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FOREVARD

In order to provide much needed information on the magnitude of fall=-
out from megaton bombs detonated close to the earth's surface, the Health
and Safety laborastory, during the period immedimtely preceding CASTLE was
engaged in developing a method for documenting fallout on the open sea,

Pre-CASTLE studies consisted in attempts to lay 0il blankets several
hundred feet in diemeter which would float in the region of anticipated
fallout, would catch ‘the fallout particles and, retain them long enough for
rediation meesurements to be made fram ajircraft, These studies fajled and
we were unahle to propose what we considered to be a satisfactory method
for attacking this problem.

‘The heavy fallout which oscurred in the Marshalls after the Maroch lst
event brought an even higher order of importance to the requirement for
fallout information, Dr, John C. Bugher requested the Health and Safety
Laboratory to restudy the problem and to mount an all out effort to obtain
some data from the remaining CASTIE detonations, .

_ A plen was conceived -involving the laying of several hundred rafts by
low flying airoreft in a 360° pattern. The rafts were equipped with radio-
sondes which would assist search aireraft to locate them for radiation
measurements approximately 24 hours post shot. This plan which is described
in the Avpendix, Section VII of this report failed despite the best efforts
of the Laboratory staff end the superb cooperation provided by various
Commands of the Department of Defenss, -
A primary deterent to the success of the raft program was the fact

that a large area of the Pacifio was found to be radioactive, Presumably
this is due to suspended or dissolved radioactivity, The importance of
this observation was immediately realized, and the Commander, Joint Task
Force #7 offered every cooperation to enable the Health and Safety labora-
tory to obtain maximum data. Surface vesgsels were ordered into the fall-
out region and they obtained valuable water samples which subsequently lent
meaning to the radiation measurements being made aloft.

The mission was suoccessful and this report provides a quantitative
desoription of the fallout from NECTAR and YANKEE.

Dr. Bugher®s support of this mission was an essential ingredient to
its success., Unfortumately, it is not possible to list all the individuals
in the ABC, Joint Task Force #7 and other Commands of the Depertment of
Defense who provided support to this program, Its magnitude will be ,
appreciated by the faot that within ten days after the nsed for the survey
was determined, tw C=97s loaded with personnel, equipment and supplies
were already on their way to Eniwetok, The proourement of the materials
and equipment was a major undertaking and fabdbrication of these supplies
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into the rafts and transmitters that were ultimately dro pped into the Pacific
vas a task which could not have been accomplished without the ingenuity and
drive of Mr, Harris D. LeVine and Mr, Robert T, Graveson and others of this
Llaboratory's Instrumemts Branoh., As mentioned previously Major General
Porocy Clarkson provided the wholehearted -support of Joint Tesk Force #7 and
we are particularly indebted to Lt. Col. Edward Hubbard, members of the
staff of CTG 7.2, the officers and men of VP 29, and Dr. T, R, Folsom of

Soripps Institute of Oceanography.

Morril Bisenbud, ‘Manager
New York Operations Office
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ABSTRACP

'A. §6ries of measurements were taken to evaluate the radio=
"_'fg...o‘tivity' in sea-weter which resulted from bomb debris during
"" ) '}th'e*Cgstle series, The aerial -date is correlated with sea water

1

surface and depth aci::lvity data to provide an estimate of deposited

iacti.vity 4in the measured areas. The technique permits delineation
of .rad_i,ga‘otiva areas, will allow early _iﬁformtion on direction .
T - of heavy"falloub paths and-will allow more cex;tainty in placement
' of vessels outside of, or where required, within contaminated s;ea
water arease This technique also will be useful for civilian

defense mapping of* contaminated areas on land.

[

Ce



(»

-
3 'id

RADIOACTIVE DEBRIS FROM OPERATION CASTLE
AERIAL SURVEY OF OPEN.SEA FOLLOWING YANKEB-NECTAR

*

: ‘i'ﬁmébuonon—

;The inoident ‘of heavy fallout on néarby islands as a result of the Bravo

detonation made it apparent that much more information was nscessary on the
behaviowr and character of fallout nuclear woapon. debris which was airborne

© fand‘later deposited after carriage over a distance by the wind. As a con~
' ‘bri‘bution to the information required, the Health and Safety laboratory was

requested to set up a raft program (1) in order to determine the extent of

: fallout on rafts placed up to 150 miles from thé shot site. Although the

results of the raft program were not signifiocant, the aircraft observers re=

T ported that marked changes of activity could be read on their instrument
. when: flying over open water. While no valid sea water activity measuremsnts
""were made on D4l of YANKER, it was evident that the readings could not be

aecounted for by the presence of adjacent clouds of radioactive dust, ac-

ti'trlty deposited on the rafts, or contamination of the pleams in flying through
.- aective dust clouds, On D43 of YANKEE (2) a set of headings, Figure 1, were

flown in en-attempt to determine the origin of the readings and to evaluate

;. “any ‘information that might be forthooming. On the first heading, which was
e eel at. 25 miles from ground zero from YANKER, it became evident that the sea
water itself was radioeotive due to shot debris distributed in’ it, that the
. - area of activity waa sharply defined =~ even three days after the burst =
-, .and that the: readings at altitudes ranging from 200 to 400 feet were signifi-
" ‘oante With this encouraging information, a major effort was made to cover

the NECTAR shot as fully as possible with the equipment on hand, The authors

. believe the information contained in this document is useful but it must be
- .realized that this data covers two events only; that the preparation was not
‘a8 thorough as one might wish; and that the data and ¢onclusions may have to

be re-svalwated if an opportunity is presented to more fully study the problem
on one or more future tests.

" AERIAL FLIGHTS

X1l eerial flights on these operations were performed in P2V planes with the
radiation detector located directly on the interior surface of the skin of

. the plame to secure minimal absorption of the gamma radiation. The planes

were flown in level flight at various altitudes. All data has been corrected

" back to the sea surface and to 48 hours from each shot time, Figure 2 is the

relationship between altitude and attenuation of the reading on the sea

(:213 See Appendix, Section VII

A delayed message dated May 1, 1954 was recelved on Yankee $2 days.
Dr. T. R, Folsom, Soripps Institute of Oceanography, Comsultant to
the 205 a program of CTG 7,3, requested that HASL scan the probable
zone of fallout with its airborne radiation detectors to give him a
general guide in his program of sea water sample collection,

e
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surface to the reading in an airplane with no added filtration beyond the
skin of the plane. This data represents a summarization of information
secured on previous HASL operations and ‘is considered to be reliable (3)e
The corrections depend on altitude and are only as reliable as the baro=
metric type of altimeter would permit, This type of instrument does not )
allow for complete.confidence but was the most reliable apparatus available,

A&, Yankee )
On D43 of YANKEE, three head:.ngs were flown with two P2V planes as
shown in Figwre 1. The correction back to H448 hours (4) has been
utilized in evaluating the traces of Figure 3, These traces are
copies from recorded date taken on Esterline-Angus recorders which
operated in conjunction with the radiation detection instruments.
Figure 4, the Summation of-Wind Vectors (5), is a plot of the
probable p031t10n of a particle. starting from ground zero from a
specific height, at various times after the shot, Comparison of"
this data with Figure 1 indicates that the fallout pattern is re-
lated to the wind trajectories,

