= Group Tasks
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The main task of the Decontamination Group on Operation “Osa,ie 257
nation service for the Roya) AL Waq M be

the provision of a general decontami
i cloud s 1i Q
Vil ampling ang PQQ

following the participation of their aircraf

ing. S | al
LAt S k on th -

It was anticipated that decontamination work on : e Monte Bellg L
Tslands would be of & minor nature only and would not justify the exy :

of a forward team. Any problems arising could

be handled by the HQ:C‘Q“QQ
Physics Group. ;

Conversely, Health Physics representation at RAAF, Pearce, the q
tional base, was limited and most of the aspects normally covereq yy s;“&\
&

latter group were executed by the Decontamination Group.

In practice the overall task resolved itself into the fOllowin%

duties:—
(a) Aircraft reception

51) Marshalling.

(ii) Removal of sampling filters.

(iii) Crew alighting.

(iv) Refuelling and after—flight servicing.

(b) General monitoring and survey work.
(c) Provision of a clean exterior to the aircraft.
(d) Supervision of servicing.

(e} Health control.
(f) Laundry,



y 1t was finally
of other facilities would

e A

hange areasg and a store,
er for showers and wash
erator supplied the power
» interior lighting and a

The Change hyt,
main runway, 800 yq

uld have been severely
limited by disposal problenms. Flight to Amberley, together with the

| : necessary organizational and administrative diff iculties, was not considered
. practicable and therefore very little decontamination work could be attempted.

3. Stafr

The Group comprised two AWRE staff » as Group Leader and Deputy Group
Leader, and a RAF team of 20 NCO's and airmen as a Decontamination Team, or

more strictly, an Active Handling Flight. The RAF team had no previous :
training or experience and were instructed during the course of the Operation.

The Group maintained close liason with the Technical Wing of the Task
Group.

4, Operational Procedures

In the course of the Operation, which was the first in which aircraft
b '



Participated on such a scale, many procedures familiar in Princip) g a
UKAEA byt new to the RAF had to be evolved. Since the problen is o¢ hy
long term nature full details have been written up i"‘a ROl (Rgpise it
which is being issued separately. Specific i“StF“c°1°“3 covering Vary
Aspects of the work were issued in a RAF/AWRE serxes,'and Copies ¢ thm““
relevant jssues are appended to this report as Appendices A, B and c.e

4.1 Aircraft Reception

In the Operation time was of importance and all Procedupe,
were planned in detail to reduce delay to a minimum. The RAF tean
divided into smaller units with specific duties.

4.1.1 Marshalling

Aircraft taxied direct into the active areg from th
runway and came under the control of a "batsman" in the Norma)
manner.

4.1.2 Removal of Samples

Three types of sampling were undertaken. Tpe ety
Handling Flight was organized to remove these samples with utmostQ
speed, taking due regard of the hazards involved. This took

W precedence over other tasks. Full details are outside the SCope
7 this report. 8

4.1.3 Assistance to Crew

It was considered desirable that the a
able to alight without sustaining additional contami
with cabin air filtration they should be relatively
rehearsed procedure was laid down (Appendix B) and f

well. A variation of the procedure was issued for
aircrews likely to land away from base.

4.

ircrew shOUldhe
nation, Singe
clean,

A weyy
unctioned very

the benefit of

1.4 Refuelling and After-Flight Servicing

Where towing was
contamination of tow bars, etc., and the overalls of personnel
-6~
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necessary, careful operation avoided



etc., was Qcc"“iﬁnaxl
Fomigh P ¥
Ul Tysusedsnd (Inie Aeva mily. o, o
ab. solution.) . @reasy under°5rrsv”
nated, were cleaned witn r,, "y

t
Minor decontamination of equipment,

necessary and Southend Paste was us
paste containing a complexing detergent
legs, etc., which became lightly contaml
moistened with kerosene. Aactivy

4.4 BSupervision of gservicing he fir

full servicing programme to be Carrieq T O be g
Thus primary star serv1cin°“k
or inspections are ca"'l‘ied Y coast,

It is normal for a

. ; ination.
regardless of radioactive contamina

in of A\
P repeated at 28-day intervals and Ot::;bT;shed during the course o¢ t.h%t . -
" far more frequently. The system € for such work, sy *  Laup
. round crew ’ Pery;
SRR °ed the norme squadror.l ; and monitored by the RAF Acyy ‘Seq Dury;
in respect of radioactive precautions Ve MOt be pog
Handling Flight. Precaatiq,
; Howevgr‘
5. Health control i ’ R
A Health Control system was opera.ted from g wa:nutx‘atlion Ruy, able 1o
During all periods of work in the active area a'nci P Asdat'l?f\ed in Y0 normg
the hut to enforce compliance with the usu:l zrl‘:. frim tJ-le i etalled ;
instruction (Appendix A) covering entry and € a wag d“awn g
up and issued. C}l‘erehq
= ot we
The narmal working issue was as follows:
White boiler suit type overall. a3
i1 : in.
Cotton drill cap. Py
Rubber or cotton gloves. 5
Wellington boots or overshoes.
Respirators were worn only for special duties such as the Temgvy i
- : 0
sampling filters.
A waterproof suit comprising gown, leggings and hood, bageq o e
T

Biological Warefare garment, was provided for wet work.
extensively and provided excellent protection against th
which frequently swept the area during the Operation.

