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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 te kept to Secret Restricted Data,
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PART I

GENERAL INFORMATION

Observed Weather at Shot Time

Fig.
Fig.
Fig.
Fig.
Fig.

0-1 - Bikini Atoll Map

0-2 -~ Bikini Atoll North Reef with Scientific Stations
0-3 - RadSafe Survey, D £ 1

O-4 - RadSafe Survey, D £ 2

0-5 ~ RadSafe Survey, D £ 3
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BIKINI OBRSTRVFD WEATHFR FOR 11 JULY 1956
AT DTTONATICN TIME 0556M

Sea Level Pressure lOlO.ZOmbs
Free Air Surface Temperature 81,2 F
Wet Pulb Temperature 76.2
Dew Point Temperature 74.0
Relative Humidity 80.0%
Surface Wind 090° - 8 knots
Visibility 10 miles
CLOUDS

2/10 cumulus bases estimated at 1200 fect
€/17 cumulus bases estimated at 2070 feet
7/10 cirrostratus, bases estimated at 32,000 feet (transparent)

ATTA WTATH™R SUMMARY TROM ATRCRAFT

062CM - (Aireraft at 45,070 feet) Seczttered to broken cloui layer
based gt 20,700 feet, tops at 35,000 feet, Few cumlus
(wjiely gscattere?) with tops to 35,000 fect. Could not see

surface or Rikiri Atoll,
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(Aivreraft at 44,070 feet Just ebove broken to cwvercast cirrus
cloud layer to the west of Rikini) Secattered cirrus clcuds 50
miles south of Rikini, Few scattered ecirrus to north and
cast ¢of Bikini with zrprovimetely 2/10 small curmlus at low
levels. Few cumulus tops to 25,07C feet,

CTATT nT STA

Ceecan Side: Wave height 5 ft., neriod 5 seconds, dircetion 030
degrees. Seaz water temperature - 83.0°F.

Lagoon Side: Wave height lcss than 1 foot,
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WINDS ALOPT (Release time D430M)

Height
Feet

j

v v W w v

3388838

.

=
OO0 -JO0WME W N
- -
Q
Q
o

Q0
83

-

12,070
14,000
16,070
18,070
20,000
22,000

Direction Specd
(Derrees) (¥note)
080 21
080 23
080. 22
030 22
080 20
080 18
080 19
080 20
080 19
080 18
070 13
060 12
120 9
100 9
130 8
132 8

UPPR AIT SOUMDING {Pels

Pressure

(Mi11ibars)

1770

Ifal
PR

700
624
500
400
300

~
27C

250
200
150
122
100

9

gl

%

Helght Direction Speed
(Feot) {Dezrees) {Knots)
24,000 170 4
26,000 180 10
23,000 200 14
37,000 210 15
32,00 180 1,
34,000 210 19
36,000 230 22
38,000 260 15
40,700 270 16
45,000 240 3C
50,720 240 29
52,000 230 32
55,000 120 12
60,000 030 23
£5,000 030 35
70,22C 030 45
Tempepature Dew Toint
e p%c) 1 G\:CCZ‘) n
27.2 23.5
T 15,5 12.2
g.3 1.2
Migzing Mizcing
-7.5 =143
-13.5 -2£.5
=3442 -4£.3
-40.3 Missing
=441 Missing
-56.2 Missing
=72.5 Missing
-79.C Missing
-77.£ Missirng
=73.C Missing
-76.7 Micsing

(VAN
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12 July 1956 7
A1l readings in mr/hr

A Int./hlt./ 8t 0800 hro

BIKINI ATOLL
NORTH PACIFIC - OCEAN

CHIEERETE
(Williem)

COPIED/DOE 3

d4
LANL RC : Fig. D-3 RadSafe Survey, D £ 1
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13 July 56

A1l readings in mr/hr

on ground at 0800 hrs

-« &
BIKINI ATOLL
O NORTH PACIFIC OCEAN
k20 w220 rouineay 210

L0

{nreved

hsoaunno«

um)

— e, — — —— — —— —

35 oumukaen 4

1 1
Il 1 ] H
(Zabead % P "; |‘ ROGHIXARAS
! ) /4' 1 \
20 e/ N e A
.~ e !
15 mff.?» ) 3 S NON
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COPIED/DOE Fig O-4 - RadSafe Survey, D # 2
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1, July 56
A1l readings in mr/hr . '
converted to 0800 hrs '

BIKINI  ATOLL ~ 80/25"

', . :“IlKKU
(Esey)

16“ «'f.‘.m’.’.f)

-
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Fig. 0-5 - Rad Safe Survey, D£3 z
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PART 11

TASK UNIT 3

DOD PROGRAMS

FD L v

Col, K. D. Coleman
CTU=-3

Program 1 - Blast and Shock Measurements
Program 2 - Nuclear Radiation and Effects
Program 4 - Biomedical Effects
Program 5 - Aircraft Structures

Program 6 - Tests of Service Equipment and
Materials

Program 9 - General Support

Maj., H, T. Bingham
CDR D, C. Campbell
Lt Col C., W, Bankes
CDR M. R. Dahl

LtvCol C. W. Bankes

1t Col J. G. James
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Project 1.9 - Water Wave Studless - W, Xidd

ORJZATIVE

To obtain data on water waves induccd by nuclear detonations,

INSTRUMFNTATION

Project 1.9 had eight Pikini lagoon wave stations active that

produced useful data for thg (¥avajo). In adiition the lagoon

\
wave station was active at Eniwctok. The two long period wave re-

—

corders located on the cutside recfs at Tniwetock and Aflinginae Atolls
were also opecrating for Navajo.
RTSULTS

The fcur shore rcoording lagosn wave stations at Bikint ylelded
excellent dala, Preliminary analysis shows the following approximate
mowimm erest, troughs an? perieds teo exist at the indicated locations,
These values were rescried in €0 foct lepth lagoon water. Up-rush and
inundation as a resglt of these, depsniing upcen topography, can easily
exreed these wvalues,

A1l values about tide stage at shot time (¥ 6 ft)
Enyu Maximm crest £ 5 feet

(Nan)
Maximum trough - 4 3/4 feet

16/ seconds

Maximum period (first series)

Bikin? Maximum crest £ 3% feet
(How)

34 feet

160 seconds

Maximum trough

Maximum period (first series)

Airukiraru  Maximum crest £ 8 feet
(Oboe)
Maximim trough - 7 feet

Maximum period (first series) 150 seconds

S <)
; - y
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Chicerete Maximm crest £ 4 3/4 fect
(William)
Muximum ‘rough - 5% feet
Maximum period (first serics) - 164 seconds

Two skiff stations in the lagoon at ranges of 8 - 10 miles re-
corded Yavajo waves. Three turtle siations (self-contained and
resting on the lagcon fleoor) were sot in the one to 14 mile range,

Two of these have been recovered and contzined data. Cne unit shows
o maximmm crest to trough haight of 40 feet, The third unit has not
boen lozated as yeot. It chovld contadn volucbls clore-in dats,

The lagoon wave recordor at Fniwelok moy oventuzlly show the
prezonze of lagoon wave acsiizsn for MNavalo but if 1t is present, it
is tco 2lose to hackgrounl wave aziion to b2 dis~ernible on cursory
evamination, Tt shoull be deto- le because of its 4ifferent period.

