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INTRODUCTION

d on Eninmen Island of

' - ., : P R L reL e Do Al The device

Livermore to test 2k

-— e o

+hen that used in the previously

tested devices.

: At the tize of firing the atmospheric conditions with respect
i +o fall-out and sampling criteria were satisfectory, but heavy

showers in the area caused serlous difficulties fronm the point of

b w———

view of test instrumentatlon. Records show that the 1ight trans-
. misslon conditions were such as to automatically prevent firing

of the shot from zbout 4 A.M. until about ten minutes bvefore shot
tice. At shot time the transmission from Eninman to Enyu was
sutficient to allow firing, but scattering of the 1ight by fog

or rain was such as to prevent pTroper photography. Thus no photo-
g“auhs of the fireball were obtained from any station, and the

early "hot spot” photography also failed even though the instru-

rentation operated properly. However, enough data were obtained

- by other meens (Radiochemistry, progress of reaction studles,

& Y-

:rreshold detectors, shock arrival timss) to obtain a fair picture
cf wnzt went on.
The times of arrival ~nd overpressures o7 AirukiraTu,

Al v . Y - T
Alrukiiji and Tniirixiaa f1ndicate a total encrgy release of socxe
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— W\Jith the lower number being perhaps more

— e T - —"

-1zusidle in the 14ight of the hydrodynamic yield. Observation

of the total number of 1% .Mev neutrons by means of threshold

detectors suggest

s

~he first check in determining the cause of the unexpectedly

@I s to ascertain the operatlon of the
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ccem to bear this out.

AN 1 ¢, in zeneral, to dis-
~ appointing results from most of the effects experiments. However,
there has long been interest in the crater that would be produced

by a moderate size fissiop‘weapon detonated on the ground, and

‘the crater produced b}’\%should be worth study when
radiocactive contamination levels permit. The crater is some 700

feet in dlameter and about 35 feet deep at the center.

The project reports following are designed to give only a
first scanning of the results; and all numbers are preliminary
and:subject to change. The results quoted are mainly the work
of TU-12, TU-13, TU-1 and TU-7. The before and after pictures

~ were taken by TU-9. Reports of the work of other task units will

te issued separately.

-t
5 -
&

3‘nce no prelizinary report will be issued on theAgiig_”

2 fow comments are perhaps in order here.ﬁ
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ppfect 2.58 - FALLOUT DISTRIBUTICK STUDIES

Project Officer - E. 3. Tompkins
(E. R. Tozpkins)

~nis report i1s confined to resulls ottained Irom the

- R ’ [3 ’—"—

Objectlves

The followinz objectives were sought in this experiment:

Extent and time of arrival of fallout over the

\

- lzgoon and atoll 1slands.

Physical nature of the fallout.

Instrumentation

£11 available stations in.the lagoon znd on the atoll
{2lands were 1nstru;ented. For location of stations see Holmes
¢2d Yarver Drawing 2225 AB-17.

Results

Collections were obtained at a number of lagoon stations

224 four island stations. No time of arrival samples were obtained.

-

-4

e

i

field data are contained in Table 2. a-1. Stations are identl-
iz by H & N reference numbers and by islarnd names. Measurenents
“ite obtained with a TlS radiac in contact with the sample con-
“ilners: vackzround at tize and locaticn of measurements on atoll

tilznds probably includad some residuzl froa previous detonatlons.

1ittle cen be said at present concerning the anparent




TABLE 2,5a-1
RADIOACTIVITY IN TOTAL COLLECTCR BOTTLES AND ON GUM PAPER COLLECTORS

-

14]

