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Surmary

1 desoribes the collection of samples of the airborne
radioactive dust at 400 miles ang 1,100 miles from Totem 1 ang at
400 miles fronm Totem 2, fxamination of the records from gamma-
de tecting equipment installed in the sampling aircraft enabled
eéstimates tc e made of the cloud shape ang size ang specific
activity at the sampling height,

Part I, 2 describes the decay and absorption analysis of the

400 mile samples referred to above together with a Canberra Flight
sample from Totem 1, The activity of each sample has been separated
into Np239 ang fission product oomponents,  Curves aye shown of ths

decay of the fission Products, of the decay of the total activity
&nd of the changs cf the ratin of the component activities with tine,
tetween E+30 ang H+3C0 hours,
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. Introducticn
quired af ter it
Samples of the airborné rmupac(i\vﬂ J\“:t\"\"f‘rf\a\x\;‘;:énl .il,‘wsl from
had travelled aprrcxinmtoly 400, 1,2% e sould Be carried out by:
the Totem explosiona in orxrder that anslyses =
1, Team R.C.3 at Salisbuxry
2. Team ReS.1 at FWoomer® AERE
3o Health Fhysics Division, AL
2. Instruments and Eguigmﬁnt
2.1 Airoraft
At 400 miles
Six Lincoln airoraft were pased at JoomeY &
hrond near Sydney.

re pased at Ric
North

At 1,200 miles
aircraft we

Six Lincoln
t Whenu&pai in

aged &
h Island.

£ were b
aft in Sout

At 3,000 miles
Three Bristol Freighter ai;oraf :
New Zealand, and three austang aircr

mounted in the usual
r was fitted

Island,
2l Collecting Eguipment
ARRE pattern filter carriers were

h of the airoraf te Each carrie
1ied by CDEE and in flight air

nded particles on its

Four standard
under the wings of oac
G (speoial) 1k, IV supP
filter leaving any suspe

with a Filter tyre
passed radially through the
inside surface.
2.3 Cloud De tec ting Eguinment
Cloud detecting equipment was fitted in gach of the Lincoln aircraft,
Basically it consisted of & lionitor Radiation type 1021 suitably nodified
d powered from the 2k volt aircraft supply via a rotary
d was a Type G.IB enclosed in a bakelite

way

for aircraft use an
converter.  The Geiger tube use
+ube of one eighth inch wall thickness.
In addition the instruments in the ~roomera aircraft had provision
ernative input from a Geiger tube tYyPe cv 2140
. the normal Probe Unit type 1021,
ma radiation
f the

for switching in an alt
I('fé thin wall immersion type) mounted in
e sensitivities of these tubes to extended sour
b ces of gal
g‘;;' ;feggy about 1.4 iev are in the ratio of 20 to 1 and %che use O
L0 allowed a greater activity range coverage at the closer distance

lo detscting equipment was fitted in the New Zealand aircraft



4  Prcoedure (Totem 1)

&1 At 400 Jiles

4About 2k hours before the event 4 background sortie was carried out
on advice from Team i.,S.d. This showed that a negligitle amount of radio-
activity would be collected in the absence nf the cloud from the explosion.

On D-1 day Team ii.S.1 supplied a prediction of the cloud position
and size about six hours after the explosion which assisted in planning
the interception, Immediately after the explosion information was

able position of the cloud, its size and direction
intervals of time after H hour. Five aircruft

were despatched to patrol parallel lines 10 miles apart at about 400 miles
from ™ and at right angles to the expected line of advance of the cloud.

The plan was for e
had intercepted the cloud,
The controller was

cloud, two in each of two p i

! in the knowledge of interceptions mede by other
aircraft or to move the whole search pattern in position or height if
further information from Team 1i.S.{. required it.
perating hejght was changed from 13,000 to 1%4,00C

hange in plan was required as all five aircraf:
The mean time of interception was H + 11

In the event the o
feet but otherwise no ¢
made suitable interceptions.
hours,

The filters from the first aircraft were measured on arrival at
“‘oomera and were found to be well in éxcess of the minimum requirerments
of Team R.C.3, Because of their high activity these filters were then
left, together with those from the other aircraft, until H + 24 hours,
when the normal work could be carried out,

Ten filters were despatched to Team R.C.3.. at Salisbury and the
other ten were sent to Salisbury for immediate return to AERE by air
under diplomatic immunity, A portion of one of the latter was retainsd
for analysis at Toomera (see Part No, 2 of this reperi).

22 Rt 1200 Viles

Similar information to that described above was supplied tc the
carried out a background

Richmond controller. One Lincoln aircraft
sortie on D day and again obtained negligible activity,
Another was despatched to endeavour to make an interception in the
region of 8C0 miles in view of certain discrepancies betwsen the oloud

position reported by the Lincolns at 400 miles ang the USAF B.2%'s
This aircraft made a geod

operating from Richmond at 600 miles,
interception at about H + 25 hours, but unfortunately reporte: -

plsition wrongly. Its four filters were measured after landing at
Richmond and on their arrivel at “oomera and were found to be of the
same order of activity as thcse collected at 400 miles,

The remaining aircraft were despatched to Townsville, a rore
suitable base in view of the north easterly direction of the cloud
movement, The reported interception at 800 miles showed that the rost
kely region to search was the area to the south east of Ibwnsviléi
R & ¢ >

: Ed this was done with five aircraft between H + Ll hours and K
the distance from T being approximately 1 »100 miles, Al
significant activity on landing, despite the fact
not been searched, due to the false position




oni i Equipment
Filter jionitoring EquipmZiis P -
re tested for beta activity using o

2,4 Filter ioniltol-:
iube type CV 2140.