The long period wave recorder 2t Parry producel excellant data,
The Ailinginae staticn sheuld have a good reeord zs £4 was armed and
funsticaing satisfactorily on N-2, PRoth Weke and Johasten Island
stations were successful,

An inuniation survey was completed on N £ 4. Pictures were taken
of wave damzge at Tnyu on D day but inclemont weather prevented the
asriz) photographic run until ¥ /£ 2. Vater wave damage was amplified
by the fact that shot time coincided with high tide, Wave heights ani
innundation lines of Navajo correspon? very closely with those pre~
dicted. The pattern and extent of inundalion follows very closely that

observed for CASTIE: (Onion).

Tt is interestiMy to note thst the single '(Navajo) wave

responsible for the greatest extent of inundation damage at Enyu

r '\ ? (_u i D0E
LANL R
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ozourred 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 timc to
give a tétal "heaé" change of approximately 9 feet, The near shore-~
line obstruction having been reduced by the first crests of the wave
train, this later wave increaszd considerably the ingensity and extent

of the inland rush ani damage of the first waves of the train,

U pnlT -16 -
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Project 2.1 - Gamma Exposure Versus Distance - P, Brown

Objective
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 instrumented 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.

-17 - 9
L ;
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- Table 2,1-1
Distance Exposure
(feet) (roentgens)
7,922 - 7,200
8, 580 2,900
8,960 - 1,350
9,810 ‘ 380
10,680 270
11,880 _ 43
13,170 : 1

COPIED/DOE *
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Projcet 2,2 - Gamma Dosc Rate vas Time - P, Prown

CRJECTIVE

(B

The object was to measure initial pomma dese rate and garma dose
rate and residual gammz evposure using Conred, Gustave, and long John

detecteres along with their appropriate recoriing devices,

INeTnIMTNTATICH

The acecompanying Table 2,221 1ists the periincent information as
regards inctrumoniziicen for tho event.
RZSUITS

Satlicfactiory results were chiaired, Evzlustion of the data is

new in progreoss,
P
-7~ (CPIED/DOE
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TAPIY 2.2~

-

Yavalo Inztrum:onizticn

Teland Stotdien # Cezrlinates T-rc of Instrumontation

Bokotyazdaa 221,711 ¥ 1€9,900 1 ez Conrad w/E/A Recorder
(Arle) E 71,350

Conrad .
Iong John w/Santern recorler
Custave w/0ock recorder

Yuroshi 201,03 Y 168,729
(Dog) rn

}

+

o

n

it

()
[ S

[y L]
[SI TR

(@]

Uorikin: 221.C4 T 1Te,202 1 ea “onred
(Tasy) T 121,500 1 ea Long Jchn w/Sanbern rescrder
Remimillu 221,05 170,700 2 ea Lc“b Jokn w/Sznborn recorder
(Fex) E 125,267 1 ew Conrzd
1 ez Cusizve w/Cock recorder
Aomzen 221,08 163,100 ez Cenred :
(Gecrge’ E 131,15C 1 ea Gustave w/Drum reccrier
Bik3in2 Pertatle 1l ea Conred
€L
FHow)
Recehikare Tariakle 1 cz Ceonrad
S |
(Iatb/
Adrnzisig Cz22.C2 103,475 1 ea Conral
\ -~ ~l o~
(Okoc) T 126,245
“niiriklm C230.2 99,238 1 e Conral
A -~
(Tnnle) E 923,9%
Thicorete £221.01 N 103,029 1 ez Conrud
(a1232m) T 116,550
Arriikon 221,02 Y 116,550 1 ea Conrad
(Yoke) T 7,7
Bokoaetokutcku 221.C4 IOV 1 ex Ceonred
(Alfa) : ;S,/IA
Enyu Portetle 1 ea Conrad )
Nan)

Cn | DOE
»L”' »C '
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Froject 2,61 - Rocket Dectermination of the Activity Distrituiion

Within the Stabilized Cloud - R, Soule

ORJFCTIVES _ o
Rockets were fire3 into thcﬂNAVAJO) cloud in order to

develop the capatility of measuring and to explore the spatial dis-
tritution of gamma activity within the stem 2nd cloui producel by the
detonzticn of nuclear weapons of megaton yleld, It wss desired to
make measurements of activity distritution in clouds resulting from
an alr detcnaticn, a land s gije detonation and a wster surface de-
tonation, Besides theﬁNAVAJO), the yater surface detonatien,

the procjest has participated in the (CHTROKEF) ani the

(zuv1),

ASTRIMINTATICN

A six inch diameter ground launched rocket capsble of attaining
132,070 feet altituvde, bearing 2 radization detector and telemetering °
cjquipment was used tc obfain information on the raiiation field in the
cloud and stem, Twelve of these units were fired, six at the stem at
H £ 7 minutes and six at the cloud at H £ 15 minutes. Radiation in-
tensity information (in the ferm of F.M, pulses) was telemetered to
two receiving stations where the information was rocorded on magnetice
tape.

RTSIITS

A1l rcckets fired znd good signal strength was dpparently received
on ten of the twelve channels, The raﬁiation fields that were measured
vere lower than those previously encounterel. Data on channels corre-

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

N\



passed through the stem, There were data on five of the six channels
corresponiing to rockets passing through the cloud. Fallure of auto-
matic readout equipment prior to the first test will necessitate man-

ual readiout of the tapes,

>
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Project 2,62 - Fallout Studies by Oceanography Methods - F, D, Jennings

OBJECTIVES

To measure the fallout radicactivity and its chemical nature in
water from a surface water burst., To calculate the equivalent land
fallout patternm,

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 EXFERIMENTAL FROCEDURE

SIO installed and maintained thriteen deep-moored sidff 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 radiocactivity 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,
makingmmeasurements 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 fram

depths for Project 2.63 and an equal number for Project 2.64.