wainrey puy

YR - P G -t

—

Gaer=a Total Gun
Field at Collector Paper
: Station Readin§ Readin
i b2cc Date  Time {(mr/hr) (=r/hbr (mr/br Rerarks
Lt g Apr 1630 120 300 600 Raft Station
(.05 B Apr 1555 10 50 - - Raft Station
.07 8 Apr 1535 - - 150 -- Buoy Stetiocnm,
N #1 Collector
3.7 8 apr - - 150 - - Buoy Station,
- 5"'2 Collector
is.08 8 Apr 1510 - - 60 - - Buoy Station,
#1 Collector
by 8 Apr 400 Buoy Station,
. < #2 Collector
09 8 Apr 1425 - - -- -- Station Missing
255,10 8 Apr 1410 - - - - - Station Missing
<. 11 8 Apr 1340 - - - - v Raft Overturned; ;
. Buoy Mast Destroyed
25r.12 8 Apr 1325 - - - - - - Buoy Mast Cestroyed
F T¥.13 8 Apr 1310 - - - - - - Buoy Mast Destroyed
S 4 8 Apr 1250 -~ - 2 -- Four Bottle Array (one
on each post of raft);
.n all readings same
+X.15 8 A 1220 - - 2 10 Buoy Station,
#1 Collector
¥.15 8 Apr -- 2 -- Buoy Stationm,
- e v #2 Collector
-‘:‘6 8 Apr 1200 - =~ 100 - - Buoy Station
7 Bar 140 100 1200 1000 Raft Station
=33 8Apr 1115 40 150 - - Raft Station
-r~ 8 apr - - 40 - - Buoy Stationm,
‘e #1 Collector
s> 8 Apr -- 100 - - Station,
- #2 Collector
2 2 ipr 1040- 2 3 - - Bucy Station,
- " #1 Collector
-7 8 Apr - - 8 - - Buoy Statlon,
- i #2 Collector
1S 2 4r 1030 1 4 - - Raft Stetion
> 3 ipr 1000 2000 300 400 Rorurikku
v 3 apr 6C0-300 0 0 Bikind
s 8 4pr 60-80 0 0 Rochikarai
iea 2 A 30 - 0 0 Cuzukaen
— o pr 140 2000(=st.) 700

) P
"=wwed at 1 ft,
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LANL, J-Div.

e g



?roject 2.5b - FALL-OUT DISTRI3UTION STUDIES

[t

Project Officer - E. F. Wilsey

Objectives

The objectives of this project include the collection
» £z11-out samrles for the docurentation of the physicél charact-
eristics as a functlion of time and distance; and to provide

szmples for chemical and radio-chenical analysis for Project 2.6b.

Instruzentation

- Two intermittent fall-out collectors were located
;tagether on each of the following islandss Ubrikku,'Romurikku,

" tomoen, Rochikarai, Airukiji, Enriirikku, Rukoji, Chieerete,

_ Gurukeen, and Bokororyuru. One of these jnstruments at each of

" the stations was set to sample. at 30-minute intervals for a total
~ szmpling time of 12 hours. The second instrument at Airukiiji
zad Enriirikiu ~as set to sample at l-minute intervals for a

sampling time of 2% minutesj the second instrument at the

=

tota

-
~

e p

(o)

e

ro

or 2 total sampling time of 2 hours. One instrument was located
" en each of the following islands: Yurochi, Bikini, and Enyu.
_:hese cnllectors sexpled at 30-minute intervels for a total

f2z2pling time of 12 hours.

Zecovery
Instrunent functioning was excellentj all instruzents

Fartiaily or completely operated except the Aomoen and Chieerete

30-zminute instruments, and the Airukiraru and Eniirikku l-minute

(:oplﬂd/ooE
LANL, J-Div .
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stations listed above was set to sample at S-minute intervals
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instruzents. Recovery Was tezsun on 8 fApril and coapleted on the

of 9 April.

Results
- Detectsble emounts of fall-out were collected at the

Z:rochi,rc ri%ku, Romurikku, Aomoen, Biﬁini, 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/FDH-T1B instru-
rent. (The background was 10-15 mr/hr) Most of the higher
rezdings 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.% for the

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

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

sazples were returned to the Army Chemical Center for aneslysis.
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Prolect 2.68 - CHEMICAL, PHYSICAL 2%D RADIOCHEMICEL

ANLLYSIS OF SURFACE CONTAMINATICN

project Officer - E. 3., Tompikins

(3. Cole)
Chlective
To determine the chemical and physical state of the
gross fallout essential to a xnowledge of 1its contamination-

decontamination potentialities.

Instrumentation.

Sampling instrumentation is described in the Project
5.fa Fre-Operation Report. Laboratory‘1nstrumentation consisted
of ultra-filters, {on exchange columns and assoclated counting-
rate circultry, standard chémical 1aboratory equipment, gamma
scintillation counters, beta proportional counters, and a ten-
channel gemma analyzerT.

Results

Seven useful samples of fallout from the detonatlion

iiié_were recovered. These consisted of 6 lagoon
station semples and one 1s1and station sample. The szmples -
were recelved at Parry Islznd on the morning of 10 April 195%.
The szmnles were aliquoted into three parts: (1) Tresztment on
site, (2) zadiochemical analysis at NRDL, (3) Chemical Analysis
at NARDL. All the useful samnles contained large volumes of
liquid (350 = 1850 m1). This 1s 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

3
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T

appearance to that in the':hilafﬁ' allout, nemely, llke sleked

1ime. The one 1sland semple contained a solid which w2s scne-

what more sandy in appearzncs, indicating extraneous solilds
blown in by the wind.