Bo Nectar

At B412 houwre a single plane was utilized to fly the pattern shown

, in Figure S5, On D4l the pattern of Figure 6 was flown by two planes;
the.data taken on.one of the planes was useless because of instrument
failure, Here again the summation of wind vectors, Figure 7 - for
the NECTAR. shot period compares favorably with the information of
quure 6o The zone of flight selected for the H412 hour run, Figure
5, was determined by a study of these trajectories prior to the )
f11ght.' The planes used in the NECTAR flights were in C., W, Radio
communication with headquarters, and although it was diffioult to
transmit a large amount of information, nevertheless sufficient.
data was received to map the direction of the fallout path and
amount of activity, while the flights were still in progress., With
the general fallout path thus determined, the two ships that were
made available for this program were. direoted into proper position
for collection of surface sea water samples and for radiation measure=
ments from the bridge and fantail of each of the ships,

It should be noted that the activity recorded in the western zone
of Figure 6 is here attributed to fallout of particles with initial
position after the shot, at an altitude less than 20,000 feet. A
flight was made on D42 and the resultant radiation pattern, Figure
8, reveals that the main zone of activity drifted to a new position
.due .to currents and that the portion in the western lobe had

(3) See Appendix, Section I
(4) See Appendix, Section II
(5) Sée Aprendix, Section III
e
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practically disappeared. Since this debris is probably composed
b of large sized particles, it is reasomable to expect ‘that these
o " would disappear in the depths of the ocean more rapidly than the
‘ finer particulate matter vhich, would rise to the higher eleva-

- K tions at the shot and were apparently carried toward the north-
‘ east lobe, .

o L A ."- - L ~,

SEA WATER SAMPLES AND SEA WATER SURFACE ACTIVITY L‘IEASURELENTS‘

: The dri.ft measm'ed by the._ tug

TR is" reported to ‘be one-helf mile per” hour Frem ‘the’ same sowrce’.(6),. the -

depth profile data, Figure 10, reveals -that the~fallout debrls penetrates

- .?'the znea: water, in depth a 11m1ted amourrt'.'each day_"
£ iy

-and seems not to pene-

Y

ECTAR ‘shot the two sea. goi‘ 1g owe
" The voyage of "the Sloux 1berately~p1anned so that it -

.om:” rpla'ﬁe data. OQcasion-
l_ly the S‘:Loux would emter a zone of ,contamimtl “The readings. inereased
uri.ng the entries and was in agreeme‘. . .' data ava:l.lable. E

'EVALUATION OF DATA

The eenes “of surface sea water samples from the NECTRR shdt were analyzed
. <radiometr1ca11y using high geometry geiger counters. This data was com-
SR spared. to radiatlon readings taken;.: . o .

1. On the bridge of the. ship.

. 2e. Over the fantail of the sh:ps.,‘ LT
R g /

3. .-On ooccesions when the airplanes flew over thé ships and took
gimultaneous aerial radiation readings as the ship took radiation

; E : ) read1ngs on the bridge end.fantail plus surface sea water samples

5 , - (8). Upon analysis, the data (9) revealed excellent correspond-

o ‘ ence between surface activity measurements and the quantity of
activity to be found in the surface samples taken, Figure 13,
when correction of the surface activity and counting data is made

i . -8) -Date submitted by U, S, Navel Radiological laboratory. Information
taken by Scripps Institute of Oceanography on Yankee, See Append:l.x.
'» ‘;(7) ‘Séé Appendix, Section IV _ .
.. :% '(8). See.Appendix, Section IV L ceL LT o
! P (9) See.Appen’dix, Section V e e -
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back to a standard time from zero hour, The relationship of the
rate of decay of the activity in the sea water has been computed
from decay measurements taken on the sea water samples of NECTAR
made both at the #nalytical Branch of HASL and NRDL and it

can be seen that the exponent is =-1,2, Although reports indicated
the presence of a large quantity of Neptunium in the activity, be-=
cause of the short half-life of this element and the length of
time which elapsed before the decay data was taken, the contrie
bution of Neptunium to the sea water surface activity could not be
evaluated,

" With all aerial data of Figure 1 corrected back to a standard time
of H448 hours the radiation data translated. down to surface activie
ty provides the informetion required for isodose curves, Figures 14,
15 and 16,

ISODOSE CURVES

These curves, are attempts to provide an illustration of a possible set of
isodoses which might be inferred from the aerial data., There was, of cowrse,
insufficient information to provide a reliable isodose plot. Data taken
from the recorded traces reveals a rise and fall of radiation levels and
these are so distinot that there is no question of the variation of activity

deposition in the water. (10)

~ Table 1
Fallout Calculation*
Yankee
éurface .
Mean Radiation Curies/gge.om, Area, o
Region mr/hr (x10°53 (mi) Me gacuries
0-10 4.9 4.2 1223 172
10=20 14.7 12,2 4986 202
20=30 24,1 19.8 196 131
>30 30 24,7 40 33

1955 sqemi, 540 megaourie
total

% Referred to H#2 days.

(10) See Appendix, Seotion VI
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Figure 14
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Figure 15
" NECTAR  ISODOSE
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Table .2 represents the computation of activity at times other than Hi2 days.

. Ta‘gle 2
Kkt H?l days 1240 megacuries total fallout
' 2 540
7 | 121
oo L . o 100 . 5

Table 3 which for conveniencé has been divided into the northeast and western
areas containsg the computation of activity which fell into each of these zones.

Table 3

Fallout Calculations#

Nectar
M_éan Surface
Radiation Curies/sq.cm Itresau2

Region (mr/nr) (x107%) (mi) Megacuriss
Northeast Ares. )

0-1- 0,5 0.6 2130 42,5

1-2 105 104 936 43:5

2=3 2.5 2.2 414 30.8

3‘-4 i 3.5 3.0 83 804

4-5. T 4,5 3.8 14 . 1.9

2?5 5 4,2 3 0,4

3580 sq.mi. 127,5 megacurie
: total

Wost. Area

0'2 100 1.0 524 17s5

2md: 3,5 3.0 184 18,6

., 4-6 5.3 405 87 1300
7?6 6.5 5.5 35 4,2

830 sq.mi. 53.3 megacurie
total

-y

* Referred to Hi2 days,
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" Table 4 are the activities for other than H42 deys. The total sea water

activity measurements of each of the tests are a measure of the relative
ylelds of the dences.