After landing, the filtgrsrw
ionitor type 1021 with a Geig

Installation

: Bquipment
. Collecting AQUIPR=Z>
4,4 Colle y meintenance personnel of 4y,

ted b
The filter oarriers were moun

3.

RAAF and RNZAF,
Detecting Zguipment :
: he detecting eguipment at the Raam

der the supervision of the Teap

3.2
The Lincolns were fitted with :n
Station at Amterley, near ?rlsbane bW
Leader, using spare radar instrumen
3 instructed in th
i eration were ins a
in the op s operators who were alloty, 3
in flight. This was dope

All Lincoln crews partaking
perational bases. Test

use of the equipment, particularly the leeles
the task of observing the monitoring readings 2
at Amberley hefore the aircraft moved to their B i o
flights at altitudes up to 20,000fset were caf?; 1y to be encountered,
also to measure background activity readings likely

adar
The maintenance of the equipment was.unde’rtaken by the r
maintenance personnel of Iio, 82 (Bomber) Wing, RAAF.

3.3 Filter ionitoring Equipment
At Woomera this was set up in the hangar space allotted to the Project,

At Richmond it was set up under the supervision of Sqn.de.'.G. T. Dick
as in control of the operation of the aircraft at 1,200 miles,

who w
No infcrmation is available on the New Zealand installation,

3.4  Aircraft Bases and Communications
At Tcomera complete facilities for the Lincoln Squadron were provided
by the RAAF,  An Cperations Room Was set up in the Range Headquarters
T. Pickerd, RAAF who controlled the

under the control of Sqn.Ldr. E,
detailed planning of the flying tasks at Voomera,

A similar organisation was set up at Richmond under the control of

Sgn.Ldr, G, T, Dick, RAAF,
Communications betwee: the basés were by special di
4 RAAF
and the usual communication was available between each b:::t i cha{mels
craf't when in flight, N 8 alx-
Information on eloud Position supplied by Team M.S 1
i e e wa .
Reem at Woomera, ang immedia.tely fiozlriﬁ::lt:ed
€ to

from Znu to the Operation R
Richmond,  All information for the SNZAF was passed directly f
fom Emy,



allcocaticr.,
aircraft were of

4.3

At _3,0C0 liiles

In view of the
advised the RITZAF
were obtained.

were sent tc the Team Leader at

found that the four filters from ore
» but the remaining twenty

They were divided equally
and despatched as atove.

unfavourable direction of the cloud movement Team 1i.S.7%
to atandon operations at an early stage and nc samples

Voomere for further

5. Results (Tctem 1)
5.1 Filter Activities
Aircraft’r! Filter Ho. | Height of' Approx. Approx. Beta { Distritution \
f Bo, : Collection! Distance Activity i
| i (Feet) Nautical \
o 7 Yiles | \
47 l il 2 13,000 400 ‘ 10° dis./sec. (T}igrﬁ 2.C.3.
(‘..’3, \ ; at 1 day sSRE, *
52 (5, 76 { 14-15,000 TECE) e s sk dis./sec. | (Team R.C.3.
(57 A gl it 8t § dag (AZRE
:’ | L
53 | (we, mo 14,CC0 400 | L4x107 @is./sec. | (Team R.C.3.
feCi, G2 at 1 day (Az2=E
: ; |
54 |l S, 14,000 4CO 108 ais. /sec. (Team R.C.3.
i (T.715,-.'-,"' i at 1 da.y (:'_;_I/_L
f !
56 i Gl s 15,Co0" ¢ i O MIRE A I (0RO . T S??_T i
| , (19,520 ’ 3 b oat 1 day ERE
i i { ‘ ; b
25 25-1,25:2) 1 4h:co0 || 800 3x107 dis. /sec. | g;iag RO % ‘
25-3,25-4) | l at L days s \
i v ' e . m
Ea 21~3,21-4 Frctatly | #0810k dlgi/gec. (*iﬁi 2.0 5%
, 21-5,21-6); 10-12,000! 1Y, 8k & aays (SERZ
/ | i g
it 28 26-1,26-2)]  Protatly | 7,100 2x10° dis./sec. (:555 ReCoTt
26-3,26-l) 15,CL0 at L4 days CA=EE
i i ¥ g
% O ot B 7 S 43.600-~ 4,100 102 diz./sec. (et used
) av
, 27=4.) l! at 4 days
3 (”‘c o 'DL.CO »
37 37-1,37-2) ' 10-11,006; 1,100 101 313./560. i{;i; 03
a S - —
; 37-3,37-4) | aL.llay
] '
5 60 ~0 0% 3j cC. Peam 2.C oI
L0 40-1,402) | 46=12,000| 14,400 3X1tul|. B /see. | (( can
: a avs } ety oved
1 ! '
J bl
- <7 “ o~ i LOOTREA,
‘ # 4 portion of filter '3 was retained feor analysis at

J i

i : > miles are discussed
The oollscticn heights of the aircraft at 1,10C miles u

in Faregraph 6, 2.