The following quantities were determined for some or
all of the samrles: (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
frections thereof, (%) Oxidatlion state and approximate per-
centage of neptunium, (5) Oxidation state of iodine, (6) Frac-
tionation of gamma activity into,éolid, ionic and colloidal
constituents using centrifugation and ultra-filtration. 1In
addition, work was continued on development of methods for

the determination of induced and fission product activities of

interest.
TABLE 2.62-1
GROSS ANALYSIS OF FALLOUT MATERIAL
Total Gamma Total Beta

- ) Activity Activity
Sample Volume days) (counts days) (counts
(Station) (ml) per min) per min)
1ctt) Coca Head 3¥5, .31 x 108 B.21 x 10g
3 §19Ceca Zead Lgs,  1.00 x 1o§ 1.60 x 10
IC 250.05 Buoy 1355, 3.06 x 10 L.80 x 10
7c{l) 281.05 Raft 1822, 1k x 108 4,85 x 10g
tc(1) 220,07 Raft(ég 2715. .29 x 108 6.55 x 105
Tcglg 220,08 Rattl 1020, 3.57 = 108 5.56 x 10°
r¢'l) 281 .92 Island 1162,  3.68 x 108 5.78 x 108
(1) TC = total collector bottle.
(2) 3C = triple collector-combination of three bottles.
{2) Combination of two bottles.
(%) One bottle (Number 2)
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These were mede on one lagoon sample (Coca TC) and

one isiand szmpie (251.02 Tc). The ganme activity breakdown

1s given in Table 5.6a-2. For both samples the 1iquid fraction

tisi%y ran 96-97 percent ilonic, exactly @s in the fallout

B The percent of gamma activity in the

‘ ! ‘ N _
solid w~zs in good agreenent with that fromﬂ where it
, /

[T bt g

wes never less than 90 percent.

TABLE 2.6a-2 .
GA'i ACTIVITY IN PHYSICLL STATE FRACTIONS

Sample Sample

Coca TC 251.02 TC
Date Fractionated 4/10/%% L/12/5%
Date Counted 4/11/5k% L4/12/5%
pH 10. - 11. 11.15
2 Gamme c/min‘l) in soltd 70.2 - 92.% 91.6 - 93.2
¢ Gemma c/min(l) in Ionic 6.28 - 7.33 §.35 - 5.60
2 gauma o/=in(t) in Colloidal 0.23 - 0.23 0.23 - 0.23

(1) The first figure of each palr represents the percentage
actually recovered. The second represents the 1limiting
v=1lue of the percentage, based upon knovnm sources of loss

*n the separation procedures.

Decay curves of the various fractlo

) -t
p yv-angrm——

ry

s as pronounced as those from

enar

(@]

ot

ne 5

L

7aricus fractions &nd
nave not besn completely analyzed.

Ceczy of the Gross Sarple

ns showed dif-

s dirsction. Gamma specira were obtalined for the

these also lndicated fractlonation, but

The decay of all the sampleé was the same within
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experimental error. Thls agrees with results from

A\

iﬁcomposite decay data fcr beta znd szamza activity are _\ N

'éiveﬁ in Table 2.6a-3. 2¢ro time was taken as 0620, 7 April
195%. The beta and gamma decays are almost identical, the beta

decay being only slightly slower. In 3eneral, the gzmra decay

i3 similar to that of . Over various tine

ranges, the decay rates are as follows:
3.5 to 5.0 days . . . t~1.17
6 to 11 days . . . . t~1e8%
10 to 17.5 days . . . t~2:27,

TABLE 2.6&-3 '
G0SS SAMPLE DECAY
Time Elapsed
(dzys) 4 Gamma Activity(l’ 4 Beta Activity(l)
é.6 190. 188.
.1 167. 165.
L5 149, 1k5.
5.1 128, 127.
6.1 100, 100.
7.2 7. 78.
8.2 62. 6.
9.1 L9, 50.
10.1 L0, L1,
12.1 27. 29.
1) fverage of seven samples. Normalize to 100 percent at
6.1 days.
Toline feotivity

At D+ 3 3ays 7 rercent of the icdine zamra activity

vas in soluble fcrm, tile rest Leing asscclated with the solid

s
)
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fractica (o0RCE 1wJe  -i© Suideoion state was found RO b2 »re
3 S y . IR Iad o~ —— e - 2L
S-minantliy - (i:dice). anelysis of gom=2 sTesiTa iniiccted

acfivity was cdue mainly to 7130, 1131

. e ias
-rzt +*ha2 Iniine gzmma

.....