- Table. 4
.lIorthee;st ’ - e West
st 2 &tH-&ldays 203 meéectn'iee total . . 122 0 megaowries total
Cilefr st L0 2 0 127,807 . 53, 3 . .
L AL W © 11,8

" '::'. 1.00,& ’ 1.2 . . ‘ . . 0.5

e Egui?ﬁﬁm-'

The appe.ra.tus used for determ:l.mng the radiation -level consisted of & high
preclslon detector ratemdter assembly, Figure 17, with a wide dynamic range,
:The deteotor.was .a sodium iodide crystal 1-1/8" diameter x 1-1/2" high

‘: o coupled to a 12—stage DuMont .photomultiplier. .The measuring circuit con=-

“sisted-of. amphﬁers and an anti-coincidence circuit which elm:.nated the
- effedt. of -cosmic background. The anti-coincidence circuit was unnecessary
consldering the high activity levels which were measured. The ratemeter
~is: capable of a range up to one million counts per second which precluded
major resolution losses, The circuit, Figure 18 was powered from the 28
.:volt supply-of the airplane., The _output of the circuit was connected into

: g Estérline-Angus recorder operated at a chart speed of 12" per hour.

'fi EIlfTﬁtPﬁETATIO}I OF YANKEE SEA WATER ACTIVITY DATA

In the data taken by ship (1), after the YANKEE shot, it was found that
" the~ aetivity tended to diffuse downward in the vmter to the thermocline,

. approximately 400' below the sea water surface. Practically ro lateral
. diffision. took place, From Figure 10,(2) it is evident that there is
oorrelatlon between the surface measurement of activity and the total amount
“of aetlvlty'deposited in the water, seemingly for eny time from- H-hour, the
mesasurement of the surface activity either by aerial means or from the ship
provided a means of. evaluatmg the amount of activity in depth in- .the sea

water. -

v The water above the thermochne , due to wave and wind action is in a constant
state of mixing and tends to distribute the activity in a fairly homogeneous

- manner.. However, it would be expected that the peculiar type of -turbulence
‘exhibited there would be some zones with higher activity than adjacent zones
mainly because the mixing is not complete and perfect with the present lack
-of precise data, it may be necessary to assume wniformity in order to

evalua'be a surface measurement, at any time after H-hour, Since this reasonable

(1) Seripps Institute of Oceanography by permission, U.S. NRDL supplied this
‘data.,

(2) See Appendix, Section IV

-?2;
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it is p0551ble by means of aorial measurements, to secure a figure for the
amownt of activity which would fall either on land or on the surface of a
vessel and thereby ascertain the effective radiation level to persons who
might be exposed to the radiation resulting from this activity. For ex-
ample, one can assume that the maximum of trace B, Figure 3, was the zone

- of maximum fallout. Ninety-seven percent of the radiat:.on reading on the

. surfaoce. is cohtributed by the first foot:of -water and an approxzmatlon indi-

“oates that multiplication of this radiation reading by four is the activity
in each foot .of water if there was no absorber. Since the activity had
 penetrated-to a 400" depth almost umformily, the surface reading can be
multiplied by 1600 to give the value of radiation flux if all the activity
were -¢concentrated in a layer on land, - Exbrapolat:.on back to H$l2 hours re-
" quire multlplication by a .factor of five.so that the radiation flux at H$l2
hours, if all the activity had been depos:Lted on land was in the order of
240 roentgens per hour, . :

: ,‘ 5 i' cowcx.us:ons

The technique seems “to be qulte feasihle 1n light of the excellent ocorrespond=
-ende of all datd although more information is. requn.red in. order to firmly fix
the .conditions. of- the phenomem., Since - this. teohni.que will meterially aid
the e'valmtion of fallout-for- Civil Defense and ‘Binceé -it. will be of major
"importanoe to- direot naval faollities away friom’ the. .zone -of - aetivity from
a weéapon,° it would seem to-be; of: speoial importance for further study. This
:;;._'teolmique, since the. information is- available. promptly, permits the disposition
‘ of veasels 80" that they. either: may penetrate or.-remain out of the contamimated
“area; will permit .deploying of ships-for washdown to-clean areas, and will
“algo ‘permit determimtion of ‘the ‘direction of the’ fallout debris trajectories
D far early mrning where dangerous aotinty may fall on land or on vessels
at 86, - .

RECOMIENDATIONS

-For any future survey, based on the findings of this re ort, one could
reasonably plan to secure the data needed., Since a 360° scan is desirable,
four airplanes, in the air would be needed during the two or three days
following shot time, to secure the :minimum general coverage, rapidly and
- .efficiently. Exper:.enoe during the Castle opérdtion indicates that it is
not possible to conveniently communicate from plane to plans, nor is it
feasible to reconstruct the pattern of fallout in the planes during flight.
-‘This can best be done through a central plotting group that receives the

- data at 15 minute intervals from each plané, assembles the information by
plotting the corrected activity data as it comes in and then relaying in-
formation to the planes, in many cases to redirect the plane to a new area
of 1nterest.

g The information in the plane is ocomplex in character and since it must be

interpreted it is suggested that the actual graphical data on the Esterline

 Angus oharts in each of the planes be transmitted by.tolemeter (a minimum

of §0 to’ 150 miles), C.W, transmission is indlcated. A telemetering system

N ————
e

=25




is in development here which will fulfill these needs and should operate

" within the. capabilities of a military C.W. transmitter., The data transmitsed
should also include bearing, heading, altitude, ground speed and time be-
tween transmssmns. .

Since’ altitude attenuation is large it is essential to provide means of
. correcting ‘the data for altitudé variations during flight of the planes,

A compensating -unit is also in development and will be designed for attach-
ment to a moderi radio altimeter of the’ type now installed in new Military
planes. The equipment desoribed above is small and light weight and will
_‘not present problems of instal]ationp Sifice the planes must operate with
& minimsl residual background,'to ‘be read in the survey meter, it will be

“;necessary to deoontaminate the planes on the ground, to provide shelter for
.., the planes +to avoid acoidental -contamination by fallout debris, and to pro-

vide shielding on the radiation sensnive part of the detection equipment
so that 2, mmimal effect of contamination will result.

It*vnll 'be necessary to have -8 number o,t‘ eurface vessels available to
nieasure and record surface aot1v1ty ,-penetration of :activity in depth, with
5 -:tinfa, and to secure aamples of conteaminated water for measurement at a
'Badiochemica.l Leboratory which should be located near test site head=-
quarters.’ “This. will allow- evaluation of short-lived activity of emitters
sueh a8 Heptumum and with gama Tay: epectrun analysis will result in in=
formation 'n_t.hehnature of the:fission product mixture which will further
permit evaluat on.- of . the aerial data in terms of :the sea water activity.

P ’ ‘-26-
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INTRODUCTION TO APPENDIX

These Appendices are the raw data of this report. '.I'he
gonditions under which this data was taken, the inability to
plan for the experiment as ‘full‘y as one would like, and other
i;actors made it desirable to present the data so that if any

future rework was required, the basic information would not be

*1051‘: .
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APPENDIX

Section 1

Altitude Absorption Correction

N

Table I is the data which is the basis for the altitude attenwtion

correction curve, Figure I for fission product gamme radiation.

