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INTRODUCTION

Thea:was detonated on Eninmen Island of
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aeee enne

 

was gestnedby the UCRL at Livermore to

used in the previously

 

tested devices.

At the time of firing the atmospheric conditions with respect

to fall-out and sampling criteria were satisfectory, but heavy

showers in the area caused serious difficulties from the point of

view of test instrumentation. Records show that the light trans-

mission conditions were such as to automatically prevent firing

of the shot from ebout 4 A.M. until about ten minutes before shot

time. At shot time the transmission from Fmninman to Enyu was

sufficient to allow firing, but scattering of the light by fog

or rain was such as to prevent proper photography. Thus no photo-

graphs of the fireball were obtained from any station, end the

ecrly "hot spot" photography also failed even though the instru-

mentation operated properly. However, enough data were obtained

by other meens (Radiochemistry, progress of reaction studies,

threshold detectors, shock arrival times) to obtein a fair picture

cf what went on.

the times of arrival «nd overrressures on Airukiraru,

aa yt 5 a4 =s.ruxtiji and Eniirixku indicate a to al energy release of sore
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| _ appointing results from most of the effects experiments. However, 1

| there has long been interest in the crater that would be produced ig

i by a moderate size fission weapon detonated on the ground, and IS

: the crater produced byRRsowie be worth study when _ ° 23

radioactive contamination levels permit. The crater is some 700 a

feet in diameter and about 35 feet deep at the center. ° ud

The project reports following are designed to give only a os

first scanning of the results, and all numbers are preliminary a

end subject to change. The results quoted are mainly the work
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project 2.58 - FALLOUT DISTRIBUTICN STUDIES.Project

Project Officer - ©. 2. Tompkins

(E. R. Tompkins)

This report is confined to results obtained from the

-- . t & 1

Objectives

The followinz objectives were sought in this experiment:

Extent and time of arrival of fallout over the
\

- fagoon and atoll islands.

Physical nature of the fallout.

Instrumentation

All available stations in.the lagoon end on the atoll

itlands were instrumented. For location of stations see Holmes

isd Narver Drawing 2225 AB-197,

Results

Collections were obtained at a number of lagoon stations

“id four island stations. No time of arrival samples were obtained.

#2. field data are contained in Table 2.“a-l. Stations are identi-

ifed by H & N reference numbers and by island names. Measurenents

“226 obtained with a PLB radiac in contact witn the sample con-

““iners; background at time and loceticon of measurements on atoll

fllinds provably included some residual from previous detonations.

Little can be said at present concerning the annarent

. “¥Sleal state of the contaminent upon arrival since heavy rains

*cllowing the shot tended to dilute and obscure the original

copie
oD,
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TABLE 2, Sa-l

RADIOACTIVITY LY TOTAL COLLECTCR BOTTLES AND ON GUM PAPER COLLECTORS

  

  

 

Gama Total Gun
Field at Collector Paper
Station (ant Readin

station Date Time (mr/hr) (nr/br (mr/or Rerarks

rest 8 Apr 1630 120 300 600 Raft Station
2x.06 8 Apr 1555 10 50 -- Raft Station
2e..cy7 8 Apr 1535 + - 150 -- Buoy Station,

7 #1 Collector
Ee 8 apr -- 150 -- Buoy Station,

“ #2 Collector
os.08 8 Apr 1510 - = 60 -- Buoy Station,

#1 Collector
ist, 8 Apr 400 Buoy Station,

. . #2 Collector
0900 OB Apr 4250 Cl -- -- Station Missing
752,19 8 4pr WO - - -~- -<- Station Missing
«=. 8 Apr 1340 -- -- .<— Raft Overturned; -
. Buoy Mast Destroyed
237,22 8 apr 1325 - - -- -- Buoy Mast Destroyed
-“*.139° 8 Apr 1310 - - -- -- Buoy Mast Destroyed
“X.4 8 Apr 1250 - ~ 2 -- Four Bottle Array (one

on each post of raft);
tan y all readings sane
*<el5 8 Apr 12200 + 2 10 Buoy Station,
tee #1 Collector
“S.1S 8 Ape -- 2 -- Buoy Station,
cy #2 Collector
vit 8 Ap 1200 «| 100 -- Buoy Station
ity. @ 4pr 140 100 1200 1000 Raft Station
“tS App 115 40 150 -- Raft Station
“rss @ App -- 40 -- Buoy Station,
Lag #1 Collector
“rer 8 App -- 100 -- Buoy Station,

