve which runs

throuch ground zero. The point of intersection of two or more curves

A-termines ground zero,

There are two systems, One of the systems is ‘mown as the long

base line system an? the other, the short base line system. Each system

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

located in the Hawaiian Islands (Midway, Palmyra and Maui) with syn-

ehronizing antenna station at Haiku, Maui, ani the other set of stations

in the States (Harlingen, Texas; Blytheville, Arkansas; Kinross, Michigan,

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

Carolina. The short base lines have one set of stations located in the

“Yawaiian area (Kona, Fawaii; Papa, Mawaii; and Red Hill, Maui) the other

set in California (Pittsburg, Wootlani, ani Maryville).

RESULTS

All stationsin both the long and short base lines successfully
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receivei ani recorded the wave form of the electromagnetic pulse

emanating from the bomb detonation, Line of position and fix errors

will be reported later,



Project 6,3 - Effects of Atomic Explosions on the Ionosphere - M. Hawn

Objective

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

yield nuclear explosions on the Ionosphere. Principally, to investigate

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

particles, and to study the effect of orientation relative to the earth's

magnetic field on F2 layer effects.

Instrumentation

The system comprises:
 

Two Ionosphere recorders, type C~2, operating on pulse transmission,

installed in 6 ton trailer vans, one located at Rongerik Atoll and one locate

at Kusaie in the Caroline Islands.

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

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

Detailed Description:
 

Ionosphere recorder site (Rongerik Atoll)

site (Kusaie)

An/CPQ~7, type C~2 Ionosphere recorder with a power output of 10 KW

peak 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.

A 600 ohm mitiple wire antenna designed and erected, so that the

direction of maximum intensity of radiation will beat the 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 mtual

perpendicular planes with the plane of the transmitting antenna oriented

53 degrees to the East of Magnetic North.

-
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Ionosphere recorder site (C-97 airplane)

Same as for Rongerik and Kusaie, except that a C+3 Ionosphere recorde

was used. This recorder is the same as the C-2, except for a few modifica

tions and improvements.

The transmitting antenna in the C~97 was a single wire delta fastened

to the lateral extremities of the tail assembly.

Method of Operation

Kusaile: Routine until H ~ 15 minutes; thence once per minute until

H £17 minutes; thence twice per minute, alternating the receiving and

transmitting antennas at the end of each 15 second sweep, until approximat

H #£ 44 minutes; thence once per minute until H # 8 hours; thence routine.

Rongerik: Routine until H - 15 minutes; thence once per minute until

H # 8 hours; thence routine.

C~97 Airborne Station: Routine operation until H - 15 minutes using

30 second sweep time; thence continuous until approximately H # 5 hours.

Results

Al] stations operated successfully for this shot.

(pELETED
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Project 6.4 - Determination of Characteristics of Airborne Flush
Mounte? Antennas and Photo Tubcs for Yield Determination
at Extended Ground-to-Air Ranges ~ A. J. Waters

ORTooTIVves

To determine the effectiveness of flush mounted airborne antennas

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

istic low frequency electromagnetic radiation and visible radiation,

respectively.

To determine the temporal an? amplitude characteristics of the

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

Ta determine the temporal ani intensity characteristics of visible

raiiation at various ground-to-air ranges.

To determine the effects of ambient conditions upon the satisfactory.

moasurement of the parameters specified in items 1 and 2 above.

INSTRUMTNTATION

2 fiducial antennes 2 scope camcras
2 whip antenna l sequence camera
1 synchronizer 1 recorder
2 photoheais
2 DuMont Scopes (1 a dual beam, 1 a single beam)

TRANyTaTe

Signal is receivel by antenna fed through an amplifier and then to

the scope. The signal is then photcsraphed. Photohead output is let

directly to the recorder. The sequence camera photorraphs the blast

directly for use in correlation of previous data. Distinee was approx=

imately 62 miles.

BUSTS

Signal was received and recorded on both antennas. No photohead

data was obtained because there was a restrictive filter (1%) placed over

the photohead and there also was a rain storm between the burst and the

Lowe
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Projest 6.5 ~ Analysis of Electromagnetic Pulse Produced by Nuclearov

Explosions - Charles J. Ong

OBIFCTIVE

The objective of Project 6.5 is to obtain waveforms of the electro-

magnetic radiation for all the detonations during Operation REDWING. This

data is to be used in connection with a continuing study relating the

waveform parameters to the height ani yield of the detonation.