TABLE I
" ¥r/br
, : M;/hr . Time ;  (Net)
No. Flight Lat(N)  Long(E) (Net) (2)  Héhrs. ft @448 ALt
& Y-B = 12-00 166-13 6.7 080234 80  1.87 12.6 200
b  N-B-1 12=04 162-16.8 0.9 141947 25 0,46 0.4 400
¢ NeBe2  12-41,2 162-15 1.0 142010 26  0.48 0.48 300
4 N-B=3  12-35 °  162-16.3. 0.9 142108 27 0,51  0.45 400
e N-B-8  12=02,3 162<19 0.68 150012 30 0,57 0.39 400
a . Malo 12-00 166-13 40 060527 35 0,69 27.7
b e 12-04 = 162-16.8 2,55 150130 31 0,60 1,5
o » 12-41,2 162=15 1.8 150750 373 0,76 1.4
d " 12=35 162=16,3 2,3 150700 37 0,74 1.7
e " 12-02,3 162=19 1.8 150750 372 0.75 1.4
.No. ’ Alt. f&
a 200 2.2
b 400 3.8
e 300 2.9
a 400 3.8
e 400 306
iR

w28
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TABIE I _ (Continued)

. Helicopter ,Over Island

loni.. © . . Albibude ., Mr/hr

B s 60
100 ’ ’ © s 42
- 200 - - o 25.
400 . . < : .7, 14,
8000 T et g

. -'” ?:m..

P L - C.

A, - - _fa
AT  RUE SR o8
100 . L4l

<7 160 1.67
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a ' 500 . 5.63
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APPENDIX

Section II

Rate of Decay of Sea Water Activity - Castle Series

Yankee = Nectar:

Individual sea water-samples were counted at specific time intervals
and the rate of decay was determined as shown in Tables II and III, It
was. assumed that .the decay scheme followed a power law in a general form:

| A=At
In order to relate various counting data on & common nomogreph:
for ‘one time A = Agk A |
for a second time A, @ Aotz')'
thus  A] ANt
R
& and log (A]_/Az) = Alog (tz/tl)

A nomograph was conétrmted from this relationship, Figure I and the
results indicate that on the average the decay of beta activity follows:
A= Aot-l.z

Figures II and III and Table IV are based on this average law and give

factors far converting from é.ny time to H$2 days.

. MBIE I
DECAY OF WATER SAMPLES
) NECTAR*

Z Date Time H+4 Days Y-9 Sample Surface(0200-9 May)
130600 13 May 1200 11 Fe1,0 %=100 Fzl.0 %=100
150840 15 May 1440 13 1.1 91 1.2 83
180310 18 May 0910 .- 16 1.9 5 2.5
200330 20 May 0930 18 2.4 4) 3.4 295
240330 24 May 0930 22 4,3 23 8.3
250430 .. 25 May 1030 23 5.3 19 6.7 15

F to Correct to 13 May 1200

Sample Y-9 I = I t"2-45
" Surface I =1 t"z 59

# Data obtained from NRDL =3l
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TABLE III -
COUNTING RESULTS OF SEA WATER ACTIVITY

34

WECTAR
T Partioulate . So lublé
‘Sample Ship Beta t Beta t

. No, and No. (d/m/1)  Bo/Bx (days) tx/to (d/m/1) Bo/Bx (days) tx/to
P-1 Ml = - 150,000 1,00 21 1,00
48,000 3,13 44 2,10

p-2Y ¥-21 200,000 1.00 13 1,00 230,000 1,00 21 1,00
Co 2,200 9,10 51 - 3,93 44,000 5.22 44 2,10
P-65 ¥-39 - 16,000 1.00 14. 1.00 5,500 1,00 21 1,00
S 2,860 5,60 51  3.64 2,200 2,41 51 2,43
. P=63 - M~45 5,900 1,00 14 1,00 9,100 1,00 21 1,00
TR 760 5,13 51 3,64 6,000 1,52 44 2,10
" . . " 4,800 1,90 51 2,40

. 3,060 2,97 72 3,43

ge27 . 7,500 1,00 15 . 1,00 18,000 1.00 20 1,00

e 2,200 3,41 © 51 3,93 8,100 2,22 45 2,25

v se29c . 7,600 1,00 18 1,607 84,000 1,00 20 1,00

. 2,170 3,50 51  3.93 5,800 1.45 44 2,20

- | 4,800 1,75 51 2,56
. Pe3l - Se31 2,800 1,00 13 1.00 3,000 1,00 20 1,00
S . 810 3.46 51 3,93 900 3,3¢ 72 3,60
P=36. S35 1,500 1,00. 13 . 1.00 3,000 1,00 20 - 1,00
= 405 3,70 51 3,93 950 3.16 72 3,60

P-43 s-43. 2,900 1,00 13 1,00 1,900 1,00 20 1,00

' 560 5,18 51 3,93 652 2.81. 72 3,60
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BLE IV

EXPONENT FCR DECAY OF SEA WATER SAMPLES

UNDERWEATH NECTAR

Partioulate

20,59

(=)
1.6
1.31
1.26
0.89
0.91
0.91
0,95

1.2

Average ] T 8 1021

A = Ao_-b"‘loz

=35

Soluhle

(™™ )

1.55
0.92
0,98
1.32
0.98
2.82
1.27
0.89

0.82



Seetion II1

IR Wind Tra jeoto:y Data - Castle Series

May 14, 1954
0558 Loocal

Kﬁots

19
21
20
17
19
14
15
© 14
12
10
11
14
17.
18 -
12
12
08
06
17
09.
29
© 230 . B2
.. v les0 35
ST i, 240 38

56
. 50 250. 44

&
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APPENDIX

Section IV

Depth Penetration Date - Castle Series

The area under each ourve is direotly releted to the total aotivity
in the: water per unit area,
Table VI is a summary of the ratio of surface aotivity in counts per
minute per square centimeter amd the activity in the water in counts per
minute per liter ‘_times‘los. Table VII is the data corrected to H$48.hours.

The correlation of the depth profiles of Figure IV are shown on Figure 10,
the data is shown in Table VIII,
- IABLE VI

NRDL - COUNTING DATA - YANKEE

PolyathylenaA Bottle Nansen Sampler

Date C=T \ T C-T Sea
Time ~ Depth Pacific ~ "Pacifio Rag.
(Mike) lat(N) Long(E) Sample Meters Coast o/m/15ml .Coast o/m/15ml mr/hr
050130 11-12 166=01.8.  1-P 0 150951 BG -
: 50 150959 ™ 151204 BG
100 " 151208 *
150 . 1212 ?
250 1158 "
500 1201 n
800 1215 . b
061436 12-10 166-06 2-p 0 140954 3600 ° 151431 9400
25 150939 5300 151426 6300
50 151003 4000 1548 8400
100 141000 400 1428 5600
175 1550 8500
061638 12-05 166=08,5  3<P "0 141120 7900 - 38
061737 12=00 155=13 4P 0 141122 7300 . a 40
061840 11-56,3 166=16,6  5=P 0 140967 3700 -
25 1322 3600 201106 2400
50 1315 3300 1047 2100
100 1318 190 0949 ° 210
175 0950 250 1034 40
500 ' 1022 BG
070130 11=51 167<04,2  6<P. 0 - 141331 280

=57



“TABLE VI (Continued)