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
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mcasurement of effective radfsactive deozy,
The research vessel M/V HORIZOY was complaiely ejuipped with
equipment for depth sampling an? for m2asuring radioactivity and

oceanopgrarhic valucsz, After the cskhot it prroceeded into the fallout

&

are2a and performed its funsiions, rparticularly in the areas of interect

marked by the DE's and YAG's,
RTQMITS
The only preliminzs-y recults availaYle zt this tfme is that con-

ate of penctratisn melers which werc instzlled on the

uwla o

Q
o)
e
3
[
L3
o]
C+
o
™
3

deecp mocrad skiffs, Altheouzh fhe {iriggors fun-iizned rreperly ani
sizried boith recorders, leakaze in both unierwzier cables negated
mgasursments of penetration rate, A1 ciher reoults await further

data recduction,

CoPiEp/p
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- 2L -

AN



NAVATO)

Projeect 2.63 - Collection and Characterization of Fallout with Time -

Py

T. Triffet

OPJECTTIVES -

To collect samples of fallout ani measure radiation field inten-
sities with time at varicus disi:nzes from high yield land, water, and
air thermonuslear detonaticns, To stuly these szamples from early times
with respest to gamma 2ni bota activity, to arnalyze them for chemieal
and ralioctemiecal composition and to determine certain of their physical
rreopertisa, incluling Aistrituiions of pariicle sizes,

COSOTITTICH AND TVPTRIMENTAT PROCFRURTS

Tristirumentation was similar to past mejor cshots, Minor and major

ain mountzd on wvardious platforms including VAG-4C and

LITAYS werce i

A ddd * -

Y45-32, LST-£11, VYFNB.2Q, YFURL13, rafic and =kiffs. loccation of thre

Statinn Tome Tatdini= % Iecnzitudle ©

YAS-40 12° 12,0t 165° 051

YAG-39 12° oot 165° 20t

157-611 11° 35° 164° 401
3Tty

App;oximatelv 94 pereent of all project instrumentziion functioned
roperly, No siznificant damage tc any station, other than the one
lceated on Aomoen (Seorges) Island was reported; and even this which was
lzft in place primarily in order to assess the powersAof resistance of
the Standard Station, survived ani cosllected a useful sample. All island,

barge and raft statisns received fallout, as well as nearly every skiff

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



boing observed on the VFMNEL13, Nam (Charlie) TIsland ani the skiffs

lying in the northwest guairant., Surface reaiings of samples collected
on islani, raft and barge stations averaged 50 mr/hr at 1470 on N £ 1
day, with some as hich as 200 mr/hr at the same time. The time of ar-

rival of fallout ot the YFYNR-27 vwas abtout 17 minutes and 15 minules at

wroximate time of zrrival
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Reing H £ 2.0 houre for the VAZ-39, H £ 2,2 hours for the IST-A11 and
4 €.,5 hours for thz YAG-4D. The highest aciivity level ohbservel was
arproximately 1.8 r/hir 2t about H £ 4.6 hours oa *he deck of the VAG-29,
While ihe maximm deck dntensity ckaervel on the YAG-LD was 115 mo/hr .

LA 12,2 hours, Tvirzpolzted to a dzek conditiosn without washdown

formed at early times in the shielded 2arorztory abocard the YACG-4O0.
The great majority cf those 2zta are being reduced at the present time,

2t the primary fallcut arrived in slurry droplet

Tt appears hcwever,
similar to that observed for cvent Flzthezd., Mce agzin the droplets

ons in diamster, ordinarily possesszd an NaCl

3
e

averaged 100 o 270 mic

+

content greather than 80 porcent, zond arpeared te contain smaller
particulate with which nearly 211 cf the activity was assoclated,

The dzta obtains? are being cxamined further and aidditiconzl analyses
egse results will be included in the

are being performed 2t WROD

preliminary report.
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Project 2.64 - Fallout Location and Delineatiosn by Aerial Survey -
P. Graveson

CRIE~TTIVES

To survey the gammz radiation from fallout contaminated ocean

areas ucing an airborne detlcctor,

Te curvey the areas of L

o

e sea, off Pikini Atoll, which are con-
taminatel prior tc the sheot, The infeormaticon o provide bcth back-

round raliation data, and oceancgrarhic siuliecs of iha mixing of
the lagoon water inte the opon sea.

Three PRV-5 adrercfl woere ejuippel with gamma radiztizn detect -
1o reeord the doge rate arriving through the thin airerafl skin frema
wiler swrfacc below -
Tne aircrzft was floum over the Piking A4ol11 arez, and the con-
taminzted arez, which was exyestied 12 be downwind c% the 3tell, wzs to
be delineated, Surveys were sch-ivled for minpe three, 272 minus fuo.
The preashol surveys wers rejuasstied by Trogram IT on Navoje =3
ATSITTS '
The D=3zy survery wis starizd late on the afterncon of D-day, Tt wzs

I

corfired-te an area 60 milss y-c

12 miles nzorth of ground zorc, The southern boundary of the contaminated
area wag delinezted, The zireraft enrcumtered no airbsrne centaminztiion.

The 2 plus 1 surwvey utilize? tuo a2ireraft simultanesusly. Total
elapsed flizht time totaled aprroximately 1€ hours for the two. ¥o air-
L contominction was encountered throughout the arez of contaminated

The eantaminaied arca extende? arprovimately 15T miles from GZ.

AR
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Teavy rain throuzhoul the

= maic flizht eporztione d3¢74cnltl.

-

cdreraft were IFR ai 300 feet Jdurins most of ke surveys.
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On D plus 2, one zirsra®t wos used on a wile scarch patlern to

cenfirm the position of the ovler boundary plott

)y

2 on the previous

day. While the firet cwaminctdcon of the roculies dndicate this con~

firmetdzn wzs achicovod, o ~lsec cwamingiiosn of th- results will
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nedizn ean be reported,

Tr. summary, two preshol survove ouilinsl en z2rez of 1lizht
laminzticn, doum wind from the at:o21, The 1lovwile were Jow, bod
72s0iFil3r af dneomilets mivine of Pelleont In thet Zreoz most bhe
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Project 2.65 - Analy§§b of Fall-Out and of Base Surge - M. Morgenthau

Cbjectives
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
IST 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 DZl. 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 (TFM).

On D-day, D{1 an aerial survey of residual radiation was made over the
respective atolls by helicopter. The measurementg 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 -

12y Ef

a/

TR Illllllll g 5 !
Tii i

Y



protographs, Two project personnel were stationed in the Progrem 2
Control Center to consclidate data from the verious projects ani to

assist the Program Director in maintaining a situstion plot,

)

(Navajo)

Aerial survey of Rikini Atoll following the
covered islands betwecen Bikini and Bokororyuru. Nepligible levels
of contaminztion resulting frem this shot were observed on other sections
of the Atoll., The result of the D-d2y and D £ 1 Azy surver is shown in
Table 2,65-1, Txiremely hcavy and steady raine occurrsd between the
D-day survey and the D £ 1 day survey, The table shows that the D £1
237 rezinge are very low compared to the D-2ay rezdings, A gomma deroay
~
fanter of 21,725 dctermined from lzaboratery gammz decal mezsuremenis fer
early times was used irn converting the D-day reziing te H /'1 hour vuluces,
The sampling stztions on Reomurikn, Yurcehd, Pskercrpuru, Arriika- and
Airukiiji were damar~? by the water wzve, Samples were obitained on Namu and
Bokchyzadaa, The time of arrival of sigrificant fallovt zetiviiy at
Yzmu wae botween 30 227 39 minvtes. The time pericd Quring which fall-
cut orcurred at its mazyvimum rate was between L5 2nd 5C minutes, Sig-
nificint Fallout ended hetween 1 1/2 and 2 kours afier detonziion at the

AT
Yamy station,
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ARLT 2,€5-1

CORRTCTFD ATRTIAL SURVEY READINGS — NAVAJO
(Izboratory Gorma Decay Facter:  -1,025)

Island Day  Time After Corrected r/hr at
Shot (hre)  Readinz (mr/hr) H41 hr.