These were wom
€ violent stopg

Toilet soap was used for all routine personal decontaminatiop,

Teepol served as a shampoo and resistant contamina

tion was removed yi
+Southend Paste, P

-H-



» all of these occurring within
A few items of personal clothing

ter each round.
result.

A more serious s

ituati .
coast of AUStralia, 1on arose with staff returning from the N.W.

This will be discussed later
6. Laundry 2
/ Durin ' ;
I not be possigb]t.':etzl?:z:lgg o tl?e Operat.'%On it was laid down that it would
precautions were worked zrtacn"? <_=lc'>th1ng at Pearce and therefore elaborate
However, as soon as we f‘_l to minimize the contamination of clothing.
laundry was essentia] ‘:;;sl" round was, fired it became obvious that a
ablesto sen rel‘a.f,iVe]: : erea§ tr'a.lne.ad scientific staff might have been
£0' nemmalenon—aot ; y c.ea.n, lnexperienced RAF tradesmen tended to adhere
1ve routines and considerable contamination arose.

el

—

A si . ;
Australianfp:ie l(a undering unit was set up at short notice by purchasing an
o Y WTmt ¢ (Lightburn) washing machine. The unit was housed in a
8 I‘upk t.f)wed to a site adjacent to the Decontamination Hut.

ot water was supplied by hose from the hut.

As a normal rule "Persil" purchased locally was used as the detergent.
-The launfiry was run by the RAF team and from time to time Teepol was brought
in. This was discouraged, as it is far inferior to a fully-built
detergent. ;

7. Results
7.1 Levels of Contamination
Quantitative data are given in Tables 1 and 2.

The sampling aircraft from Round 1 returned with general
external levels close to the surface of 100 to 150 mr/h, with rather more
near the engines. On Round 2 the corresponding figures were 200 to 400
mr/h.. The time of return in each case was H + 2 hours. These levels
are not unduly hazardous and the levels decayed to below the normal indus-

trial working rate after 1 to 2 days.

e cabin was relatively clean and
The interior of the fuse-
revealed very

Smear tests indicated that th

that no decontamination action was necessary. .
lage was also fairly clean. Direct monitoring in such sites

-



little contamination. It is likely that much internal ”m":""““m\‘

quite loose and almost wholly amearable. F‘.xhcrr;n¥ :Un‘-'\N\'\’\Hr.n e ag
exposed to the airstream and all that sticks is fairly well ne;, ' :

Of the data given in Table 1, those forr‘v.m 9768 ang oy
In the first roung W1
: e

>

t lers in both rounds.
O primary cloud samp SE o Mesid "B Y d1d not

penetrated the cloud at H + 4 hours, Bk hatont Penet,, e
but was contaminated on the ground by fallou se . WH gaq ':\" . g - | N
the cloud at H + 8 hours after Round 2- ";k.,‘ Presanya . ~,.
7.2 Contamination Patterns . o o ;,. Macay
: 3 of expar i, L
It was expected that leading edges would be consideray) DR imant, g an

" vy SUrf acey oy
highly contaminated than sides and tracking edges. Although thjg “"\Qr! e e

found in some cases, it was by no means the rule.  On Round 1 ve %1 \"‘“‘1"“":“‘.. Ve par
difference could be detected between the levels on %eadlng edges anqg h\‘\\Q L ani o,
but since the aircraft let down through rain no valid SoniClusion wag : W ere ry W™
sible. The areas contaminated on the primary sampling fEass Tt om QQS\ 1 on tne =.\:,: -t
showed some tendency towards that expected. The lower aircrafy peﬂe\,\t\qi e U

. : 3 \ hy -
the base of the cloud showed a ratio of 10:1 PEbyeest the' leading edgeq 2\\‘\& 4 ®ogy
the underside of the wing. The upper aircraft passing above the Senpg B

¥ oy |
gave a ratio of only 2 to 8 : 1. As a rule the under surfaces Were the engines, o

: Orq BY virtue of

J highly contaminated that the upper surfaces. v v:‘se"

| ‘The tracking a.ircr'aft were even more uniform. Very 1-1“‘13 adjacent, g |
difference between leading and other surfaces was detectable. Crackg little, a fy

: Ay bustion cha
crevices were usually more contaminated, and open areas such as the tail. g e

plane actuator slot appeared to retain a considerable amount of a'CtiV-’lty

the combus
The results would indicate that although im;;a.ct.ion may Play ] 7.1

part at early stages, most of the contamination is retained by an abSQW\'\Q\
process. dose-re
- In all cases where an area ofv the a.ircraft was left free of T(:nj:

barrier paint no detectable difference in contamination level was notey
Similarly, no marked difference was fomd between “Perspex“ and painteq Ay,