Polz_e_tglem Bottle Nansen Sempler
Date C< =T Sea

Time ' Depth Pacifie =~ Facifio Rdg.
(M?.ke) Lat(N) Long(E) Sample Meters Coast  o/m/15ml Coast c/m/15ml mr/hr

070500 12-19,4 166=57.2° 7P o - - 1300 © 151422 1600

25 131251 1900 200946 1100

50 1503 2000 1000 980

100 1306 1600 1067 1200

‘ 175 1246 120 1011 40

071300 13=12 166-40 8-P 0 131346 50 - 30

25 140924 620 200953 120

50 1106 60 0956 140

100 0940 180 0942 140

. _ . . 175 131307 30 1106 40
071607 13-00,3 167-00.5  9<P 0 141110 250

‘071840 12-48  167-20 10-P 0 141117 240 - 150

e 25 0835 . 610 201030 320

50 1005 310 1026 400

100 0930 770 1017 180

ST 175 0935 180 1110 150

072225 12-30 167-35 N-P -0 141114 440 - 300

. ‘ 25 1325 740 151119 310

50 1350 440 1115 310

100 1100 400 1140 260

200 0938 460 1052 300

, 500 - - 1143 30
080410 12-03,5 168-00.5 12-P 0 141346 30
080806 12-32 168-08 13-P 0 150942 1200

080900 12«45 188-10.1 14-P 150948 400

! 0
081000 12-46 168-16 16=P 0 150954 1300
081100 12-43.5 168=-21 16-P 0 131510 '350
081200 12-43 168-25 - 17-P 0 131522 150
081350 12-58 168-27.5 -18-F 0 131517 940

081445 .12-59.6 168=26,6 19<P 0 131352 580 151107 450

v 25 140946 740 1112 380

50 131525 510 1146 460

100 ‘1454 640 1137 290

. : 200 - 1343 50 1123 20

t Lo . 500 - . 1127 20

090200 - 12519  166<39.6 20=P 0 131351 4700
090400 12-08. 166-10,5 21-P 0 131520 1100
090600 . 12=02.5 166=44" 22<P 0 141353 4600
0

091310 12-01 165~18 23-p 151400 760
091526 1l=52 165-=34 24-P 0 131244 4400 161417 5900
26 . 1329 4700 201049 3500
50 1402 8400 1065 4700
100 1459 890 1104 3500
200 - . 1341 170 10560 560
500 ' . 1101 §0




(x10% c/ms1)

GAMMA

ACTIVITY

PROFILES

M > N ——

DEPTH

{METERS)

. DEPTH YANKEE
A |
‘ ’
SAMPLE 24P |
L H+105 HRS. i
\7\
W.“”‘ ______ .| SAMPLE 19P
H+80 1/2 HRS. ‘
/"‘\; —— —_—— .
' ~ | SAMPLE TIP | WG4 WRS,
SAMPLE (OP H+60 HRS.
SANPLE 8P H+54 I/2 HRS.
i —
SR S e ;
7 F\ |  saNmEe 7P H+46 I/2 HRS.
N _ ‘
I
SAMPLE SP l
i H+36 HRS, |
1
i : .
; -
i
i {
] '
N\ |
o \ SAMPLE 2P |
. : ol NANSEN SAMPLER
\ P | HesHRs POLYETHYLENE BOTTLE
| : '
- |
]
{
1 e ] P
° 100 FIGUZS T\POO %00




TABLE VII

CORRECTED COUNTING DATA - YANKEE

Polyethylene Bottle-

Nansen Sampler

o/ A2
§(x1

“o/n/1

C

nyﬁégl

(x10

c/h/g)

(;10

T i .
. Sample _(Z). . Dopth  C-T

L

« 1P~

6=p

7-p.

0

042250

", 961330

- 061700
" 070100

070640

070840 .

..ff"a£J5Q,z T
- 100 ot .

" 180

25
-. 60

100
175
500

25
50
©..100

175 °

25
50

‘100" -

175

25.

- 60 -

100

. 175

., .260 - -
© 8600
800

TORA R
- .‘,‘:" 50 IR
P 175 H

e ‘N

1l

"
"

11
12

n
11

12

12

"

"

)

BG
'“f7z
n

_(%108) - c-T

Sl BG . -
SR 13

n "®
: "
"
"
n

C 08
30134 .
" 2651

0,237

4,43

€00

2,08 -

2402 18
1,85 "

0.11 "
0,14 n
"

0.16

0.97 18

1,01 *

0.81 "
0.06 "

0,03
0.35 18

0,03 LR

0,10 "

" 10,02 »

0.14

0,12
029 18
0,17 "
0.43 "
0.10 »

BG.

"
"
11
1"
"
14

88.5
59.2
79
52,6
80

BG

n
1]
"
L3
"

2,24
1,96
0,19
0,04
BG

1,00
1,03
0,91
1.12
0,04

0,11
0.13°
0.13
0,04

0.30
0.37
0.17
0.14



TABIE VII (Conmtinued)

A PolyethLlene Bottle

Nensen Sampler

T Time o/m/15m1 o/m/l o/m/15m1 o/m/%
Sample  (2)- Depth  C-T  (x103) (x106) C-T (x10%)  (x10°%)
11-P 071025 0 12 3.7 0.26 .

.25 "t 6e2 0.41 13 2,9 0.19
50 T 3.7 0.25 » 2,9 0.19
100 iy 3.4 0.23 » 2.3 0.15
200 b 3.9 0.26 " 2,8 0.19
500 A " 003 0,02
12-p 071610 0 12 003 0.02
13-P 072005 0 13 11 0,73
14-P 072100 0 13 3.8 0.25
15-p 072200 0’ 13 12 0.80
16«<P 072300 0 11 2,7 0.18
17<F 080000 0 11 1.1 0,07
18<P 080150 0 11 7ol 0.47
lg-P,‘ 080245 (0] 11 4.4 0.29 13 402 0028
26 12 6e2 0.41 " 3.6 0.24
50 11 3.9 0.26 b 4,3 0.29
100 ° 4.9 0.33 by 2,7 0.18
, 200 n 0.4 0,03 » 062 0,01
500 - b 0.2 0.01
20-p 081400 o 11 36 2,40
21-p 081600 0 1 8.4 0.56 '
22<P 081800 0 12 38 2,54
_23-P 090110 0 1 548 0,39
24-P ~ 090325 0 11 33 2420 13 38 2.54
.25 n 38 2.40 18 49 3,27
© .60 " 63,9 4,25 " 66 4,40
100 by 6,8 0,45 " 49 3,27
200 * 1.3 0,09 » 78 0.52
.
4=




2<P
5-F
“T=P
8=P
10-P
I‘l'l-P
19-P

19-P-

24-P.

Poly,
Polye
Nensen
Poly.
Poly.
Poly.
Nansen
Poly.

Poly

7 (108 o/m/om?) = 1.01 ¥ (10° e/m/1) + 0.34

TABLE VIII

2=
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APPENDIX

Section V

Correlation of Sea Water Activity to.Gamma.Dose Rate - Castle Series

Heotars .