Pikini N 6.97 110 0.8

(How) NA1 3.6 10 '

Aomcen ¢ 7.12 4500 33,6

(George? A 3L.7 170

Romurikim N 7.17 £000 45.0

(Pox) 1LY 34.8 520

Yurochi Y 7.32 8000 £1.6

(Teg) RS 34.8 125

Namy N 7.43 €200 L6.9

{("rarlie) %A1 34,.9 130

Pokchyaadan N 7.53 6200 - - 494

(Avle) 51 38,0 280

Bokxororyuru -~ N 7.72 230 1.9

(Bravo) NA 35.2 52

P voeieninor
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Project 2,71 - Ship Shicliinz Stu
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ORIrcTIVE AMD TNSTRUMTNTATION

Objéctives, instrumcntati:n, an? technijues are as stated in the
Project Detail in section 2 of the Program 2 Consolidated Book.
GFYTRAL '

The raiiatizon levele on the YAG-L0 wore tco low to supply data
adsquate for the satisfaction of project okjectives.

The raiiation levels on the Y&5-32 were high enouzh to yield
uscful dzta; however, the rains encountered by the YAG-29 caused some

apparent anomalies in the data and mxy rrevent the satisfzction of some

ectives,

C e

grolesst ob
The dnstrumeniaztion perfeormed eatdefactorily with one or two
exceptlons,

RTSUITS

Interantion of Gowmmz Psddatieon with Steel

Camma radiaticn fields inside stesl cylindsrs of various thick-
nesses were compared as a function of cylinder thickness and time.
The results appeared to be anomalous and will rejuire further stuly to
dotermine their wvalijity, thorefore the combined absorption and mul-

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

Relatdive Gamma Radiation Fielle foniritmied br Vardous P21izticn Sources

Fizures 2.71-1 and 2.71-2 show the gammz dose and dose rates con-

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

YAG-39,

Figures 2.71-3 an? 2,71-4 show the gamra Jose rates in several

R S
th”f" o L e
AN RT 3 )



—

Intericr locaticns on YAC 39. _

Figures 2.71-5 and 2,71-€ chow thec raticc of garma dose rates
in several intericr locationc relative tc the garma dose rates on
deck for.the YAG-39,

Estimatizn of radiaticn contributions by conteminated air and
water will reguire further evaluation and are not presented at this
time,

CCNCINISIONS

f
Participation in the%(rfavajo) supplied limited
S —————

data and m2y rot permit alequate saticfection of project objectives,

e 1- ;'7
eomin/ott
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: % (vavAJO) ~
Froject 2.8 - Shipboarl Countermeasurss Methods Stulies - W, S. Kehrer
grJmiTIVE

To determine the relative effectiveness of various proposed ship

and personnel protecticn anid reclamzticn methois,

DUSORIDTION AMD FYPIOIM™MTAT TROCFDIMTS : :

The shiphozril countermeasures methods studles were 3ivided into
hi problems to be carriel out on the YAG-32 and YAG-4D and at thre
Rad Safe Center con Parry Iszlanl, Thesc invalvel the stuldy of the cffec-
Livennss of varicus shirboarl proteeotive mothoiz, decontamination me-
tholds, hazard assecgment mothicls, personnel protecticn and decontam-
inzt2on methods, and ta-ic contaminability - dccontaminarility studdes.
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Txpurimental problzms follou:

- 3339 not partiecipei»

b,  Chemieal Paint Siripping - 213 not participzte in this shot,
¢, Mechzanlzal Serubbing Methods - 413 not participazte in this shot.
2. Prolection of Miscellancous Shipboard Materizls - no resulis
torause low levels of activity gave insufficiant ccatamination,
c. Methols of Reducing Radiiation from Contaminated Wood PDecks -
no results because low levels of activity gave insuffiecient contamination,
f. Skin Decon & Protection Methods - the handé of the ships crews!
aboard the YAG-39 and YAG-40 when they returned to Parry Islani, the de-
contamination crews, and techniecal personnel who went aboard the ships
bzfore and during the decontaminatlon period were monitored when they
arrived at the decon tent. "Hoit" hands wecrz divided into two groups

COPiED 70T
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m

to be decortaminated with waterless cleaner or with soap and water.
No barrier cream was usel,

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-A0 after dezontamination. No beta measure-
ments were taken,

h, Basic Contamination-Decontamination Studies - did not participate
in this shot,

RTSUIT™S ANT CONCLITSIONS

The only results obtained were from (f) and (g) above. Prelim-
inary results from prcblem (f) on a limited number of cases indicates
that the waterless cleaner, and scap and water have about the same
overall average effectivences in removing contaminant from the hands.

The data from problem (g) (monitcring the ships) is being processed,

CCriED/DOE
t!
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Projest 2.9 - Stanlard Reccvery Procedurc fer the Tactical Decontamination

of Ships ~ F, S, Vine

RITATIVE

Tc evaluvate recovery proceclures for ship decontamination,
TROCTDUME

Because of the two-2ay availability of the YAGs 39 and 40, and the
Task Force perscunczl aszigned to the decontaminatlon work party, ship
decontamination procedures were limited to firehosing, handscrubbing
and firchosing in the non~washiown areas and the superstructure, and to
firchosing alone in the washdowm area aft of the superstructure.

The Y55 40 was deconiaminated at the Parry Island decp water pier
on T4 2, Similar operati-ns were conluzted aboard the YASG 39 while at
ancher in the streamon ¥ £ 2,

Cezontzmination of the IST €11 vas not rejuired bhecause of the low

~

ra2diation levels and the a2bsence of remcvable ccntamination,

The average initizl levels aboard YAG 40 were 7.3 mr/hr in the
non-washioswn area forward of the superstructure ani 4.1 mr/hr in the
washdown area aft, The decontamination procedures reduced these levels to

-1,2
€.1 mr/hr an2 3.7 mr/hr (corrected for decay according to t  °7 from
H £ 54 to H £ 50.5) uvith resultant decontamination effectivenesses of
13 percent and 5 percent, respectively,
The corresponiing initial levals aboard the YAS 39 were 23.2 mr/hr

and 5.3 mr/hr. After decontamination these were 10,4 mr/hr and 3.7 mr/hr

torien g
‘3 .‘p: RC



i
1.2 _
(rcrrected for decay accerling te t7-*~ from B £ 75 to H £ 80). The
i1ndicated decontamination effectiveness was 51 percent and 3 percent,
respectively.