7.3 Decay

The decay of smear samples from Round 1 was followed for amty,
mately 6 weeks, and from Round 2 for 8 weeks. It was found that there Wy
no significant difference between the decay of smear samples taken from yy
exterior of the aircraft and from internal areas, such as wheel bays whig,

s



1 - .
n all cases the contamination appeared Lo

; were out of the air stream
[ be a representative sample of the cloud
The deca
- of : - :
TP Ahe aircraftyas smears taken on D + 2 was compared with the decay
measured by direct monitoring, and within the limits
The decay rate of upper

f experimental error no iff
of P differences were noticed
faces exposed to the w \ as elsewhere, and
sur eather was essentially the same € '

it appeared that s
apart from a possible initial efféct on first wetting,

very little contamination washed off the aircraft.
Some co i 3
ntamination was detected on the sand pan, particularly

where rainwater i i
: dr?pped off the aircraft, but compared with the contemination
on the aircraft this was negligible

7.4 Engine Contamination
By far the most highly contaminated items on the gircraft were

the ?nflneS, and t?ese caused some difficulty in monitoring adjoining areas
by virtue of the high ¥ background. The levels at the surface of the
na.f:elle rose as the probe was moved back, giving a peak at a position
adjacent to the 11lth and 12th stages of the compressor. After falling &
The

little, a further rather higher peak was registered adjacent to the com
Further back still the levels fell steadily.

bustion chambers.
maximum reading recorded in Table 1 re«i\a.t.es to the dose rate adjacent to

the combustion chambers.
q. 5 "cabin Filter Contamination
Data were obtained on Round 1 only. The external surface
] dose-rates after removal were noted and then the units were opened up.
The results are given in Table 8 below. Dose and count rates have been
a in Table 1.

d to D + 1 for comparison with the dat
to a single cloud penetration.

converte
Table 8 relates, of course,



cnbln F"lt
g pose Rate ag D
et +
m
pilter r/h b
elue
alrcral
Port Roughing pilter :i;i:“
{
Stbd. i 4
Port " L SatE
Stbd. 2 L “.:::
High Efficiency 3 s
8.
_J Tnternal count_rate 2300 counts/sec ay
er removal Wwas equivalent to the eyt B+1
em ‘
a)

e roughing elements a:t

dose—rate
tion Arising from Fallout

7.6 contamina
as detected on the N.W. coast of Australia ¢
g from airfields in the vicinity after Rq b
In the case of aircraft operatingund
ed, all air—cooled piston engined; fro

d from 15 up to 1000 counts/sec ’ﬁ'y X
n

The general level at q ;
S w

glight fallout w
Aircraft operatin
Tittle contamination.
f eight were involv
1s on engines range
surements were made.

each round.
G1 sustained a8
Onslow, a total o

contamination leve
D+2toD+5when the mea

was 30 to 40 counts/sec By on D+ 2.
The fuselages of aircraft were generally clean, except t
stayed at Onslow over the night of D/D + 1. B @ a.uniform 1 hose Whigh
The main sites of contamination were engines o'llevel on )
2 cOOlers

upper surfaces.
and any other greasy surfaces aft of the propell
ors.

and undercarriages,

The rate of decay was norm i
al for fission
product contami ;
1nation,

0 i
L "; or two high spots were cleaned with rags moistened wj
& o ’ general levels were sufficiently 1 o0 Wi
ithout further action. ; y low to be allowed to deca
)]

After the s
completed her task b V.econd round, WL 754 (Canberra) acting
y visual observation and put into Port HeZs H + 4 tracker
or land for

-12-



I“efuelllng. A ‘, u more or = y
l hO
rriv evenll\g) ths

aircraft was ex
czoi:d zolfallout over the area during the ight
iy ni and on
owing day, all upward facing surfaces were modera—

return to Pear
ted while
lower surfaces were no more active than on D2-1

tely contamina

The decay i i i
Y 1n this particular instance did not follow the normal
It would therefore appear

!)a‘,l,elll l)"l, app[‘()xl]ual,e(l |,() l.hal, ()‘ S()(lll]"l 24

that the "fall
out" i
T8t ce ot contam:ast?n fact salt spray with indueced radioactivit
nation through fallout on all aircraft except i;mml' g
» in

. g §
d tracking aircraft, is given in Appendix D

8. Sundry Observations

The meteor i A 4 s
ological conditions prevalent at Pearce during the course
A total rainfall of

of th i
e Operation were not in any way anticipated.

approximatel : ;

violent squairlfo m\;;h?ccu?rec.l during May and June, much of this falling in

porary faCilit'. ile it is normal in austerity operations with tem—
ies for much to be done in the open air, conditions such as

those experi : A
xperienced give rise to the need for rather more covered space than

otherwise necessary.
The waterproof decontamination clothing served well under these con—

ditions and the Active Handling Flight were better off than the remainder

of the Task Group.
Plastic catchment sheets with inflatable edges, provided to retain

effluent from decontamination work, proved unsatisfactory, since under the
They were used in the

slightest breeze they proved difficult to control.
a of one lightly contaminated aircraft, but were weighted

decontaminati
down.

ested on non—active aircraft,
isfactory for wider use. 1§
¢ effluent from such decon—

int was not removable suf-

A prototype vacuum washing machine was t

and although promising it was considered unsat
ed as a wet pickup cleaner for collectin

was us
n work as was done, but the barrier pa
n aircraft.