INSTRUMITATION

Two identical stations are usei to record data, one at Eniwetok

and one at Kwajalein,

The instrumentation consists of a wide-band receiver with seperate

cucputs connected to each of the three oscilloscopes, Mounted on each

iltoscope is a Polaroid Land Camera for recording the transient display.”

The wide-band receiver consists of one primary and four seconiary

eathole folloyor amplifiers, An antenna, frequency insensitive in the

range of interest is fed directly into the primary cathode follower. The

primary eathole follower is th-n connected to four inijividual cathode

followers by a 50-ohm coaxial cable. Only three secondary cathode

followers are utilized, the fourth serving as a spare,

The number one and two cathole followers feed oscilloscopes with

sweep speeds of approximately 30 microseconds per centimeter andi 10

microseconds/centimeter respectively. The number three cathode follower

is connected to the third oscilloscope through a 2 microsecond delay line.

The third oscilloscope has a sweep speed of 1.0 microseconds/centimeter.

All oscilloscopes were triggered simultaneously by the DC trigger device

leeated in the primary cathode follower ani connected directly to thea
o

prenl0Oe. ‘ |
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receiving antenna. The 2 microsecond Jelay line was adiei to permit

the leading edge of the waveform to be recordel,

In order to establish a definite time relationship between the

reception of the signal and the triggzering of a given device such as

a counter or transmitter, a time marker pip, generated by the delay trig-

ger from one of the oscilloscopes, is fed through the 2 microsecond delay

line and superimposed on the initial portion of the received waveform,

PRCCTDOURE

All oscilloscopes are calibrated against a known frequency standard

for sweep linearity.

The cathole follower triggering system is set to trigger approximately

he noise level. The vertical dcflector of the oscilloscopesc
f
.
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are set to receive the pradicted field strength.

Station A - Par-y Island
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Sintion B = Kwafalein
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Project 9.1 - Technical pho raphy - Lt Col Jack G, James

Three 9,1 RB~5SO aircraft participated on this event. This

was the first shot of the series where all thres rhoto planes had

an unrestricted view of the detonation and resulting cloud from

E Hour to Plus One Nour, Cenditions fer cloud photography were

considered excellent by al? threc photo navigators.

Carter 1, positioned at 110 Nautical Miles Yast of Ground

Zero entered his photo orbit at 27,997 feet and had three suc-

Cces§l] 15 minute runs without change of altitude.

Carter 2, positioned at 119 Nautical Miles South of Ground ne

Zero had an identical cucecessful mission as Carter 1.

Carter 3, positioned 130 Nautical Miles West of Cround

Zero encounters? lish? cirrus at 20,970 feet at aprroximately Minus

39 Minutes, The aircraft climbed out to 39,999 feet and were pro-

perly repositioned at Zero Time. Two gooi 15 minute photo runs were {/

male, and a probable third accomplished.

No camera malfunctions were reported on any of the three

aircraft.

It fe anticipated that the cloud data resolved from this

mission wild qualitatively and quantitatively exceed any pre-

vious missions on either CASTI™ or REDWING Operations,

At H plus 2 1/2 hours the Program Director contacted Carter 1

through AOC and directed the aircraft to return to 34kini Area and

make two level photo mapping runs over Exju (an) Island to photo-

graph wave penetration area ani any subsequent damage to camp area

a
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and runway. This mission was accomplisheli at H plus three hours and

fifteen minutes. On return to “niwetok, contamination on the air-

craft did not exceed 159 mr.
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PART III

TASK UNIT 2

LASL PROGRAMS

Keith Boyer
Advisory Group

Program 10 ~ Thermal Radiation and Hydrodynamics

Program 11 ~ Radiochemistry

Program 13 ~ Fission Reaction Measurements

Program 15 ~ Photo-Physics

Program 16 ~ Physics & Electronics & Reaction
History

Program 18 ~ Thermal Radiation
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Project 10.1 - Firebell Hydrodynamics - J. F. Mullaney

L. N. Blumberg & J. F. Mullaney
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Project 10.2 = Time of Arrival - J. F. Mullaney

L. N. Blumberg

Atmospheric conditions of interest, provided by U.S.S. CURTISS at shot

time, are:

Pressure: 1010.5 mb

Temperature: 79.6°F

Wind: 11 Knots from 089°

Dew Point:  75.3°F

From these data, a sound speed of 1144.4 fps was calculated,

Position of the ship, relative to Station 70 (ENYU), as determined ty

radar, was:

Ranges 78,300 ft

Bearing: 290°T

The results of the time-of-arrival calculation are presented in Table

10,2-1,
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Project 11,1 - Radtochemical Analysis ~ G, Cowan
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Project 11.2 - Sampling - H. Plank
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Project 13.2 - Measurement of Alpha and Time Interval - J. Malik
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Project 13.3 Measurement of Transit Time - D. H
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freject 15.1 - G26 Photoer¥phy (Cloud, Fireball and Phangmeter) H. Grier

D. RPerkowitz 20, Barnes

CLOUD DIMENSIONS

Approximate measurements on 70 mm Cloud Camera film indicate the

following cloud dimensions at stabilization, roughly 6.5 minutes after

zero time,

Height above cloud horizon 73,000 feet

Top of clouds 39,009 feet

Total height of cloud 193,009 feet

Diameter 140,000 feet

Measurements were made on film #26865, exposed in Cloud Camera #4

in plane #7120.
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To reproduce this page use JDO Log # RCE-3046, which is

a Navajo fireball negative, together with a photo mat

layout showing classification top and bottom, Figure # and

page #, From this material Graphic Arts can make a composite neg.

and produce glassy prints,
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Project 15.2 - High Speed Thotograph ~ G. L. Felt

Time Interval, Chord Experiment, Color Studies - L. Allen

The (Navajo) was cbserved with high speed cameras from

Station 1528 on Aomoen, The details of the instrumentation were some-

what different than deseribed in the J-15 Pre-operational Report and are

given below in the discussion of the records obtained.

—— --
-” FO

peLETED

- 93 -



 

qari



To reproduce this page use Graphic Arts negative # FOOO-109,

got - 95 -



To reproduce this page use Graphic Arts negative # FOOC~112,

“eQPlED/ DOE _ .
CONL RC 96



To reproduce this page use Graphic Arts negative # FOO-110,

-%7 -
poepo pity!

tNRe as



lpm, ~~ Oe?
gi tre

. (NAVAJO)

Project 16,3 - Electromagnetic Measurements - R. Partridge
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Project 18.3 - Spectroscopy = H. Stewart

F,. Harrington 4H. Stewart

OBJECTIVE

The N.R.L. phase of the Redwing chord experiments was planned

as a continuation of the spectrographic studies of the absorbing

agents formed around a nuclear detonation by excitations, disassociations

and recombinations of the air molecules exposed to the high energy

particles generated by the explosion. A particular purpose of the ex-

periments was to carry out such investigations with better time and

spectral resolution than had been achieved in the past.

In addition to the chord work it was planned to study the spectrum

of the bomb light at minimum time with good wavelength resolution and

to investigate the spectrum of Teller light with improved time and wave-

length resolution.

INTRODUCTION

A chord experiment is one in which the spectral characteristics

of a light source as a function of time are observed under conditions

such that the gamma rays and neutrons from an exploding weapon cross

the line of sight from the observing station to the light source.
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The work reported here is a continuation of the chord in-

vestigations started at Tumbler-—Snapper, The planning and ex-

ecution of the Redwing experiments described here has involved

H, Hoerlin, Bill Deal, and John McQueen cf LASL; F. Harrington,

HR. Stewart, O. Westfall, J. Meeks, W. Fussell, R. Scott, H. Judy,

D, O'Conner and J. Yandle of NRL and G,. Milne, J. Eyre, and T. Putman

of the University of Rochester,
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Project 18.4 - Chord Experiment and Time~Interval = H, Hoerlin

Westervelt, Bennet, Day, Hoerlin

CHORD EXPERIMENT

Objectives:

All optical observations of an expanding fireball at early times

are affected by the characteristics of the strongly disturbed air ahead

of the radiating front. The brightness temperatures observed during this

phase of expansion are in the range of 2000° to 10000° K which is sever~

al hundred times lower than the true temperatures of the expanding rade

dation or shockfronts, This obscuration is partially due to effects of

the gamma-rays and neutrons on a large volume of the surrounding air and

more locally due to the disturbance of the air immediately ahead of the

radiating surface by soft x-rays and ultraviolet radiation.