- #2 Collector
“? 3 4pr 1040- 2 3 ~ = Bucy Station,

- #1 Collector
“4 8 Apr -- 8 -- Buoy Station,
no . #2 Collector
7 2 Apr 1030 1 4 -- Raft Station
> 3 45r 1000 2000 300 */00 Rocurikica

- is 8 apr 600-300 0 0 Bikini
42 8 Apr 60-80 oO 0 Rochikerad

~itg 2 Apr 0D - 0 0 Ourukeen
—~__8 1440 2000(est.) 700 --

*
“Sted at 1 ft.
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Project 2.5b - FALL-OUT DISTRI3UTION STUDIES

Project Officer - E. F,. wWilsey

Cbjectives

The objectives of this project include the collection

* fall-out samples for the documentation of the physical charact-

eristics as a function of time and distance, and to provide

semples for chemical and radio-chemical analysis for Project 2.6b.

Instrunentation

. Two intermittent fall-out collectors were located

“ together on each of the following islands: UVorikku, Romurikku,

tonoen, Rochikarai, Airukiji, Enriirikku, Rukoji, Chieerete,

_ Garukeen, and Bokororyuru. One of these instruments at each of

the stations was set to sample. at 30-minute intervals for a total

' Sempling time of 12 hours. The second instrument at Airukiiji

éad Enriirikku was set to sample at l-minute intervals for a

total sampling time of 24 minutes; the second instrument at the

other stations listed above was set to sample at S5-minute intervals

for a total sampling time of 2 hours. One instrument was located

tn each of the following islands: Yurochi, Bikini, end Enyu.
~

nese collectors sampled at 30-minute intervels for a totala
)

( )

-2@=pling time of 12 hours.

ecover"g
y

OQ a

Instrument functioning was excellent; all instruments

Fértially or completely operated except the Aomoen and Chieerete

39-ninute instruments, and the Airukiraru and Entirikiku 1-minute
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instruments. Recovery was tezun on 8 April and completed on the

‘ corning of 9 April.
gee

Pesults.

- Detectable amounts of fall-out were collected at the

Yarochi, Uorikku, Romurixku, Aomoen, Bikini, and Enriirikku

stations. Several 16 sq. in. tray samples at recovery read up

to 200 mr/hr at 1 inch when surveyed with a AN/PDA-T1B instru-

rent. (The background was 10-15 mr/hr) Most ofthe higher

reedings were found in the early time intervel samples, however,

detectable activity continued to be found in later samples from

these stations. Ten samples were measured for early gross decay

at Parry. The decay slopes ranged from -1.1 to -3.4 for the

period M+3 to M+19 days. No trend in decay rate wes exhibited

for either the early or late fall-out. he remainder of the

Samples were returned to the Army Chemical Center for analysis.
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Project 2.68 ~ CHEMICAL, PHYSICAL -ND RADIOCHEMICEL

ANALYSIS OF SURFACE CONTAMINATION

Project Officer - E. i. Tompicins

(2. Cole)

Cbhiective

To determine the chemical and physical state of the

gross fallout essential to a knowledge of its contamination-

decontenmination potentialities.

Instrumentation

Sampling instrumentation is described in the Project

2.°a Fre-Onperation Report. Laboratory ‘instrunentation consisted

of ultra-filters, ion exchange columns and associated counting-~

rate circuitry, standard chemical laboratory equipment, gamma

scintillation counters, beta proportional counters, and a ten-

channel gamma analyzer.

Results

Seven useful samples of fallout from the detonation
; a

of £:DLULEbeeawere recovered. These consisted of 6 lagoon= :    

station samples and one island station sample. The semples -

were received at Parry Islend on the morning of 10 April 195%.

The semnles were aliquoted into three parts: (1) Treetment on

Site, (2) Radiochemical analysis at NRDL, (3) Chemical Analysis

at NADL. All the useful semmles contained large volumes of

liquid (350 = 1850 m1). This is the result of heavy rainfall

On both the day of the shot and the next day. These samples

all consisted of a suspension of a grayish solid similar in
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appearance to that in the Hates allout, namely, like sleked

lime. The one iSland sample contained a solid which wes sons-

 

what more sandy in appearence, indicating extraneous solids

blown in by the wind.

The following quantities were determined for sone or

all of the samries: (1) Gross beta and gamma decay of all

semples, (2) Aluminum and lead absorption curves for a few of

the samples, (3) Gamma spectra for some of the samples and

fractions thereof, (4) Oxidation state and approximate per-

centage of neptunium, (5) Oxidation state of iodine, (6) Frac-

tionation of gamma activity into,solid, fonic and colloidal |

constituents using centrifugation and ultra-filtration. In

addition, work was continued on development of methods for

the determination of induced and fission product activities of

 

 

interest.