taminatio
ficiently readily for the machine to be used o
The sand pan proved to be an embarrassment, and as mentioned earlier,
The rain washed much of the oil out and the
il readily collected

should not have been laid.

top layer tended to blow about. Both the sand ?nd ?

on equipment. Experience has shown that contaminatlo
and. that no sand pan is necessary to collec

may be ignored,
13-

n washed off aircral
boit.




| roduced. Fortunat,
of fluent ¥2° L ely
s Off ~tie RC Group caravans, the actiy
t fro t,o]_era.nce and all Waslty

of 5000 gallon »

included effluen
n excess of the d

in a large pit- ;
10 cwt) was flown to Maralinga fqop
Fligk

disc

A total
although this
was not greatly i
allowed to soak away

Solid waste (approximately
disposal.

The distance petween the Hea;t:d?oz

i . eadin
provadreasonably satisfactory 18 e —— o 3
wed that backgrounds were toleT e

ments sho tha 5 Hen levels of 250-5 Qa e

ftatH+2t03hoursonD,W 00

le at the surface, were:—

€

4 mr/h (400 counts/sec ¥)
|

trol hut and the nearest a
s taken with Type 1021 i Qraft

mr/y as

the two aircra
and above were measurab

2 yd :
40 " : 100 counts/sec
100, s 80 counts/ sec

Hap AR s 10 counts/sec

y that a Type 1027 hand and foot monitor could be
USed

It is unlikel
e aircraft.

nearer than 200 yd, or possibly 800 yd, to th
o) Cconclusions and Recommendations

incomplT::e wo'rk of the Group on. Operation Mosaic was in some respectg

tion Buf falos mceﬂf 053 de?ontammation was delayed until the end of

g o. .us valid conclusions can be drawn only after t _Opera,
e experience on the latter operation. aking ing,

The barri ; :
/ completjoen oa ; I‘tlher paint proved invaluable, and without it the
e work at Operation Mosai sSuccessf
The paint it ; , on Mosaic would not have ul
. a:;I-ft requires further development but alread ?eel.l possible,
standard fi"ish;n should continue to be used both as a bz.l? is of great
& system and also as a sealing coat o EFARE-aver the
ver contaminat;
1nation,

day or so n
0 ¥ hazard at a ;
to avoid spreading ]oos 5 remained; however, care h s
barrier pajnt, e contamination untj] jt e ad to be exerciged
been sealed yitt
ith



Flight improved wj
i with experien ; §
discipline is essential? i thorough indoctrination and strict

Recommendat, ions re

ardi :
Buffalo Decontamination & ng future organization have been made in the

Group Report, Ref. [1]. The proposals, briefly,

y fficer for Health Physi
e - ' ) ysics and an
or servicing and decontamination. Since decontamination is only

artl ;
:onsi:e::da f‘out,n.qe state, close liason between the RAF and AWRE must be
that the D esSent}al ff further progress is to be made. It is recommended
econtamination Officer be considered a member of the DC Group.

Fla . . - v

ou0111t1.es at E"ea.rce were not entirely adequate since the strength of

o L bp was insufficient for the task. The following must be considered
absolutely essential in any similar operation:—

the Gr

Parking/working area

Washdown area

Decontamination/servicing bay

Active storage area’

Active laundry

Laboratory (measurements and reagents)

Active change room with personal decontamination
EE Clean change room

Lavatory accommodation
Stores — clothing

- equipment and instrument
Waste storage and disposal — liquid

- solid.

Each item should be capable of dealing with peak loads. The maximum
load on the Health Control hut on Mosaic was approximately 80 at one time.

normal ihmughput per day may be up to 50 to 60.
. owre



N

0,5.3\7.\

“ief., 2; .

el"e

hould be ;
The Group should have adequate transport and s ll’ldepen derlt
of other Groups.

Far wider recommendations covering facilities, Ol"ga.nlza.t.lo

; . ) Staff
and methods are included in the Buffalo Decontamination Group Report :
[Ref, 1].



Coutn.in.tion TABLE

GIIDI ing anq
(c"‘b!rr..) & ;

Soking Alreragy
Part of Mrcran -D\m,u?d 1
(-1
o \
Nose, front Br/h () : Cou!;t‘R:;g at
"  side \5 - counts/sec (By)
Cabin, side 5 %
Stbd. ings “nderz trailing ° 250
" " above edge 14 250
Stbd. tip tank, inboarg 8 1000
n n " Olltboard 8 400
500
Fuselage (Stbd. ) 5 )
% 8 340
Engine (max.) -
: 180
s \
Cabin dose rate (H+g) pilot's Positiog —
D1 = 80 mr/n : D2 = 13 mr/h
EE R (both after removal of filters)
WH 978 Nose, front — ; :
3
" "side ; 250 12 700
100 7.8 20
Cabin, side
8 150 10 450
St win, der) trailij
bd. wing, un r{ railing = " Al
1]
B e 250 15 70
; Stbd. tip tank, inboard 3.5 = 9 e
" outboard 150 10 800
Engine (max.) 180 g 100
Cabin dose rate (H+2), pilot's position D1 = 70 mr/h i D2 = 200 mr/h
(both after removal of filters)
Count Rate at CO“;" R‘;‘-e at
I 41 + 1,
)
counts/sec (By) counts/sec (By -
80
WL 754 Nose, front
80
" sgide .
200 :
Cabin, side .