'ra_‘bl_e IX are the readings of activity on the dbridge taken from the
USS Molola, Ta;rale X were readings taken on the USS Sioux, Table XI is
the qunﬁmry of data taken on sea water semples from both the Molola and

 the Sioux and represents both NYOO and NEDL oowting data, Table XII is

" the’cofrection of radiation reading on the ship to Hé48 hours. The

equivalent data of the. USS Sioux 1s 80 low in gamma aotivity as to be not

- ‘eignificant,

| Figure 13 is the plot of the ocorrelation of sea water aotivity to

gam doge rate.




Ay
TABIE IX

USS MOLOIA
POSITION LOG = NECTAR

Bottle No,

1-2
3-4
5-6
7-8
9=10

11-12
13
14
15-16
17-18
19-20
21-22
23«24
25-26
27-28
29-30
31-32
"33-34
35-36
37-38
39-40
41-42
43-44
45-46
47-48
49-50
51-52
53-54
55-56
5758
59=60
61-62
6364
65-66
‘6768
89=70
7172

Lat gN?

12-04

12‘03 .6
12‘08 . 1
12-=11,6
12=14,6
12-20.2
12-20,6
12‘21.2
12=24 «0
12-25,4
12<26,0
12-28,8
12-29,7
12-33.5

T 12-38.7

12-45,7
12"51.0
12'55.9
13“00.0
13-00,0
13"00.0
13-00,0
12-56,9
12=51,5
12=46,5
12-41,1

12=35,8
12=30,4
12~25,5
12 ‘=’20 .4
12"15 ) 0

"12=10,0

12”04.9

""12=00,0

11-54.6
11=48,2
11-44,1

Long.SB}

162-18

162-~13,6
162-16.2
162-18,.9
162'15 ® O
162!15.8
162-16.3
162-18.2
162-=15,9
i62,15,.8
162-15,9
162-15,2
162<15,3
162-15,0

- 162"1409

162-14,.8
162-14,2
162-13.,8
162<-14.5
162-19,0
162=23.7
162-28.2
162‘“30.0
162-29,9

162=29,.9
162=29.8

162-29,8
162-29,7
162<29,9
162-29,6
162+2943
162-29,2
162-29,2
162-29.0
162"28 09
162=28,.8
162-2847

Time
(Mike )

5/15 1333
1406
1430
1455
1520
1558
1602
1740
1808
1814
1819
1836
1840
1900
1925
1950
2015
2040
2105
2130
2156
2220
2245

. 2310
2335
2400

5/16 0025
0050
0115
0140
0205
0230
0265
0320
0345
0410
0435

e & o o o & © o g

CQOOOCOHMRMEFMNMMDMNMOOD OGO §>c>ran41d HONNMYRDNB R RN
RN OO QOO TR HNPRWNINTOTNRTIDPORDRNDDODOOOD
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Bottle No.

1
2=3
4-5
6=7
8~=9

10-11
12-13
14-15
16=17
18~19
20-21
22«23 _
24~-25
26=27
28-29
30=31
3233
34-35
"36=37
38-29
40-41
4243
4445
46--47
48

POSITION LOG ~ NECTAR

..

TABLE X

IBS SIOWX

Lot (N!
m%zﬁ
13-= 3 >
12 - 35,2
13 ] 40.2
13 - 45,6

3 = 51
13 - &6
13 < 58,5
14°° 00.0
14 - 01
139- 56
13 b 51.7
13 - 47,3
13 = 42.7
13 =38
13 = 3342
13 =729
13 hd 2402
13 = 20
13 = 15,2
13 - 11
13 = 06.3
13 hind 01.8
12 = 56,8
12 - 52

Long (E!

161%- 49,2

161
161
161
161
161
161
161
161
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162
162

= 46,3
= 47,6
- 48.8
= 49,7
= 49,7
- 49.7
bl 5008
e 54.7
- 00.0

2 0 0 % 8
"ER888
NMNOTONNOROO

®
= 17,
he 20.
- 23,
= 26,2
= 29

- 32

a 34,3
- 33 -
he 3106
b 30.

-5

. Lime

15 May,1725
1800
1830
1900
1930
2000
2030
2100
2130
2200
2230
2300
2330

- 2400

16 May,0030
0100
0130
0200
0230
0300
0330
0400
0430
0500
0530

Mr/hr (overside)

.8
o8
o6
.8
-8
o5
°5
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TABLE XII
USS MOLOLA
Corr. to
- Reading Hi48 hrs
Sample Mr/hr Time Hrs, Factor {mr/ar)
M"]- 2a6 31 Ocﬁo 1»-56
3 2,5 51% 0.61 1,52
7 1.8 325 0.63 1.13
9 2,2 33 0-64 1.4
11 4.8 333 0.65 3.12
13 4.8 3:?% 0,65 3.12
14 4.2 35 0,69 2.9
15 246 353 0.70 1.82
17 2,6 35-3/4 0.705 1.83
19 3.0 36 0.71 2.13
21 2.8 36 0,71 1.99
23 2,7 36 T 0,71 1,92
25 2,6 363 0.72 1.87
27 1.8 37 0.74 1.33
29 1.8 37% 0,75 1.35
31 1.6 38 0,76 1.21
33 1.3 38 ‘ 0,76 0,98
35 0.8 383 0.78 0,62
37 0.8 39 0,79 0.63
" 39 0,6 39% 0,80 0.48
41 0.6 40 0.81 0.49
43 0,7 40 0.81 0,57
45 0.6 403 : 0.82 0.49
47 0.6 41 0.83 0.50
49 0.8 413 0.85 0.68
51 2.6 4 0,86 2.24
63 2.5 421 0.87 2,18
55 2.0 43 0,89 1,78
57 1.6 43 0.89 1,42
59 1.0 433 0.90 0.9
61 1.0 44 0.91 0,91
63 0.8 1 0.92 0.74
65 0.7 45 0,93 0-.65
67 0.4 45 0.93 0.37
69 0.4 453 0,95 0,38
71 0.4 46 0.96 0.38
S



APPENDIX
Section VI

Isodose Plot. Data = Castle Series

‘Yanicae - Néqtar: .