TABLE 2.6a-1
GROSS ANALYSIS OF FALLOUT MATERIAL

Total Gamma Total Beta
- , Activity Activity

Total S/14/S4 (7.31 4/14/54 (7.33
Sample Volume days) (counts days) (counts
(Station) (ml) per min) per min)

Tot) coca Head 355, 5.32 x 108 B.21 x 103
3 ¢)5 Coca Zead fo8. 1.00 x 108 1.60 x 105
TC 250.05 Buoy 1365. 3.06 x 10 4.80 x 10
Tc{1) o60 08 Reft 1822, .14 x 108 48s x 108
tol) 250,07 raft 63} 2715. -29 x 108 6.55 x 105
rofl} 260,02 Ratt 6 1620. 3.57 x 108 5.56 x 10°
tC 2£1.92 Island Yi6D, 3.68 x 108 5.78 x 108
 

) TC = total collector bottle.
) 3C = triple collector-combination of three bottles.
) Combination of two bottles.
) One bottle (Number 2)

Sa of ”



Physical State Measurements

These were mede on one lagoon sample (Coca TC) and

#- one isiand sanupie (251.02 TC). The gamne activity breakdown

 

 

 

2 is given in Table 2.6a-2. For both samples the liquid fraction

. activity ran 96-97 percent ionic, exactly es in the fallout

a EM the percent of gamma activity in the

=. a aes ‘
= solid wes in good agreement with that troneee wnere it
= , Lemna  f

s wes never less than 90 percent. .

® |
sk
-* TABLE 2.6a-2 .
° GANMA ACTIVITY IN PHYSICAL STATE FRACTIONS

Sample Senple
=. Coca TC 251.02 TC

SS Date Fractionated 4/10/%4 4/12/54

* Date Counted 4/11/54 4/12/54
". DH 10, - ll. 11.15
“.  % Gamma c/ain’l) in solid - 70.2 ~ 92.4 91.6 - 93.2
> §€ Gamma c/nin() in Ionic 6.28 ~ 7.33 5.35 - 5.60

& Ga:ima c/nin (2) in Colloidal 0.23 - 0.23 0.23 - 0.23

 
ee.

(1) The first figure of each pair represents the percentage
actually recovered. The second represents the limiting
velue of the nercentage, based upon knovn sources of loss
in the senaration procedures. :

Decay curves of the various fractions showed dif-

  
ant al

wea Peri igememe and in
ceenermetilinn eer = ——

Sereances as pronounced as those from

.@ sere direction, Gamma spectra were obtained for the

7aricus fractions and these also indicates fractionation, but

neve not been completely analyzed.

: Decay of the Gross Sample

The decay of all the samples was the same within

_. a7
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experimental error. This agrees with results from

\

WEEEcomposite Gecay data for beta and gamma activity are ;

‘given in Table 2.6a-3. Zero time was taken as 0620, 7 April

1954. The beta and gamma decays are almost identical, the beta

decay being only slightly slower. In general, the gamma decay

4s similar to that ofi. Over various tine

ranges, the decay rates are as follows:

3.5 to 5.0 days . . . t7l-1l7

6 toll days .... p71 85

10 to 17.5 days ... $7227,

 

 

Ga0SS SAMPLE DECAY

Time Elapsed
(days) 4 Gamma Activity‘)? 4 Beta Activity?)

p°$ 190. 188.
“1 167. 165.
4S 149. 145.
51 128, 127.
6.1 100. 100.
7.2 m. 78.
8.2 62. 64.
9.1 49, 50.

10.1 LO. “1,
12.1 27, 29,
 

(1) Average of seven samples. Normalize to 100 percent at
6.1 days.

totine sctivity

At D+3 Gays 7 percent of the icdine zamra activity

wes in soluble form, the rest veing associated with the solid

a
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fraction (leca Tl}. The oxidstion state vas found te be ore

fominontiy -1 (icdide). anolysis cf gomnma stestra indicated

os ; -120
shat the iodine gemma activity was cue mainly to qt3 ’ i321weer

132. Roughly 5 percent of the gross zamma activity at

D+2 days was contributed by icdine.

Nentuniium Activity

Two samples were subjected to extraction procedures

with the following results:

Coca TC at D+ days: NpIV:-66 percent; NpV-VI:-

251.02 TC at D+6 days: WoIV:-80 percent; NpV-VI:-~

20 percent.