17



TABLE 1 (cont.

)

> 1
£4 . Round Dose Rate at
Dose Rate' p + 10, mr/h () countgy
Aircraft Part of Aircraft . D+ 1,') counts/sec (BY) o
mr/h (¥ : e
Eaf W T
50
Stbd. wing, u.nder{ trailing 690 90
o " above) edge 400 20
Stbd. tip tanks, inboard 400
n " " outboard 200 25800
Fuselage (Stbd. ) 500 &0
Engine (max. ) 20 ——
* Counts/sec (By)
WH 980 Nose, front C Y
" side- L 480
Cabin, side : E 450
Stbd. wing under; trailing A 400
g " above) edge N 400
Stbd, tip tank, inboard
: 500
AN outboard .
900
Fuselage (Sthd. )
: 10
Engine (max. ) o




(20 cm? Smears,

TABLE

2

Smear Test Data
Counts Related to D + 1)

Battery Compartment, 3k

interior

" ke e, g

Cabin "

" 2, &

Stbd. wheelbay roof, n

" " door, n
Port ol ypOO T n
1" i door, "
Front 44 door, | "

Engine cowling, port, n

4] "

stbd., vl

Outside of engine casing, port, "

)

n n n n

stbd. "
Rear camera compartment, -
Nose, exterion

x 10®
Js
108

10°

Round 1 \ Round 2 \
WH 978 wngve\ WH9’76\ vmg'?ssw
d.p.m. d.p.m. d.p.m. d.p.m.
i i i 4 x 10°
gt sl 600
300 300
100 400
400 600 5 x 10% 8165
2 x 10° 1.5 x 10®| 2.5 x 10® | 8 x 10®
1.2 x 10*| 400
2.5 x 10°| 1 x 10°®
7 x 10 4 x 10* 1.3%10% { 6 = 10*
9 x 104

g i (i g

8.5 S IUMNPS » Yo

2 x 10°

Cabin door, " 4 x 10° 3 x 10%
Fuselage, barrier painted, exterior |4 x 10° do s 2400 L %300 1.5 %
o unpainted, %ia 245 W I0% "1 RN
-19-



END X
E uction NO 4
d Lenving the Active Areg
i A3. 1
e Ared unless detailed to work
n from the Decontamina.t,ion Group in
that area or ha ;
be:der hi representat v the STO-
(b) Normally momt.oring crews will be in attendance E onsaniat 3
t
and exit- 3
A2. Clotbing .\
(a) All persons entering the Active Area will, with ok i
T 5
tions listed pelow, were the following: el

(i) White protective coverall.
(ii) Rubber boots, OT if merely visiting, overshoes.
. red to touch an active object or c

(b) If a pet'sonli's requir

close, he will wear:—

(iii) A white cloth cap-

pair of gloves (cotton or rubber, as required)

remove and re—don these as may be n
eces
s used. b

(iv) A

NOTE: He may

providing the approved technique 1

(¢c) If it be wet or 14

. a person be required t

. o car

n involving the possible splllage of active llqutl'cyi S
s, he wlll

wear:.—

(v) White " ;
>4 (ifir.:l;oszwn, ;egilngs and hood in place of j
ve.  Rubber gloves only wi Ltems (i)
y will be used

)

S

changing cabi
n filters
P and all ot
rated, respirators will be woher tasks where loose dust
rn. ma.y be

When in doub
t, con
Health Physics Adviser sult the Decontamination Group Le
4 up Leader or
the



A4,

3.

(6 B P }
from thtP:Ctor driver May enter the area under instructions
e arshalllng Crew. He may not leave the tractor until

outside the area again.
(1i).Aircrews about to fly off active aircraft will proceed
straight through the decontamination hut and will don overshoes
only at the barrier, -They will proceed direct to their air—
craft.and Will remove their overshoes immediately prior to
entering the aircraft (except Varsity crews who will be peaxiag

overshoes in flight.) A

Conduct within the Area

(a) NOTHING is to be touched unnecessarily.

(b) All observers should stand up wind of any site of action on the

aircraft.

(c) The various anti—contamination measures detailed elsewhere will

be carried out FULLY.
(d) All contaminated solid matter will be placed in the bins pro—

vided.
(e) All liquid waste will be disposed of under instructions from the

Decontamination Group Leader.

Exit Procedures
(a) Exit will always be via the decontamination hut.

(b) At the barrier all personnel will remove their gloves, using the
ed techniques, placing them as directed, and will then remove
' -21- .