Prior to decontaminaticn the iniicaied peak radiation levels in

the non-washdown areas 2f btoth the YAZ 39 and the YAG A0 were reduced

effects of natural 2decay,

COoiFninpE ¢
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Projzct 2,10 - Verification of Washdown Effectiveness as a Shipboard

gV

Radiological Countermeasure - M., M, Bigrers

QrIrATTVES
Opcration of YAG's and IST to be stationed in fallout area,
Rail Safe for NRDL Projects,
washdown effectivensss evaluation,

TRLSTIMYE AYD RFSYLTS -SUTP CPRRATIONS

The Project ships, YAG-3Q. YAC-40 and IST-£11, successfully com-
. A
letzd their missicn on the (M2vajo). Complete information

. m— -

]

11 phases of ship and instrumentation operations has been

5
)
2
I
o}

~da

|
3
)
(%]

given tc Project 2.£3 for inclusion in their reports.,

YAZ<39 Cporations

o
During falloui, the YAG-39 operated within 5 miles of 12 00'N,

the shot loecztion,

4
=7
[»]

Fh

145°20VE, arrroximately 21 miles 2
Tallout errived at 2755, ¥ £ 2 hours, and the washiown started at
2315, The maximm rz3iztion level recoried on the unwashed fore decks
wae 1,86 R/hr with a second peak of 1.71 R/hr at 1215, The maximm
ra2diztion level aft under the washiown was 242 mr/hr at 11, N £ 5 hours.
On arrival at Fniwetok at about 1430 on 13 July, the combination of
rain anihdecay had reduced radiation levels to 60 mr/hr on the flight
deck, 45 mr/hr in the unwashed Ko. 2 Hatch area and 20 mr/hr on the main
deck aft., One day's decontamination by Project 2.9 further reduced the
rajiztion levels and removed most of the loose contamination so that en

operational clearance was given with the condition that gloves and bootles

be worn on the forward portion of the ship, Unrestiricted access was

- - -~
festinthny 3 é
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granted for the aft portion of the ship which had bezn washked down
dering follovi, Radiaticn levels were €.1 mr/hr forward arnd 3.7 mr/hr aft.

-

Yha=4D Crorzticns

o)
The YAG-40 operated Juring fallcvt 3rn the vicinity of 12712'N Iat.
- o
and 1657C71T Iong,., appromi=alcly 30 milcc 2t 3327 freom the Navajo de-
ated by a survey meter on deck and

r camples, The £22lout was 1izht 22 2t 1133 rain reduced the radiation

N
[

lewvels 9 near thco provicus rackoraend., at 15300, tho prineipal fallout
efty Inring the perfzd 28720 to 1330 of 115 mr/kr,

AL 0732 on Y £ 2, the ship entercd Fniwetck lagoon, A cursery decon-

temirztfon of the ship was accomplished this same day to remcve loose cone

tominadlon from tho yrother curfaces, Tinel rediciicon levels were 1004
=l foriord and 3,7 me/hr et

T3T-E22 Coeraticrns

The L7202 orpcrelel during fallout et appreximatiely 11?35'ﬁ and

Tho €ircy indiectiicn of fallcut conurred at 0922 (1 mr/kr above
taolsground on an MI~5 survey meter on deck). At 0950, when ihe level of
activiiy on the Jesk ac mezsured by the TI2 had reached 2C mr/hr, the
suip was closed and the wochlcwnm was 2ctivated,

Peak activity both on deck and ir the sampling platform was reached
at 1130, The level in the platform was 50 mr/hr and on deck was 43 mr/hr.

4t 1530, the washiown was secured, the platform level teing approx-
imaicly 22 mr/hr and the level on deck about 8.5 mr/hr.

Trhe ship arrived at ™iwetck at 1130 on 12 July with approximately

L mr/rr body dssc rate top side. Very little of the contaminant was

"lcose™, as choes, hands, ete., stayed well within tolerance,
vy
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CAT ——

The lcvels on toard ths chip weos lower thun they mizht have been

duc Lo frefvent rafn c3mellz encountered both cn D day and D £ 1,

-~ i

Ww4TIDCLY FEPTATTVETSS

LA haas o ww s

YAC-32 and YAG-4C receivel molest a-sunis of fallout during Shot
HAVAIC ard were reguireld to operule thelir wvacldown systemes. Preliminary

inctrument stcticns indicat-d
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Project 4.1 - Biomadical Effeccts - Choriorstinal Purns -

Colonel R, S, Fixctt

QRITCTIVES
The primzry objective of this projesct is to obtain Information
on the reguircments for praotection of the eres a-~ainst chorioretinal

turns frem atomiz detconatigms of various yields; in this case, an

v
Corollary techniecal otrjcetives at the sams yield are to:

Delcermine whether blink reflexes will prevent choricretinal burns.
Ascertz2in which pertions of the timo-Intensity pulse can produce
Lhermz) injury te the retinz and choroid of the eye.

Determine the timo rejuirsd for blink reflex (BPT) in rabbiis and
menkoys evposed to the evireme lizht intensity of the atomic detonation.
"xrlore the feacibility of ocular protection by means of fixed

density optical filters and/or combhinzticns of filiers.
Tezt, under £i212 conlitions, protective shutier devices whick are

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

rapidly than the BRT.

TVSTUNMTITATION

The instrumentst employed during this event is identical to

that used on thg (ZUMI) with the evception of some changes in

shutter E}ﬁ!;g.
(MOHAWK), was also utilized. The main exposure facility

Salorimatric instrumentation, identical to that used

was locited on Bikini {(Bow) (site 411,02) at 10.6 statue miles from the
detonation, Ten additional rabbits without filter or shutter protection

QQP\@’“OE 5 tﬁ
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were exposad at the 60 foct level of a photographic tower about 150 feet
from the main exposure site, On Tnyu (Nan) (site 411.01), 10 rabbits
were also exposed without filter or shutter protection at the 200 foot
level of a photographic tower,
RESULTS

Ne buras were sustained in the 103 rabbits and 4 monkeys exposed
to this shot. It was estimeted “hat 7-10 cal/cm2 would be received
at the exposure sites on Bikini (¥ow) and 2-3 cal/cm2 on Tnyu (¥an),
Z2tuzl measurements, however, showed that lc¢=s than 1 cal/cm2 was
reccived 2t Bikini (How). The actual dose at Tmyu (Naa) is not known,
but is presumed to be correspondingly low. The extremely low radiation