In '.f.'?able XI1I are the correctioms to radiation level readings f'or H¢48
hours and the sea surface. These are used to outline the isodose curve of
Yankee, Table XIV are the computations for activity, Table XV is the data

for Neotar, Table XVI are the isodose ealculations for Neectar,

| TABLE XITI
'AERIAL DETESTOR SCAIE CALIBRATION - YANKEE ,
- . ¥r/hr
¥r/hr full scale
Mr/h.r ' Time full soale Alt CH$2 days
Trace (full scale) (2)  HiHrs. Ty @i+2 days (ft) fa on surface
PO 071000  63% 1.4 18,2 150 1,7 31,0
B 13 080234 80 1.9 24.7 200 2,0 49.4
c 20 080315 81 1.9 3.8 70  1.27 48,7
TABIE XIV
ISODOSE CALCULATIONS - YANKEE
Volume Area
‘ AAotivity /SActnitg Area
Region Mean Valus 1) (d/lq/ ) Curies/em® Are (cmﬂ Curies
gmg/hr) (mr/hr) _x 0% _ - x10% 7. x10” (mi)* x10 x108
0t0 10 4.9 8.8 L 963 4.2 ‘1225 41,0 172
10 to 200 14,7 26,2 26,8 . 12.2 496 16,6 202
20 to 30. 24.1 42.8 43.6 . 19.8 196 6.6 131
Over 30 30 63,5 . 5444 247 40 13 33

1955 540

Note 1; Data re ferred to H$2 days -
2 A& 2 a/r m/l) 1,78 R(mr/hr)
3: A (x10% ¢/m/om?) =1.01.48 (x106 dém/l) + 0,34
. 43 Curies/om® -,A_(d/m/om )/2.2'x 101
55 COm? = mi® 3,35.x 1010



Sy
TABLE XV

AERIAL IETECTOR SCALE CALIBRATION - RECTAR

Mr/hr
Mr/hr (ull scals
- e /hr Time (full scale) @surface
Flight Trace (full scale) (2Z) |Hthrs Tt @ H}48 hrs Alt. fa @448 hr
Baker 1 9.0 141950 25% 0,47 4.2 400 4.0 16,8
’ 2 9,0 149958 253  0.47 4.2 400 4.0 16,8
3 9,0 142104 2 0.47 4,2 300 2.8 11,8
4 - 9.0 142114 27 0,50 4.5 200 2,0 9.0
. 5 9.0 142133 27 0,50 4.5 400 4,0 18,0
6 9.0 142147 27 0.51 4.6 400 4.0 18,4
7 9.0 142352 293 0.56 5,0 400 4,0 20,0
8 9,0 150011 30 . 0,57 5.1 400 4,0 20,4
9 9,0 150043 30-% 0.58 5.2 400 4,0 20,8
10 9.0 150256 325 0.63 5.7 400 4.0  22.8
11 9,0 150312 33  0.64 5.8 400 4.0  23.2
Dog 1 9,0 154927 49 1,03 9,3 400 4.0 37,2
3 9,0 152024 50  1.07 9.6 400 4,0 38,4
4 9.0 162035 50 1,07 9,6 400 4.0 38.4
5 9.0 152057 sgi 1.08 9.7 400 4.0  38.8
6 9.0 152105 5 1.08 9.7 400 4,0  38.8
7 9.0 152219 52 1.1l 10..0 400 4,0 40,0
8 9,0 1652238 52 1,11 10,0 400 4.0 40,0
9 9.0 152328 53 1.14 10.2 400 4.0 40,8
10, 9,0 152355 53% 1.15 10,3 400 4,0 41,1
11 9.0 160023 54 1,17 10.5 400 4,0 42,0
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TABLE XVI

ISODOSE. CALCULATIONS - NECTAR

Volume Area
ABictivity " AAct iv1t¥

llean '\Talne (d/m/l) ' (c/m/cm ) Curles/cmz

Area

Area
(om!

(mz) x101

Curies
x106

* Re g:lon B (mr&r) . .x105 . x10% - xlO
Horth;ast : _ ' ‘ -
01 - ..’6,3 T 0495 1.5 0.6
1-2 15 e 2,18 31 1.4
23 - 2,56 4,51 4,9 - 2.2
3¢ 5.5 :é":zs L BeT . - B0
4<5 4;'5 e e B 3.8

Over 5 L & - 8.9 T 9.3 4,2

Wost - A . ‘
‘ ‘6:.?1 o 1;'0._ B .“LML- 2.20 -+ 1.0
Ry 5.5 : 6.26 6.69 3,0
' 4-6 IR 15 RN .' _. 9.49 ."_L:'_-'Qa.sz_._ 3 .' 4.5'_.«'

Over 6 6.5 11,64 12,12 5.5 4

52 -

830

2130
936
414

83

14

3

. 3580

524
- 18g
...‘87.'.' .

71

31

14
2,8
005

0.1

’}7’.5‘ )

6.2

‘. le2

2,9

42.5
43,5
50,8
8.4
1.9

0.4

127,56

17.5,
18,6

o 13)6

. 402

53,3
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APPENDIX

Section VII
Raft Program
. ‘vm'aonmnon

".5, 1954 ‘the Instrumsnts Branch was requested to develop & raft pro-

t6 évaluate’ fallout ‘debris activity levels in the seas adjacent to the
'shot site,, to a radius of approximately 150 miles from ground zero. Although

__.infofmation from the Bravo Shot (1) indicatéd that the particulate matter

. “wouldifall din a relatlvely narrow band, this program was improvised as a

: * means- ko fnrther delineate 'debris fallout paths and, as well. to determine
"whether a raft array could provide activity level data,

me sea water aotlvity determlnatlon was found to be feasible during the

. .-flights on D#3. This raft data is included here to record the initial por-
.;;.:tion of ‘the effort vwhich lead to the findings.

i "f_'...fsqumrz .

Rafts

"Two types of rafts were utilized:

i .»fﬁ;:' Styrafoams These were made of styrafoam 3! wide x 43' long x 4"
3 -‘ﬁ-ﬁ ck.. See Flgure V.

-'leod- Thé plywood rafts were fabricated by placing a sheet of
oo Tplywood 4% x 6( x 5/16" thick on each side of two inner tubes placed
.“end to end. The assembly‘was roped together using 500 pound break

‘best-menilla twine, See Figure VI

VTS Rad.iosonde

Tho radioaondes were simple one tube oseillators using ‘114 tubes powered
by I volt filement batteries and 90 volt plate and screen supply bat-
terzea., The ocirouit was a colpitts oscillator using a standard broad=-
. oagt band. -super heterodyne oscillator coil, The cirsuit was set

up to be self modulating so that a modulated 1000 cycle note could
be heard in the receivers, The output was to be coupled to a 50° an-

- “‘temnma ‘which was to be suspended from a 4! diameter helium filled.'Gibson

' . 6irl" balloon, As & result of initial launching tests from a C=97 air=-
plane it was evident that these belloons could not withstand the shock
of: launchingo

. The next attempt consisted of a bemboo mast approximately 12t long which
L ma afﬁxed to the radiosonde housing, a one gallon band can provided

‘ (1) ﬂiﬁﬁe,.ﬂomﬂnieation, Ma jor Lusgien, U, S, Air Force.
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with & hermetical seal.for passage of the anterma lead connection,
Two 2 pound weights were attached to a 2' portion of the bamboo pole
whiéh protruded bensath the radiosonde can, The buoyancy of the can
end the buoya:icy of the bamboo pole butt which projected into the
weter meintained the rediosonde can top 2" above the water and the
-we:.ghts on the end of the bamboo pole kept the pole reasonably erect,
"The antemna was strapped to the pole and each joint of the pole was
taped since the poles could otherwise fail in tension at the Joints,
-~on launching, .

The radiosonde~antenna unit could be launched with the plywood rafts

* but the shock of launching invariably destroyed the styrafoam rafts,
A shock cord made of 1/2" diameter Bungee was fastened in a loop of the
cable connecting .the raft and the radiosonde together. The loop was
about 4' in length so that the shock cord which was 12" long stretched
during launching to take up the major portion of the energy produced by
launching rafts when the plane was traveling at 180 knots,

The sea anchor described below, was originally specified in order to

eliminate the drift ome would expect from the freeboard of the rafts

and the pull of the balloons each of which presented a great area to

the prevailing windse With the elimination of the radiosonde ballocn
the sea anchor was considered to be ummecessary.