=

poot s i
4 / : 1ves to the monitor and jf
gubmit Y ems® 1aim surpl A
h if desireds © & R S Perag -
Na)

and cap» :

oAb out to the clean side-
¢ clerance on t

he cap

n‘bamina’t‘ion s

s CO 4 put im the dirty clothing
inated the person wil}

he shower. All pew&Sh
hing- TSope

be removVe

ntam
cases us€ t
after was

oes before alighting ang
e monitored and w;fll
1

t the parrier-
: B Uy, (-ubsequent ¢
tamination Group LEademl
er.)

the Decon

left their vehicles may qy;
r by a monitor, T

surrende

will be at the
s who have not

Tractor dri%er
e of the tracto

(e,
t, after clearanc

straight ou
clothing wil
i
decqy.

aterproof p.V-C-

wearing the ¥
rs before undressing.

(e Personnel
der the showe

taminate samé un

A6. Equipment
and if necessary, cleaned befo
Tre

: All equipment will pe monitored
passing out of the area.

A7. Radiation
(fa)t A i i
11 personnel will wear film badges continuously and
nd will sh
ow

them when enterin iv
¢ the active area Th 3
. ese will be cha
nged at,
S

regular intervals.

(b) Certai
n personnel may be re i
quired to wear dosi
: osimeters.

(c) All wo
rk on the ai
the Decontani ircraft must have ulti
Lot imat :
ation Group Leader or Health Phy: sanction from either
ics Adviser

A8. Duti
es of the Monitoring Team

(a) To moni
nitor all
per
sonnel on re-entering the d
econtaminati
on hut

from the i
: active area :
tamination. » and if found dirty, to
» L0 monitor aft,
er decon-

-
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clean clothing and
Y they will assist person—

If necessar
d clothing.

(d) They will monito
clean goods for furth
rance, and wash activ
down by the

T gloves and boots left at the barrier, leaving
©r use, disposing of cotton gloves above tole—

e rubber gloves and boots using procedures laid
Decontamination Group Leader.

(e) They will monitor all equipment leaving the active area.

(f) In the decontamination hﬁt, they will wear a white coverall only;
normal shoes will be wom.' They will not touch anything shown to be
active without donning gloves. If required to enter the active ares,
they well follow the procedure already laid down. At least one moni-—
tor must be on duty whenever the active area is occupied.

D. G. Stevenson
GL/DC
RAF/ AWRE

11th May, 1956.



AppENDIX P
5
action NoO-
E Instr
RAF/AWR

nd pe-Entering sorava Aire!‘nr
g 8 t

: ve penetrated the o
g1. Applic jreraf o p'll carry out, Hie
BEERLTCE H + 6 hours wi thig
without det

; ; indi
procedure. hose detecting instruments lcate ap .
Wi

% ine
king aircraft than five will also adopt this proc&;e%§
factor of more und level on a modifjeq % vl

C at gl'o
pjtact co:n:;s:;modified Type 1320 set.) e W
ts/sec O

All trac

in background by 2
(Background correspond
1820 set or 2 to 8 coun
B2. Location 3 b ]
e categories will taxi to the i

bov
el halling crews,

tiy
the control of the mars 2

At base all aircraft i

i der
parking area and come un
i consulted be
n concerned will be fOre 3 ig

enient parking site away from othe,
1 ground equipment will be kept, vely

Away from base the statio
and the aircraft will taxi to a conv.
aircraft and buildings. Non—essentia
away.

B3. Canberras
B3.1 At Base

(a) When sited to the satisfaction of the marshalling Crey
told to cut, freight checks being completed, the pilot wil]l
the DV window to equalize pressure and close again, without
touching the outside.

ang

(b) When this has been done he will give "thumbs up"

marshalling crew standing on the starboard side of th
as a signal to open the door.

to the
€ cabip,

and secure the stay.  They
these
(d)

-434_

Opep




Paper sh
eet,
and Foung
POsitjign the o) atcy
“ightype o "®Curing with
‘R self-adhesive Lape,

(e) Th
e airp ng )
tecteq Crew der
exterijq il) th Or platr
r of en ali “~form.,
ght

decont
a-l'ninati (2]
C a wi
on hut. for ircrart' o lhh(jUL "C"V‘-hlng the unpro—
paﬂgage C Proceed direct Lo the

(§449) 17 any hg
O the Clean area.

removed f
rom th gatj
i % e on %
alight wij, e  S8BEN g e MiDnent, o
Ceive lrst, memb ’ €.) have to be
Srof the air
crew Lo

items will th
not p SR
touch the € toue om thoge =9
8 rouny hed vy o e gFOuizlll aboard.  Such
Crew nor should the
v

B3.2 Away frop By
e

(a) Procedures ik
e

carried throy d in Sl
gh. “t1ons B2.2 and B3.1(s) will ve

(bads. T ;
he cabin dogop will 8
€ o

€mber of ;
th ’
€ crey Will attach o Prd o eigat
c sheet, pro—

In all this care will pe gy
skin touches the exterior of the aircrafin to ensure that no clothing or
(e) When this j ]
carried out acc;idi;;zlpt:t:pgzzning %f *Pplicabls will be
: ¥ res laid down elsewhere
Pf‘Ojt.ectlve clothing will be donned outside the a.ircra.ft. The
minimum amount of ground equipment will be used, and th.is will

be protected.
All contaminated material, i.e., all that has touched the out-
de of the ai rcraft, will be packed in a bag provided and taken aboard

ain.
(f) Re—entry will be as for alighting but in reverse. After
the crew are aboard the protective sheet will be removed,
folded dirty side in, and placed in the bag, which should be
closed and stowed away. :

1 be closed and fastened from the inside.