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

confirmzi the presence of heavy rainfall over Bikini (Eow) at shot time.
CTUAINSICYS
The results of thie stuldy are inconclusive, apparently because of

extremely hizh atmospheric attenuvation due to rainstorms at shot time,

-~ 49 -

o e v——

5¢



(vavATO)
Projecet 5.1 = In-Flizht Fariicipation of a B-47 Adreraft -

It Robert €, Taumann

gRITrTIVE

The objective of this rrojeost is to mezsure the blast, gusi, and
thermal effects of a nuclear detonation on an in-flight B-47 aircraft,
With the recorded dz2tz, the erit-riz and mothod used in the B-47 Weapon
Delivery Handbook may be verified or corrected., In addition, the pro-

Jeet will provid- basic ressarch data for the desimn eriteria of future

USA® aireraft,

TMeTRIIMTNT AR T

Two hundred seveniy three data channels were available on this shot—
L2 record bending shear and tersion in the wing and horizontal stabilizer,
trermal dnputs to the aireraft, thermally inducel strailn, temperature
m-acurements, and overpressure, Prior to chotl participation 97.0% of
these chanmels were operating satisfaclorily. There has been no newly

aided instrumentation since the last pariicipation,

ATRCRAFT POSTTION TN SPANT

The P-47 was flying at an absclute 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 €27 wze 33,070 fect, and at shock arrival it was approximately 86,000

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

ORIFCTIVE
The objeetive of this test was to determine the delivery capability

of the B-52 aircraft,

INSTRUMENTATION ly

Inzitrumentation of the B-52 for the‘ ZZavaJo) Shot consisted
of 300 oscillograph channels which recorded measurements from strain-gage
bridges, accclerometers, roll ani pitch gyros, radiomecters, control
position translucers, thermocouples, pressure transiucers, and calori-
mcters, In adiition, 14 cameras recorded photorecorder instruments (14 -
channels), wing and tail deflection, cloud coverage, and fireball rise
arni growth.

ATPCRATT POSTTICN TM SPACE

The fcllowing chart shows the airplane's positicn at Time Zero ani

Time of Shoek Arrival:

Altitude Offset Heading Slant Velocity (Fps)
(Abs, £t) (£t}  (Truc-des) Distances TAS Ground
Cendition at
Time Zero 33,070 700 283 42,100 770 752

Condition at
Shcoek Arrival 38,000 0 283 ‘ 770 749
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Project 5.3 - In-Fligﬁgsﬁérticipation of a B-6638 Aircraft- R, W. Bachman

QRJTCTIVE
The primary objective of this test was to measure the gust,
thermal and high thermal energy field effects of a high yield meza-

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

TNSTRUM™NTATION ‘\‘(‘&
Instrumentatisn cn the B-668 for the& (AVATO) consisted

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

7 stations on the L.H. wing, 16 stirain 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 strein gages @ 1 station and 2 thermocouples @ 1 station on the R, H.
horizontal stabilizer, 3 strain gages @ 1 station a2nd 9 thermocouples
@ 3 stations on the L, H. eievator, 2 strein gages @ 1 station and 6
thermscouples @ 1 station on the R, H., elevator, 56 thermocouples @ 11
stations on the fuselage, 17 accelerometers on the fuselaze, 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 tall, wing and tzil deflection cameras, 32 basic flight
instruments on a photo recorder panel, and 8 correlation channels,

ATRCRAWT POSITION IN SPACE

Using the K-5 Radar system, the B-66B was being positioned at an
altituie of 21,000 feet, on a heading of 124° and for a 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

1
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the target islani due to the existing cloui masses. At H-4 minutes

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

28 seconds late and since the time could not be made up, the crew
electel 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 new healing of 241 de-
grees. On rolling out of the turn, the A/C was traveling approximately
62 knots faster than the desired speed, and as a result, the hori-
zontal range at time was estimated by the navigétor to be 71,000 feet.
Thc horizontal range at time of shock arrivzl was 180,000 feet with the

A/° 2t the samc altitude as before and on the new 241 degree heading,

\‘
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Project 5.5 ~ In-Flight Farticipation cf F-84F Aircraft -
1st It R, F. Mitchell
It J. A. Sabatella

CEJFCTIVE

Walter (Caratilitles F- 2LF)

This participaticn was an attempt to determine the capability of
the F-84T aircraft by subjecting it to both thermal and symmetric blast

lcaids,

Barley (Si2eloades F-847)

The object of this particlpztion was to stuly the dymamic response -
of fighter structures to antil-symmciric blast loads,.

TNSTRIUMIMTATION

Waiter

100 data channels were availatle to record mcment, shear, and
vorsion lecads; acceleraticns; overpressure; temperature; thermal straing
and aircraft attitude., Three of these channels were unsuccessfully re-
corlel, and in adlition, a flap camera failed to operate,

Barley

Out of 100 data channels available to record essentially the same
in?ormation as above, there were no channel failures.

ATROTAT™T PCSTITION TN SPACE

Waiter

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




aw

feet on a heading of 122°. The horizontal range wzs aRWPO feet with

zero offset. The shock arrival position at was

17,000 feet altitude, 50,870 feet horizontal raﬁg;, and zero offset,
The true air speed was 800 fps.

Rarley

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

feet on a healing of 032°. The torizontal range and offset were

-43,07C fect

~— !

d 71,900 feet respectively. At shock arrival

"the aircraft was at 32,000 feet altitude; zero
horizontal range; and 71,270 feet offset to the right, The true sir
speed was 775 fps.

RISULTS

"DELETED
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(NAvATC)
Project 5.6 - In-Flight Participziion of an F-101A Aircraft -

Capt M, H. Lewin

CRITCTIVE

The objective of Project 5.6 is to determine the responses of
an in-flight F-101A aircrafi to the thermal, blast anj gust effects
of a nuclezr 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,

TNSTLUMITNTATTION

The aircraft was instrumented with rzdicmeters, calorimeters and

rressure transducers to measure the thermal and blast inputs and with

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

f’" -
the aircraft response to thke inputs., For the;

(Navajo) Shot,

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

126 cal/sq cm, at a low angle of incidence, At this position the air-
craft would theoretically receive a 4T 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,

ATRCRAFT POSITION IN SPACE

The alrcraft 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 airecraft would be 25,400 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

cg?ii?faot
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left of planned pocition at time

later at a horizontal rzn~e of 54,970 feet.