Ion exchange procedures yielded the same types of

Because of iack of

 

time, the complete analysis of the ‘decay curve for percentage

oP No and of fission products, as described in treRARE, vort,

However. because nf tne rinse similarity of

DELETED

was not repeated.
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Project 2.6b - RADIOCHEMICAL ANALYSIS OF SURFACE

CONTAMINATION

Project Officer ~ R. C. Tompkins -

Objectives |

The objectives of this work were to study the distri-

bution of certain nuclides within fall-out particles and to

cetermine some of tne differences in radiochemical properties

between liquid 2nd solid fall-out.

Instrumentetion

Totel fall-out collectors were set up on Enyu, Rukoji,

arriixan, end Yokororyuru Islands. ‘On account of a failure in -

the timing circuit, the collector on Bokororyuru opereted before

the shot. The collector on Enyu did not operate properly.’ Col-

lectors on Rukoji and Arriikan operated proverly.

 

 

 

 

He
ee
se
es

xesults

Conparisons of the aqueous and solid phases were made, however,

@S shown in Table 2.6b-1. Additional data will be covered in

Liter reports.:

TABLE 2.6b-1

COMPARISON OF LIQUID VS SOLID FALL-OUT
——

cation Mo?? f£ecueous/Solid Ratio~~~**

2044 . 0.303

*“Triikan 0.74
_——

oreo _, of o

\



of activities within the fall-out perticles.

 

A sample of coral sand wes scoope2 up from the ground

an Somoen Island for leacning studies to determine distribution

The sample was

ched once with weter and then with successive portions of

 

 

 

 

lee

t41ute hydrochloric acid. Data are given in Table 2.6b6-2. weight

of total sample was 2.1453 ¢.

TABLE 2.6b-2
ACTIVITY REMOVED FROM AOMOEN SAND BY LEACHING

CORRECTED TO K+12.2 DAYS

Wed ght Specific tetivity of Solution Mo?9/zr99
; Leach Dissolved (c/min/mg ) . at
; Ne. (mg) Gross F.P.'s Mo77 + Zrd? Zero Time

1 2.4 1.40 x 10+ 1.7 x 103 4.8 x 102 63

F 2 88.9 6.41 x 103 6.1 x10! 6.2 x io 18
3 aB.4 2.12% 103 2.8 x10! 1.0x10! 50

4 97.3 9.15 x10? 9.4 5.7 30
5 91.0 5.61 x 10° Not Determined

6 187.3 2.73 x 10° Not Determined
7 127.8 1.57 x 102 9.0 x 1072 5.1 x 1074 3.2

, 3 378.5 3.8% x 102 6.4 x 1072 2.0 6.0

, 3 179.0 4.07 x 10% Undetectable 4.8x1071 Very Low

)’ 1314 pata not yet available
-

| =-2:ctor calibration data for this operation are not available at

“sis time, However, some indication can be obtained from the fact

Copleasnog

NL. t-Diy. 

Tah : 3+scOratory for a therméel bormbvaerdment of p23,

on _

that a Ho7?/zr9) ratio cf atout 22 4s usueily obteined in the hone



 

 

Sonelusions ;

The data of Table 2.6b-2 appear to confirm the evidence

fron Crersation Ivy that for the detonation of a thermonuclear

éevice on 2 coral surface M079 tends to concentrate on the

gurtaces of fall-out particles, wnile zr?? does not. further

eors is in progress. 
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Project 11.2 - CLOUD SAMPLING (H. Plank)

Because of gear trouble and accidental decompression

the RB~36 sampling control aircraft was replaced by the back-~

up control B-36 with back-up control personnel. The back-up

arrived in the shot area at approximately H+15 minutes with a

clear view of the cloud lying above a solid cirrus leyer, the

top of which lay between 37 and 38 thousand feet. In addition

to an opportunity to use the back-up control system, this shot

also afforded the chance to try an emergency recovery of an

F84G sample from the Bikini airstrip.

Although restricted from very high altitudes by the

presence of the back-up control personnel, the secondary con-~-

trol B-36 (comprised by one of the high altitude B-36's)

collected a sample at 45,000 feet after completing its control

function. Blue Flight was prevented from collecting samples

because of mechanical aircraft difficulties in one plane of

each element. The number of fissions collected by each air-

craft 1s shown in Table 11.2-1.|

  

DELETED

DELETED
 

—— ——e

 

, Although the number of fissions collected is about
f

a factor of ten less than in previous shots on Castle, fraction-

wise the present samples are similar. The high altitude B-36,
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Floyd 1, was in the topmost layers of the cloud at 55,000 feet

absolute altitude and had to come down several thousand feet to

conduct sampling. A private communication from Jere Knight

indicates that the topmost section of the cloud had a calcium

to fission ratio approximately 1% of that at lower altitudes.