(¢) The cabin door wil
%5~



.o VR o Varsit;es pispastne sone (R = 2nd ninay
et f?r pe opened from inside and swung petd back,
(a)- R :lii touch the outside. : :
oL v nof per or plastic may fafizedias & PUsD plate ;¢
t of pa&
;:s)i z-:d,S h:: easephandl ing.

ed and the crew will alight, taking Carg

i fix
(c) The ladder will be £ the aircraft.

ior O
not to touch the exterl
f away from base. If at base the S '

(9], -See Section Bd St tion hut for clearance to the cle,,

will proceed to the decontamina
area.

B5. Unserviceability Away From Baseé

(a) Should an aircraft become unserviceable, once the crew have

alighted, guard should be mounted and base notified.
(b) Tracking aircraft will have means of self monitoring and if

clear, crews may move about freely.

(c) In the event of an active sampling aircraft b_ecoming unservice-
able base should be signalled immediately, and crews should remain
near their aircraft until arrival of the Emergency Flight Section

from base.  There should be no eating, smoking or drinking during
this time.

B6. Al] clean aircraft or aircra

normally., ft below 5 times background may operate

D. G. STEVENSON
GL/DC,

RAF/ AWRE
11th May, 1956



active area yw

ill .
Instr\lct.io comply with the relevant

Cl- 1 Bowser s Entry n NO. &;

The bowSer
at the time and wi]}] e
that the ground to pe traver ;
monitor operating a Type 132§ed is
Set.,

Will eng ,
Ve as dii:cl::ier lr;St.x-uct.ions. from the NCO in—charge
. t must be established beforehand
clear; this should be checked by a
will Temain ip N a
Provided with prot
Cl.2 Bowser - Exjt

The driver
within the area, unles ab throughout the time he is

ective clothing.

S

After ref in ‘

B uelllng has been completed and all shrouding removed
. s OWBSEL aW1kl drivedto the "olean dirty" fence to be
monitored by a member of the monitoring team

Special attention will be paid to:-

All tyres.
The hose.

The nozzle.

c2. Preparation

The short hose will be swathed with a strip of plastic approximately
8 to 8 in. wide wound spirally for a distance of approxinately 12 ft.
This will be secured at the end of each piece with self-adhesive tape.

A servicing platform of convenient height for stepping ovrz1 ‘:‘oh :&::reads
Jeading edge of the wing should be covered with stout gapera Zr; gl
and sides of any ladders should preferably be covered in pw 'fn Bl TS
An additional sheet of plastic approximately 2 ft squa.rey

fixed at the front end of the platform.
.-27—



1ing - Canberras
H

on the aircraft,
c3. Refue 11y step

In ,
dqj .
will norma one pair of overshpeg dltmh
Only one man & he will have lastic bags g, eiﬂ1 co
{athe ey cloth1:8 ¢ 12 in. square or p act, o
to tic abou ’
: f plas ;
a piece O , K
i n will don Over
Aot by icing platform, this ma Shog
the servi
(b) Once on

w S
.ll then undO all tank Ca.ps, us .l ng Qn]
he 1

ing; i ion of hj
step on to the wing; nt contaminati i

ve
Rl e i the plastic sh
plastic sheet or overgs are open he will fold P ce
When all cap
gloves.

3 T
icin pPlatforp far - Tly 3
d ss it to a man on the serv g 3
a.
side together and p *
disposal by a person on the groun

ing, as close ip as
he bowser will come in alongside thf por:o:;gi‘and the nozzle helq
'bl,l:-:ewioth the short hose boom out of .ltS : e (e %
:;s:lmeml;er of the refuelling team. It wlli‘h'se ;I:ssition, without the
fuselage tanks and the port wing tanks from thi
hose touching the aircraft.

The bowser will then move over to the starboard s‘ide for ref uelllng
the other wing tanks,

It is Possible to refue] in this way without the hose touching the
aircraft.

(o B After Refue]] ing

t will be given
ank caps. Thijg should
- This sheet of plastic

0 the clean part,
Ove hjg 8loveg nd rolj
% u
n the Plastje sheet apqg pPlace them i th dispgsait;l s
ay
..Eag_.



" step ladder.

Using a step lad
de i
1ightly fixed to the to T With a flat top, a sheet of plastic
P platfornm, 1 Sk plastic should be
of the operation, when

overshoes are being renp
oved. j .
» 1t is possible to step out of the overshoes

on to the first step down
cé. Variation for Varsities

The basic procedure is the same

with the short hose boom unstowed The bowser should come in straight

: 4 The oversh i

e T t oes will be removed when
the first wing has been refuelled and will be re-donned after moving the
platform for refuelling the other wing

Cc7. General Notes
(a) Work slowly and consider each move.

(b) Any sheet of paper may be used by a "clean" person to handle an
active article providing the paper is disposed of in the "dirty" bag
after use.