RESULTS

-

[DELETED
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Project 5.7 - Therm2l Flux and Albedo Measurements from Aircraft -

Capt R, L. Dresser

OBJPCTIVﬁ

The objective of Project 5.7 participation on this shot was
tc obtain thermal flux and albedo information of a nﬁclear de-
tonation with airborne calorimeters, radiometers, and sixteen
millimeter motion picture cameras.,

TSTRIMMENTATTION

Instrumentation within the purview of Project 5.7 which was
installed in the B=A47 incluled nineteen NRDL calorimeters and two
NRDL raiiometers for measuring the direct and surface reflected
thermal radiation, 8Six calorimeters were utilized to measure ther-
mal radiation which was back-scattered toward the cockpit., Seven
GSAP N-9 cameras were utilized to obtain photographic coverage of
the fireb2ll, the earth's surface, and of clouids beneath the air-
craft, 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 instrumeniation on the B-66 consisted of the basic

m?\mgy’df
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twenty one Instruments and twelve camzsras,

Nelther tactical bomber (B-46, B-57) was insirumesnted for
measuring back-scattered thermal radiation. The twenty one basic
thermal instruments used various fields 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 specirum, Sev-
eral cameras were equipped with spectroscopic attachmants to ob-
tain coniinucus spectira in the visible rogicn. .Two of these

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

ATRCRART POSITION TN SPACE

Informztion of the position in space of each aircraft is con-
tainad In the postshot reports of the following projects:
Project 5.1 - B=47
Project 5.2 - B-S2
Project 5.3 -~ B-£6
Project 5.4 - BR-57
R7SUITS
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Project £.8 - In-Flight Participaticn of the A3D-1 Aircraft -
ICOR P, F. Earward
CRJ-ATIVE
The otjective of this test was to investigate the A3D-1 aircraft
capa®lity for the delivery of hizh y1¢l3d nuclear weapons by the measure-
mant and corrclaticn of the Tn-flight effeccts of a nuclear detonaticn,

TNSTRIMTITATTICON

Instrumentaticn of the A3D-1 aircrafi consisted of 26 coscillegraph
recording channels, one rhcto recorder, four GSAP cameras, and three
dosimoters. The datz rreorded dncluled temperature rise, thermal input, .,
tc of thermal input, cverpressure, gust lealirng, aircraft response,
ine respcnce, and garrra radiiaticn,

ATPCTATT TCSTTIQN IUT SPACT

The A5D-1 zircraft was flying at an absclute altitude of 36,100 feet,
o
heziirg 124 7 in & tzil-cn positicn at I £ 0. Slarnt range to ground zero

al I £ 2 was 45,200 feet, {a

aft TAS 722 ft/sec) alrcraft position at
timz of cshock arrival Jwas 8,000 feet slant range on a

heading of 124°T at 36,000 fest absclute altitule.

RISULTS
DH
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(MAVAJO)
Project 6.1 ~ Accurate Locati™n of Tlectromagnetic Pulse Source -

E. A, Levis

CRITCTTIVT

To utilize the electrcmagnetic signal originating from nuclear
weapon detonations to determine ground zero of detonation, Secondarily
to obtain the yield dcota that is available in the bomd pulse,
PROTTIRE

Location of ground zers is made by use of an inverse Loran principle.
The exact time the bomb rulse is rececived at various stations is recorded.
The exact time jifference In receipt of the electromagnetic pulse belween

-

tw

5 sta*ions will be used to determinse a hyporbolic curve which runs
th-mouzh ground zero. The point of intersection of two or more curves
A~terminas pground zero,

There are twe systems, Cne of the systems is known as the long
tzse line system and the other, the ghort bzse line system, Each system
has two sets of s*ations, The long base line has one set of stations
located in the Hawaiian Islands (Midway, Palmyra and Maui) with syn-
chronizing antenna stetion at Haiku, Mauil, and the other set of stations
in the States (Harlingen, Texzs; Blytheville, Arkansas; Kinross, Michigan,
and Rome, New York) with synchronizinz antemna station at Cape Fear, North
Carclina, The short base lines have one set of stations located in the
Yawaiian area (Kona, Fawaii; Papa, Wawaii; and Red Hill, Maui) the other
set in California (Pitisburg, Woodlani, and Maryvillé).
RESULTS

A1l statiomsin both the long and short base lines successfully
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recelved ani recorded the wave form of the electromagnetic pulse
emzra‘ing from the bomb detonation., Line of position and fix errors

will be reported later.




Project 6,3 -~ Kffects 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 earthl'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 multiple wire antenna designed and erected, so that the
direction of maximum intensity of radiation will be.at 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 mutual
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

Kusale: 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 £ § hours.

Results

All stations operated successfully for this shot,

(DELETED
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Project 6.4 - Determinatisn of Characteristics cof Airborne Flush
Mounted Antennas and Photo Tuhcs for Yield Petermination
at Extended Ground-to-Air Ranges - A, J. Waters

CRITCTIVES

To dctermine fhe effectiveness of flush mounted airborne antennas
and phototubes at variosus grouni-to-air ranges in detecting character-
istic low frejucney electromagnetic raiiation and visible radiation,
respzetively.

To determine the temporal and amplitude characteristics of the
low freguency electromagnetic radiaticn at various ground-to-air ranges.

To determine the temporal and intensity characteristics of visible
raiiation at varilous ground-to-air ranges.

To determine the effects of ambient coniitions upon the satisfactory.

measuremant of the parameters specifizd in items 1 and 2 atove,

TISTRIMTNTATTION
2 fijucial anlennas 2 scope cameras
1 whip antenna 1 scg3usnce camera
1 synchronizer 1 recorder
2 photoheads
2 DuMont Scopes (1 a dual beam, 1 a single beam)

Iramare

Siznal 4= receivel by antenna fed through an amplifier and then to
the scope. The signal is then photographed. Photohead output is let
directly to the recorder., The sequence camera photographs the blast
directly for use in correlation of previous data, Distzince was approx-
imately 62 miles,
RTESMTTS

Signal was received and recorded on both antennas., No photohead
dzata was oriainel because there w2s a resirictive filter (1%) placed over
the phoiohead and there alss was a raln storm between the burst and the

P

instrument, ~ 2y R
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Proje~t 6,5 - Analysis of Flectromagnetic Pulse Produced by Nuclear

L g

Txplosions - Charles J. Ong

CBJTCTIVE

The objective of Project 6.5 is to obtain waveforms of the electro-
magcnetic radiation for all the detonations during Operation REDWING, This
data 1s to be used in connection with a contlnuing study relating the
wavaform parameters to the height anl yield of the detonation.

INST2AMM™TATION

Two identical stations are usel to record data, one at Eniwetok
and one at Kwajalein,

The Instrumcntation ccnsists of a wide-band receiver with separate
ourtputs connezted to each of the three oscillescopes, Mounted on each

i115sc0pe 1s a Polaroid land Camera for recording the transient display.