A picture of the cloud taken from the control air-

plane soon after shot time is shown in Fig. 11.2-1 lying above

the cirrus cover. In the original print dark portions suggest

that a considerable portion of the cloud lay below the cirrus

in the natural weather existing up to 37 - 38 thousand feet.

Figs. 11.2-2 and 11.2-3 show the cloud at later times after

burst when the wind shear effects can be seen from upwind and

cross-wind views respectively. The long streamer seen in Fig.

11.2-3 4s the result of a wind velocity at 55,000 feet (absolute)

which 1s approximately 17 knots slower than at the cirrus level

and is an illustration that negative as well as positive

velocity shear can produce the same relative effects. A

dimensional analysis of this photograph shows that the length

of the streamer is commensurate with this velocity shear. A

notable characteristic of this cloud was that the radiation

intensities observed were a factor of from five to nine lower

than for previous clouds at the same altitudes and times after

burste
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PART IIL

TASK UNIT



 

“ASK UNIT 7 - J. D. Servis, Maj, USA

RADIOLOGICAL SAFETY
 

ae (J. D. Servis)

A partial Rad-Safe survey was conducted onSPECS

day with incomplete atoll results. Results of this survey

did indicate that Bokobyaadaa, Namu, Enirixku, Bikini, and

the Yurochi - Aomoen chain were materially contaminated.

Reentry and recovery were accomplished to a large degree on

shot day. No secondary fall-out was detected as having re-

sulted from this shot.

Lagoon contamination was restricted to a V shape pattern with apex at Eninman and tips covering the Bokobyaadaa - Aoncen

area. A reading of 100 mr/hr was obtained over the Eninman

anchorage at H#% hours. Enyu anchorage was clear of contami-

nation while Bikini anchorage showed traces of contamination

at K+hours.
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H+% nrs Pre-shot
Island Extrapolated D1 day D7 days Eackground

inyu £03 £03 03 03

Bikini 5.0 67 07 .10
Aomoen 20.0 2.5 1.6 035

Romurikin 10.0 1.6 .80 050

Jorikku 5.0 1.0 260 47

Zurocht 5.2 “1.0- .69 ce

Nana 250. 30.0 16.0 1.5

Bokobvaadaa 600, | 16.9 9.0

Quruxaen 60 .08 02 012

Arriikan 250 07 Ol 2008

Eniirikku 210.0 2.4 7 1.8 .008

Eninnan 202 O10

Afirukiiji -02 02 02 018

Crater 5000. 50.* 60.
 

T - Reading at 100 feet

* ~ Reading at 200 feet

aind
hot
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oD rlined islands indicate islands ccntamineted :
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nsxUnit 15 -— TIMING AND FIRIN (HE. Grier)

{H. Grier)

world Time

The world time as measured by the world time clock| on 

 

198%, This figure is not corrected for transit tine from the

sfenal generators in Hawaii to the receiver at Station 70.

Tining System

The operation of the timing system including radio

signcls was normal.
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TABLES A-1
WEATHER (BIXINI ATOLL) aT O*20M, 7 APRIL 1954

Surface Pressure 1009.7 mb
Surface Temperature 81°F
Surface Humidity 824

Wind
Altitude Direction Velocit Pressure Temp. Dew Pt. Relative

(ft) (degrees) (knots (mb) (°c (°C) Humidity

Surface Ovo 20 1009.7 81 75 79
1000 070 17 973 23.5 22.0
1500 958 22.4 21.2

2000 060 16 940, 21.1 20.4 82

2000 099 08 909 19.7 19.0
4000 120 07 878 18.4% 17.5 80
5000 150 08 848 17.1 16.2
6000 170 12 819 18.8 14.9 78
7000 170 17 789 14.3 13.5
3000 190 14 _ 760 12.7 12.2

9000 200 14 733 11.2 10.9
19,000 210 1h 705 9.6 9.5 75
12,900 180 17. 655 6.5 56
14990 200 08 608 3.0 -0.9 69
16,900 190 10 563 -0.3 -10.4 67
~3,000 209 10 522 -2.8 -12. 64

23,990 220 Ob 433 -7.8 ~23.6 24

| 25,900 190 20 396 -18.0 ~29.6 2

1 29,700 210 22 222 -27.5 ~32.9 ho

j= 72200 210 28 2538 -329.3

j 722309 230 3% 205 -51.8
r=8y090 280 ay 161 -63.8
| £2,990 240 35

SD any 230 39

TENPhy,

| 429