D. G. Stevenson
GL/DC
RAF/AWRE

11th May, 1956.
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pue to Falloyg

APPENDIX

jreraft
nation of A
contﬂmi npling and Trac

(Excludinz sa
pi. varsities
4 ik work over t
This ajrcraft was used for ground suryey Eathe, crate, ap DBy
A
1t returned on D + 2- Y
, Count Rat, D
L e,
Position T e ,
DIt 2 Background 5
Back end of oil cooler duct, port 200
o " woon 1" Gaad stbd. 150
Front cylinders, reaching inside
engine cowl:—
Stbd. : 300 |
Port ; >1000 on one ior. 9
Mostly | 600
Dust slip behind engine cowl, Stbd,
under wing 80
Starboard wheel leg 80-100
Chocks (ex. Onslow) 2025
Fuselage and wing tips 8—8
15

Nose
Interior — background, except red dust

inside door, where chocks had been stowed| 20-30

>

D+ 3 Starboard wheel leg 80
Chocks 12
Port engine cylinders 350400

Dust behind engine cowl, stbd. 40




WL 635

Not 1"3PGCted
WL 873, ntil «

4
b SLurned with

Port engine ':071;“?: Pn'njk—\o
fll Chocks (ex 5 -M:Ji)uﬂ',ﬂl feae { By v\
;f) ‘i
4% \
70 \
&0
4580
20
2
ing flown via Broome
Stbd. engine, insjde cowl
Port engine " " 400
Chocks 800
One part of 20
pPort whee] leg
; 400
: ; (gen
Underside of engine cowl,, aft, : era.lloloevel s
Fuselage - background .

D2. Neptune
A89 - 303

This arrived back on D-Day but was not inspected until later.

D +3 Front end wheel bay door:-
Port outboard 00
" inboard ' 40
Stbd. inboard 200
" outboard 40
-81-



kwise rotation)
ndercarriage

heel bay doors:™

ront end of ¥
port outboard }
stbd. inboard
(After opening ©O
800 counts/ sec B

80

wlings on D * 8 the cylinders gave

(40 counts/sec y))

Hot spot on undercarriage
800

n undercarriage : %0
D + 2 were about 200 counts/sec 0

D+2
p + 5 [ Hot spot o
Engines on

509

/—b +é3/Ehgines mainly 60 counts/sec with one at 200 countSISQEX::::::::} ;

p4. Civil Aircraft

VH-MMA (DC3)

D + 5 [Mops used to clean wings
Port engine ' 0
Stbd. engine =
Back end of radiators =
200

VH-MMF (DC3)

[ lStbd. and port engines \
VH-MMK 2

[ | /Engines and radiator

VH-MMM (to Learmouth only)

L Fadiator |
Al . J
1 except MMM had been through Onslow ‘
._Eﬁ}- I
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SHOE
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Figure 3(a). Opening cabin door.

Pigure 3(b). Fixing stay.
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Figure
3(c). Fixing paper shield

n, crew alighting.

Shield in positio



Pigure 4(c).

Gas samp

le = bomb=bay bag.

F
igure 4(pb), "®. 34
b uct,

Pigure 4(d).

-37-
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issue, with A.W.R,E, respirator,
3 ®
Norma

Figure 5(v),
pgre i

l\temroo! clothing.

Figure 5. Protective clothing,



Pigure 6(b). Opening tank caps.

Figure 6. Refuelling procedure.
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Figure 6(d). Removing overshoes.
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Pigure T(b). Area facing east,

NI

Mortuary (Group laboratory)

FPigure 7(c).



active work,
Refuelling required careful Planning and a further

ppendix C) was issued to lay down the correct proce—
direction’ can readily lead to contami—

dure. Carelessness in this
nate i

d hoses and bowsers. Refuelling necessitates one man standing
Overshoes were used

and walking over a highly c

to restrict the spread of c
All the above aspects were handled by the RAF team

ontaminated wing.
ontamination.

after instruction.

4.2 General Monitoring
All monitoring of aircraft was kept in the hands of the AWRE
representatives, Dose Rate Meters Type 1324 were used on initial surveys
Contamination Meters Type 1320 were used

and for dose rates above 10 mr/h.
after the first day or so and were found to be a very convenient instrument.
Surface contamination was estimated from the apparent By!y difference on
this instrument. Smear tests were employed widely.
Results are included in Tables 1 and 2, and discussed below.

4.3 Sealing of Loose Contamination on the Aircraft
As already mentioned adequate facilities for decontamination
work were not available and any such work was kept to a minimum.
At the beginning of the Operation all aircraft were sprayed
with AWRE Barrier Paint after thorough cleaning.. Between rounds all
contaminated aircraft were partially recoated to seal in the loose activity

over all areas where servicing access was necessary, e.g., around ground
In this

supply hatches, cabin door, refuelling points, wing tops, etc.
way smearable contamination was reduced to zero.
At the end of the Operation the primary sampling aircraft wefe
fully re—sprayed to enable them to be released for normal serYice,fbut wxi?
Final decontamination was delayed until the end o.
For details of the methods used and also fuller details

restricted servicing.
er paint Refs. [1] and (21

Operation Buffalo. bhod
of the application and properties of the barri

should be consulted.
~7-