132 aoughly & percent of the gross zamma activity at
D+ 2 davs was cont-ibuted by icdine.

Hentinium petivity

1as Were subaec+ed to extrection procedures

Tvo salnDd

with the following results:
Coca TC at D+ days: NpIV:-66 percent; NpV-VI:-

251.02 TC at D+ 6 days: Np1V:-80 percent; NpV-VI:-

20 percent.
Ton exchange procedures yielded the same types of

Because of iack of

—-—‘wr -

el
tice, the comnplete analysis of the decay curve

of Np and of fission products, as described in the@_ vort,
beczuse nf tha rlnsa similarity of

for percentage

was not repeated. However.
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Prolect 2.6b - RADIOCHEMICAL ANALYSIS OF SURFACE

CCNTAMINATION

Project Officer - R. C. Tompkins -
Objectives |
The objectives of this vork vere to study the distri-
pation of certain nuclideé within fall-out particles and to
determine some of the differences in rediochemical propertiles
vetween l1iquid and solid fall-out.

Instrumentzation

Total fall-out collectors vere set up on Enyu, Rukoji,
irrii¥an, end Zoxororyuru Islands. "On account of a fellure in -
the timing circuit, the collector on Bokororyuru operzted before
the shot. The collector on Enyu did not opéfate properly. Col-
lectors on Rukoji and Arriikan operated proverly.

Results

Since the yleld s g

the samples recovered were too small to size-grade.

Coczparisons of the agueous and solid phases were made, hovever,
s shown in Table 2.6b-1. Additional data will be covered in
liter reports.:

TABLE 2.6b-1
COMPARISORN OF LIQUID VS SOLID FALL-OUT

S me o <, 99 -
~lcztinon WMo’ 7 Accuecus/30lid Rztio
- :
::‘_:_koji R - 00303
“Irilkan 0.7k
\
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A sample of coral
Lomoen Island for leacnin

(54 activities within

+he fall-out particles.

sand wes scoopel up from the zground
g studies to determine distribution
The sample w28

then with successive portions of

jezched once with weter and
is1ete nydrochloric acid. Data are given in Teble 2.6D-2. vieight
f sotel sample vas 2.1%%3 g.
TABLE 2.6b-2
LCTIVITY REMOVED FROM AOMOEN SAND BY LEACHING
CORRECTED TO K+12.2 DAYS

I _

weight Specific fctivity of solution Mo99/ 2297
teach Dissolved (c/min/mg) at
Ye. (mg Gross F.P.'s Y077 * Zr99 Zero Time
1 Y 1.%0 x 10F 1.7 X 103 4.8 x 10° 63 .
2 38.9 6.1 x 103 6.1 % 1ol 6.2 x 10t 18
) 8.k 5.12 % 103 2.8 % 1ot 1.0 x 10t 50
4 97.3 9.15 x 10° 9. 5.7 30
5 - 91.0 5.61 x 107 Not Determined
6 187.3 2.73 x 10° Not Determined
7 187.8 1.57 x 102 9.0 x 1072 £.1 x 107t 3.2
3 378.5 3.84 x 102 6.4 x 10-1 2.0 6.0
3 179.0 4.07 x 102 Undetectable L.8x10~L Very Low
13-1% ©Tata not yetl available |

-

3-2:ctor cszlibration data for this operation are not available at

Ly -
Tl OOWEVET sore

~ s ®

“nat a 1~'.099/ZI.‘9lS ratio cf

lzaborztory for 2 thermel borbardment of
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@35,

g lag.':f .