-~

The wide-band recelver consists of one primary and four seconilary
czthole follower amplifiers, An antenna, frequency insensitive in the
range of interest is fed directly into the primary cathede follower. The
rrimary cathole follower is thon connected to four indiviidual cathode
fcllowers by a 50-ohm coaxizl cable, Only three secondary cathode
followers ars utilized, the fourth serving as a spzre,

The_number one and two cathole followers feel oscilloscopes with
sweep speeds of approximately 30 microseconds per centimeter ani 10
microseconds/centimeter respectively. The number three cathode follower
is connected to the third oscilloscope through a 2 microsecond delay line.
The thirl oscilloscope has a sweep speed of 1.0 microseconds/centimeter.
A1l oscilloscopes were triggered simulianeously by the DC trigger device

1zcated in the primary cathcde follower ani connected directly to the

)
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reroiving antenna., The 2 microsecond delay line was aided to permit
the leadling edge of the waveform to be recoriel,

In order to establish a 1=finite time relztionship between the
receptio? of the signal and the triggering 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, 1s fed through the 2 microsecond delay
line and supcrimposed on the initial portion of the recelved waveform,
PRCCTDIRT

A1l 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 deflector of the oscillosccpes
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are set to rzcelve the proiicted fizld strength,

Staticn A - Par-~y Island

DELETED

e . 0

Siaticn B - Kwajaledn
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Project 9.1 - Technical Phoé rapghy - Lt C2l Jack G, Jz2mes

Three 9.1 RB-£0 aircraft participated on this event., This
was the first shot of the scries where all thres rhoto planes had
an unrestricted view ¢f the detonation and resulting cloud from
H Zour to Plus One Hour, Ccniitions for cloud rhotography were
conziiered exsellent by all threc phoio navigators,

Carter 1, positioned 2t 110 Naﬁtical Miles Tast of Ground
Zero enterz3 his photo orbit at 27,207 feet and hal three sue-
oo™l 15 minute runs without change of altitule,

Carter 2, positioned at 110 Wautical Milze Scuth of Ground .
Zero had an identical cuccessful missziosn as Carter 1,

Carter 3, positioned 132 WNautical Miles VWest of Ground

Zero encounters? 1izht odirrus at 22,770 feet at aprrowimately Minus

+

3

30 Minutes, The aircrafi climbed out to 32,727 feet and were pro-
perly repositioned at Zero Time. Two gooi 15 minute photo runs were ‘/
mzie, and a prokeble third accomplished,
No camera malfunctions were repcrted on any of the three
aircraft,
It ie 2nticipated that the cloud data resclved from this
mission ;ill qualitatively and quantitatively exceed any pre-
vious missions on either CASTI® or REDVING Operations,
At H plus 2 1/2 hours the Program Director contacted Carter 1
through AOC and directed the aircraft to return to Bikini Area andi

make two level thoto mapping runs over Tmyu (Man) Island to photo-

graph wave ponetration area and any subseguent damage to camp area

an
-
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arnd runway. This mission was accomplished at H plus three hours and
fifteen minutes. On return to Pniwetok, contamination on the air-

craft 4414 not exceed 152 mr,
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PART III

TASK UNIT 1

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

L 6

Hoerlin

Cowan

S. Malik
L. Felt

E, Watt

Hoerlin
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Project 10.1 - Firehell Hydrodynamies - 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

Atgospheric ;onditiona 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 1l44.4 fps was calculated,
Position of the ship, relative to Station 70 (ENYU), as determined by
radar, was:
Range: 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 - Radiochemical Analysis ~ G, Cowan
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Project 11.2 - Sampling - H. Tlark
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Project 13,2 - Measurement of Alpha and Time Interval - J. Malik

(NAVATO)

e
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Project 13,3 Measurement of Transit Time - D, Henry
J. Malik
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(NLVATO)
Prcject 15,1 - BGEG Photogr¥phy (Cloud, Fireball and Phangmeter) H, Grier

D. Berkowitz & D, Barnes

CICUD DIMFNSTIONS

Approximate measurcments on 70 mm Cloud Camera film indicate the
following cloud dimensions at sitzhilization, roughly 6.5 minutes after

zero time,

Height above cloud horizen 73,000 feet
Top of clouds 30,000 feet
Total height of cloud 123,000 fect
Diameter 140,000 feet -

Mczsurements were made on film #2€8€5, exposed in Cloud Camera #4

in plane #7120,
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BIANGMFTERS

Two Bhangmeters at the control point failed to trigger, while the 7/
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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 #.

and produce glessy prints,

From this material Graphic Arts can make a composite neg,.
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(NAVATO)
Project 15.2 - High Speed Thotograph - G. L. Felt

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

The (Navaejo) was cbserved with high speed cameras from
Station 1528 on Aomoen, The details of the instrumentation were some-
what different than described in the J-15 Pre-operational Report and are

given below in the discuscion of the records obtained.
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Project 18.3 - Spectroscopy - H, Stewart

F. Harrington H, Stewart

OBJECTIVE

The N.,R.L, phase of the Redwling 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 resoclution and

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

length resolution.

INTRCOUCTION

A chord experiment is one in which the spectral characteristics
of a 1irht 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 statlon to the light source.
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The work reported here is a continuztion 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 IASL; F, Harrington,
H., Stewart, O. Westfall, J, Meeks, W, Fussell, R, Scott, H, Judy,
D, 0'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

Cbjectives:

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 ra@:
iation 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 ultraviclet 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: 93, absorb-
ing in the ultraviolet; excited OH and O, also in the ultraviolet; HNO,
and NOy, in the ultraviolet and blue; N;' in the blue, Whersas 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 from

bound into tﬁepgggaogtates and that negative ions like O3 and 0~ contrib-
LANL ge
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ute also to the opacity of the air, Identification of continuous abe
sorption and of the absorbing structure of negative ions (so far only
postulated by theory) is made difficult by the experimental limitations
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,

5 19

for a short time, ion densities of the order of 101 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-
iatioﬁ‘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 soAcalled chord experim-
ents, In order to become independent of the bomb as a ligh£ source,
auxiliary light sources of known characteristics were set up and fired

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

L& . - 130 =

SN .



Aamw

gamma and neutron field of th bamb was expected to permit determination
of the effect of the garma-ray and neutron bombardment on the optical

opacity of the alr., 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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Pesides the staff members shown on the title pages the following

ArKNM LT TDT TMINT

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 Tiward Shaw of J-7. The Argon Flashlights were competently
handled during numecrous runs on the Hill an? at Bikini and on the
actual shois by GM¥-teams with the fellewing participanis at one time

cr another: William Deal, John Mclucen, Charlec lieskins, Arndrew Kconcze,
Nobert Relthel, James Johnson, Douglds Tvans and others, Sandila
Corporationts Don Shuster and T2 Jenkins ascisted also by proviling
timing and signal irensmitting equipment., Carl Iyon and Faul KHegler
cf J-f 43 their best to provide field engineering support. Al Feacglee
Dave Leberman asciste? in zemma and neutron calculation, and last

and

s

Y

rut not least ¥eoith Boyeres artive znd vigorous interect helped grezatl;

te overnzrmc critical thuriles,
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PART IV
TASK UNIT II

UCRL FROGRAMS

) b

W, D, Gibbins
Dep for UCRL

PROGRAM 21 - RADIOCHEMICAL ANALYSIS R, Goeckerman
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Project 21,3 - Gas Analycis - F, Momyer

CRJTeTIVT
Pentnat 27 .1 uvas enraged in findings total tritium in the cloud,
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Re=ulis are shown in the z+tached Table 21,321,
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Table 21,3-1
TIMT™ - 05:56 11 July 1956
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