"
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7.  Erocedure (Totem 2)

701 £t 400 liles

1081 < d ie -us
About 24 hours before the explosion the us.auz.xl bachgro%\;j%x;lnc i
carried out o2nd an insignificant amount of activity was collected,

if'ter the explosion the usucl information vias ?su%p}clzi sbz(’i'f]eci..w
}..8.1 except that the hei-ht could not be SPeCifl?fi’h‘é tno WSes ¢
.z.'ea..ter than 20,000 f:2t Four aircraft.were diipbicciweragg. ¥ e
fs before but in addition arranged to give vertica

G



eported contact 1.ithk the cloyg =
tie mean t}m; of Qogtact being 3
t ere withdrawn before saking

tvio aircraft r
as ‘befOI‘e:

gvo aircraft =
tamination.

sected tine
bout the exp < Y
i;en carricd out :;avgiij;
: S The
10 hours. il
H;;taci to avoid unnecessar;
c 3

: + Tt e ey s e

ent which shoved fheqf‘lt r? o 22 Wl
y measurem until H + 24 hours bepc..
nary left Cre

: ind =
After preli requirement they viere

above the minirum
starting work on them.

% e Sl
& atched to Yeam r..C.2 anj th
£ re active filters ”?Eeqde§§ Salisbury, & mcriicn of i
£an zourtmo ed immediately to AERE V1
P urn :
other rour re

is at ‘Joomera.
f the latter heing retained for analysis
o

One

7.2 At 3,000 idles

the organisaticn at this dizstance

Although not originally planned:he failure to obtain saiples on <ne

: ore) £
was kept on for Totem 2, 1n V1€V of
previous occasion.

s £ )

§ gain uniav ble
i direction of cloud movement was ac%lﬂ unravouratle,
SO E e el i be abandoned, and no samples vizre

Team ;..S.1 advised that the operations b€

obtained,

8. Results (Totem 2)

T |~ f i DA
Time Vidthin tax, Gamma Asprox, Beta $Di

lircraft stribution
Adrera i 4 >ProX 2 SELLBu
| Yo, | Cloud Concentration Acﬁ%VIty Of B¢ 0f Filters :
{ i Encountered Filters 1
| . ¥
v _ , ¥ |
47 , 45 min, 10 pe/m’ -3x10 " dls./sec.s =Ry !
‘ at 1 day | ;
? !
5.2 ’ 60 min, 30 pc/md 6x10° dis./sec.! eam R:C.3 |
‘ at 1 day ] i
i ] .

The figures in the second and

third columns are derived from the
detection egquipment records.,

These records are similar to

those obtained Previously and again
entry and exit points, as

well as intensities, are vwell defined.

9. Piscussion (Totem 2)

Cn this occasion the two aircraft made a total of ten traverses of
the cloud spread over about one hour, The tweuty entry and exit points
vere plotted as before, giving the true ground position at & - ks,
;‘ The siocth curve of Figure L has been dramm throush 12 of these defining
| points, and again in addition contours of activity have heen dravm, -
figure 4 represents a horizontal cross-section of the cloud at 20,040

feet and approximately 400 miles fror: 2% 3

TCF hours;

Crews vere issued with film badges and pocket dosimeters on this
occasion, and all measurements of contauination vere made by R4 Group
1, :

10,  Conclusions (Tctem 1 and 2)

The cloud de%ection equipment vorked satisfactorily

S : » although
equipment designed specifically for aircraft used would

be preferable,

In view of the unexpected contamination hazard it ma ba
in any future operation to limit the number of aircraft enteri
to & minimum,

desirable
n; the elouj

-10=
il



The smucocess of
only as many alrcraf
samplos need onter ¢

the detection equipment in
t as are needed to o
he eloud,

this operaticy
ollect the required
at least at 40O miles,

To ensure the collection of samples at 3,00 miles, it is necess
to plan the airoraft bases to allow for a wider range of cloud mcve
direction.

i Group Composition

H. J. Gale (Group Leager and Team Leader R.S.1). ., Responsitle for

and distribution of +he samples of airborne activity, anid

b [P
for the analysis of selected samples,

R, 8. Cambray (Team Leager R.S.2).

Responsible for the measurersent
of the deposited activity and fo

: 5 thé‘oﬁeration of one aircraft equipnent,

. O, T, }amnoch (B8.2.),

Responsible for the operation of the
other aircraft equipment.

(The operations and activities of Team R.S.2 are covered by 2
separate report in this series, namely WNo.T7/5L).
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& Procedure
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ns ing an absorption curve
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