Past studies, mainly conducted by the Optics Division of the NRL

(Stewart) under LASL sponsorship, have resulted in qualitative identif-

ication and semi~quantitative time histories of the absorbing reaction

products of the disturbed air, More specifically the presence of these

main specimens has been established in spectroscopic work: 035 absorb=

ing in the ultraviolet; excited OH and 02, also in the ultraviolet; HNO,

and NOs, in the ultraviolet and blue; NS in the blue. Whereas these

molecules have well known absorption structures the analysis of past

data indicates that their presence alone does not fully account for the

strength of the observed fireball obscuration. It is reasonable to as-

sune that additional strong absorption must be caused by transitions fran

bound into therhingesptates and that negative ions like 035 and O” contrib-

LANL Re
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7
ute also to the opacity of the air. Identification of continuous ab=

sorption and of the absorbing structure of negative ions (so far only

postulated by theory) is made difficult by the experimental Mmitations

and particularly by the fact that one looks at the fireball through a

non-equilibrium, continuously changing gamma-ray, neutron and x-ray

field. The gases in this field have in addition to their absorbing char=

acteristics also emissive properties, the emission originating from ex-

cited states and from recombination processes. The latter ones are prob-

ably quite strong in the space close to the bomb where,

> 19
for a short time, ion densities of the order of 107 to 10° ions, per cc

occur (normal air has appr. 5 X 1019 molecules per cc). Furthermore

the actual temperature profile at the edge of the fireball is probably

not very sharp nor well defined,

One looks therefore into a rather uneasy atmosphere and the exist-

ence of such non-equilibrium conditions and inhomogeneities present diff-

icult problems in optical studies. In spite of this it seemed, however,

well worth the effort to enhance our knowledge of the physics of the ex-

panding fireball and to study in particular the characteristics of the

plasma located at the edge of the fireball.

In order to simplify the problem it is desirable to separate the

effects of gamma-rays and neutrons from those of black body type rad-

iation including soft x-rays, The first steps in this direction were °

taken by the optics teams during operations Tumbler ~ Snapper, Upshot -

Knothole and to a minor extent during Castle in so called chord experin=-

ents, In order to become independent of the bomb as a light source,

auxiliary light sources of known characteristics were set up and fired

in the vicinity of the bomb. Observation of such sources through the

A
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gamma and neutron field of thé bomb was expected to permit determination

of the effect of the gamma-ray and neutron bombardment on the optical

opacity of the air. The preceeding experiments provided a series of

good qualitative data with evidence of formation of ultraviolet absorb-

ing substances, their absorption coefficients gradually decreasing towards

the longer wavelengths and becoming rather weak in the red part of the
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Besides the staff mombers shown on the title pases the following
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persons participated in one or the other phase of the experiment:

Ralph Speece, John Gallegos, Jim Hyde, and William Clark of J-10;

Ralph Dorsey of J-12, David Steinhaus of CMR-1; Frank Berry of Graphic

Arts and Faward Shaw of J-7. The Argon Flashlights were competently

handled during numcrous runs on the Hill an? at Pikind and on the

actual shots by GM¥-teams with the fellowing participants at one time

cr another: william Deal, John McQucen, Charles Neskins, Andrew Kconte,

Robert Reithel, James Johnson, Douglas Evans and others. Sandia

Corporation's Don Shuster and Td Jenkins assisted also by providing

timing ani signal trensmitting equipment. Carl Lyon ani Faul Hegler

of J~€ tii thetr best te provide field engineering support. Al Feaslee

pt
eani Dave Leberman assistei in samme and neutron calculation, and last

hut not least Keith Boyers artive anid vigorous interest helped greatl; ke
s

to overcsm: eritical hurdles,
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PART IV

TASK UNIT II

UCRL PROGRAMS

A)Nibbe
w. D. Gibbins
Dep for UCRL

PROGRAM 2] ~ RADIOCHEMICAL ANALYSIS R, Goeckerman
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Project 21.3 = Cas analysis - F, Moryer
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Deontant 91.9 was encased in findine total tritium in the cloud.
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Table 21.3-1

Timm = «005256 11 July 1956
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