Concluzions ;

“he da*a of Table 2.6b-2 appear to confirm the evidence
s=on Crersztion Ivy that for the detonation of a thermonuclear
Zevice on é coral surface M099 tends to concentrate on the
surtzeec of fall-out particles, while Zr95 does not. Turther

wJor< 1s 1in 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+19 minutes with a
clear view of the cloud lying above a solid cirrus leayer, 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 fro; véry high altifudes by thé
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 qompleting 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

- - - ——— -

— T

. 'A1thouzh the number of fissions collected 1s 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,

[DOE . o« 7

ed
cop! 3-DWV.
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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 alr-
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 thé 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 1s the result of a wind velocity at 55,000 feet (absolute)
which 1s approximately 17 knots slower than at the cirrus level
and 1s an illustration that negative as well as positive
velocity shear can produce the same relatlive effects. A
dimensional analysis of this photograph shows that the length
of the streamer ishcommensurate with this velocity shear. A
notable charaZteristic of this cloud was that the radiation
1ntensities observed were a factor of from five to nine lower

than for previous clouds at the same altitudes and times after

burst.:
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-1 5K UNIT 7

- J. D. Servis, Mai, GSA

&

R2DIOLO

GICAL SAFETY

djay with inc
ald indicete
the Yurochi

zeentry and

sulted from
Lagoon

with apex at

area. A re2
anchorage at
nation while

at E+ 4 hour
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A partial Rad-Safe s

(J. D. Servis)

omplete atoll results. Results

et ———————

t
urvey was conducted onm

of this survey

that Bokobyzadaa, Namu, Enirixiu, Bikini, and

- Aomoen chaln wers materially contaminated.

recovery were dccomplished to a

shot day. BFo secondary fall-out was detect

this shot.

contamination was restricted to
Eninman and tilps covering the

ding of 100 mr/hr was obtained
H4 % hours. Enyu anchorage wa
Bikini anchorage showed traces

Se

[ J— -

large degree on

ed as having re-

a V shape patitern
Bokobyaadaa - Aomoen;
over the Eninman
s clear of contaml-

of cohtamination
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 TABLE TU-7-1
| I < cARY (r/hr)

H+ Y4 hrs Pre-zho%
Island Extrapolated D+ 1 day D+ 7 days Eackground
Inyu | .03 .03 .03 -03
3ikini 5.0 .57 .07 .10
Aomoen 20.0 2.5 1.6 .35
Romurikku 10,0 1.6 .80 .50
Torikkn €,0 1.0 .60 L7
Zurochi 5.2 1.0 .60 15
Yamu 250. 30.0 16.0 1.5
Bckobyzadaa 600, 16.0 9.0
Qurukaen .60 .08 .02 012
Arriikan .50 .07 .01 .008
Sniirikku 210.0 2.4 T 1.8 .008
Eninman .02 - ,010
Afrukiiji .02 .02 .02 018
Crater 50C0. 50, * 60.

T - Reading at 100 feet
* _ Reading at 200 feet

Gnderlined islands indicate 1slands ccntaminated DYy
chot.
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(H. Grier)

“as¥ nit 15 - TIMING AND FIRIMN
(4. Grier)

world Time
The world tlme as measured by the world time clock on
e e e T

————— -

o ——
s o s o - == "

receiver at Station 70.

generators in Hawaii to the

T4ming Systen

The operation of the timing system including radlo

zigncls was normal.

Cop\ed/DOE
LANL, J-DI¥V.




. TARLE A-1
JEATHER (BIFINI ATOLL) AT 0°20M, 7 APRIL 1554
Surface Pressure 1009.7 mb
Surface Temperature 81°F
Surface Humidity 824
wind
11titude Direction Veloclt Pressure Temp. Dew Pt. Relative
(ft) (degrees) (knots (mb) (°c (°c) Humidity
Surface o4O 20 1009.7 81 75 79
1000 070 17 973 23,5 22.0
1500 : 958 o2+ 21.2
2000 050 16 940, 21.1 20.k 82
1000 092 08 909 19.7 19.0
4000 120 07 878 18.% 17.5 80
5000 150 08 848 17.1° 16.2 v
5000 170 12 819 15.8 14.9 78
7000 170 17 789 4.3 13.5
3000 190 14 760 12.7 12.2
3000 200 1% 733 11.2 10.9
10,000 210 14 705 9.6 9.5 75
12,200 180 17. 655 6.5 5.6
1L 220 200 08 608 3.0 -0.9 69
16,000 190 10 563 -0.3 -10.k 67
23,230 209 10 522 -3.8 -12.9 64
292,020 220 o4 433 -7.8 -23.6 o4
| 27,000 190 20 396 -18.0 -29.6 2
11,700 210 22 222 -27.5 =-32.9 L2
;;=,:co 210 28 253 -29.3
i::,cas 230 3k 205 -51.8
P=E,702 230 ak 1A1 -63.8
i?O,oao 240 35
R 230 39
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