III, Sea Anchor
The sea anchor consisted of a steel plate 18" square x 1/4™ thick, with
4 grommeted holes to which were attached 4 ropes, BEach rope was affixed
to the corner of the raft,

RAFT LAUNCHING

The rafts were to be launched from a C-97 airplane t.hrough a chute which
protruded through the rear loading doors, Figure VII.

After discussions with the responsible offlcer of the plane- squadron desig-
nated to service this operation, it was evident that rectangular raft grid
or any other individual unit coni‘lgqration would not be satisfactory. It
was. decided that 300 rafts should be laid in a 90° sector starting at 30
.miles from ground zero, the heading was to be determined at H#6 hours based
on the predicted high altitude particle trajectory. The rafts were to be
laid in olusters of ‘10 units in lines of 5 oclusters per heading, Two planes
were. used for the operation; the first starting at 30 miles from groumd
zoro, the seoénd at'.60 miles, each proceeding on alternate paths at 25 mile
1nterva1l “in order to get out of the danger zone before shot time.

’ The'raft 1aying operati on star‘be‘d approx:.mately five hours before shot time;
the flights ware taken at levels of 1000' to 1500' in acocordance with opera=
ting instructions,
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STRFACE IREATMENT AND IDKHTIFIGATIOH

About 50% of the styrafoam and 10% of the plywood rafts.were to be im~
pregnated with a low viscosity silicome 0il which had been previously
colored with "“flaming red" dye., Each raft wes numbered with painted

" figures 18“ ‘high in order. to pemit identirioation i'rom the air,

RADIATION: DBTECTION EQUIPMENT

In the ong:mal ‘l;houghts on radiation- detector noeds, in part:.oular, based
on the evidence that at 100 miles from- ground goro a- gummd peper sample on
board a ship:yielded anproxmtely } imilidourie psr; 8qe :fts of activity, the
rediation detection system was designed to’«rea.d o ohange of rediation flux
10% above“a normal background of- .0l wr/k This necessitated the use of a
very large detegtor, - It was expeoted 6" photomultiplier tube, DuMont
type K-1258 in oon:junct:.on 'with a - largeiliq ~phoaphor 16%-diameter x 8"
thick would suffice to give good statistisal inférmation... This deteotor.had
& counting rate change of about ‘5000 courts - por second with & change of

.,01 mr/hr, Since 11: wes'” expeoted th:a.t¢ he act t_yzlevel' vmuld rise by a

one million counts per second,;;

,,peral oiroui'hry was in
the process of design for a.er:.f

pine-ore location
; i,fioant portion
s e ¥ ‘designed to blank
out - informaticn pulses: above ¢ pﬁt,'f érgy lével; which for con-
veniance was§ set at 1.3 mev to allow ‘the obalt 60 ‘spuroe for setup.

The ratemeter system and. high voltage supply: wer -aléo udapta'ble to the use
of smaller phosphors.including 3" diameter x* 2% tH4 ok a6diwn ‘1odide and
1-1/8" -diameter x 1-1/2" thick sodium  phosphors’ By réducing. the phosphor
size the system could be made useful by - reading up: to0.20 mr/hr,

In addit:.on ‘to the pulse type .of. system a h:lghly semitive aerial survey
detector, the Scintair ~ was.taken since no:.full knowledgo of activity
levels was- available over open sea. .The Scintair has 3™ photomultiplier
to which-a 3" diemeter x 2" high sodium.iodide phosphor.was coupled. This
system 'feeds. into an electromster tube cirouit, see Figure VIII, The scale
is lmea.r and reads to approx:mately ‘two ‘times “the baokground of «01 mr/hr,

In addition;. Scintameters (27) were 1ncluded, Pigure]:x, These are supplied
with a wide range logarithmic scale and: oan’ read from baokground lavels of
2005 mr/hr to 100 mr

SEARCH

Two P2V's were equipped with so.intillatioh’oounter radiation detectoi's which
fed linear scale pulse type ratemeters. These umits ‘actuated Esterline-Angus
Recorders which presented the data in graphical rorm.

-~.:~.,, "

(2) "Logarithmic D-C Ratemeters for Soin'u. llation counters Nucleopics
- . -February 1954, Vol, 12, Pgs., 36-39. M
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Bacause of stormy weather on YANKEE D¢l and the fact that observers had not
previously viewed a raft from 200!, no rafts were located during the first
hour flight in either plane over the zone of interest. Later im flight,
one plane located approximately seven rafts, the second one located one,

From the rafts located, however, the drift could be determined and radia-
tion measurements taken, Throughout the flights it was noted that the
apparent background was varying markedly and would rise and fall depending
upon the position of the plane,

On D43 a second search was instituted and resulted in relocation of ome of
the rafts that had been found on D4l; and the spotting of approximately

20 more rafts in the first two lines which contained approximately 100 rafts.,
Only one of the rafts could be identified by number; no radiation readings
wore possible because activity was washed off by wave action. The re-
identified raft was .one which had been painted with a material containing

a solvent which dissolved the styrafoam. Most of the other 300 rafts were
painted with an o0il base enamel which seemed to have washed off.

No benefit was derived from the red coloration of the silicone, the un-
coated rafts both styrafoam, and plywood were at least as visible as the
red dyed onss.

Of two wvalid radiation readings taken, ome indicated approximately 1 milli-
curie per sq. ft., the second 15 megaocuries per sq, ft. It wms evident
that the second reading was taken in a zome that contained water in which
soms activity had been dissolved. The reading was not of raft activity dbut
the entire ocean swurface seen by the detector.

CONCLUS IONS

Although this program did not meet with success as a raft measuring activity,
it is the authort's opinion that any other program might be equally wnsuo-
cessful although with a large expenditure it would be possible to provide
rafts with powerful radiosondes, to use rafts with large surface areas and
to launch these units from a sufficiently large nunber of airplanese

The inhibiting factors would probably rise from:

_ le The size of the rafts would make solid comstruction almost
impossible,

2, If a radiosonde with antenna erection mechanized plus other
accessory equipment had to be launched large working crews are
required or a pre-packed design is absolutely necessary.

3o The presence of some dissolved or suspended activity in the sem
water surrounding the rafts would provide an infinite plane radia-
tion source - with the raft, a small point sowrce, within it. It

might be practically impossible to read the raft activity with any

precision,
o

2§




4.

5.

Ay

Major improvements would have to be made on homing equipment in
the military planes since these units are not designed for the
relatively weak signals that a battery operated radiosonde could
produce, These direction finders generally home on powerful
shorebased. commercial transmitters,

The ever present possibility that a complete array of rafts might

"be lost if the test was called off several hours before projected

shot time since these rafts would have to be launched 4 or 6 hours
prior to shot time to avoid drift out of the fallout pattern,
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