tamination of Pers .
part I. The Mond tordng and Deoon anel .

¢4 Introduotion
pystem was devisoed to enable stafe 4.
- f

The RH Group control i the Totem dotonat
-aotive areas following e onationg, 8o
into thoBmd;: af comprised the issue of protective olothing The .D&“H.i_“ .
under RH5 ocontro tance with droessing, and the n 0;1 1r)rm ;

and assls v
gmrg::g faﬁ;i;::;nt mination of porsonnel on their return fr'.ol‘inp on op

om 4 4
areas,

2, Layout of the Systom

fixed at

The basic arrangement of the system was at an ear

trials preparation, but there were considorable dcviations frﬁnﬂ‘zagc i ¢
layout. The actual layout of tents and their contents i bost he Qngiha
reference to the drawings appended to tho report. (Figures 1 ¢, ;‘;mn by "

Je Preparations

During the initial stages of the operations, in addition
assembly of storcs, preparations were made to prevent spread Qfo the
material. The tent floors were covered with bitumeniseg Pape raﬁio-&%i
contaminated, could be removed, All table and bench tops we T, which’ Ve

P.V.C. shecting, to facilitate dccontamination. Even vwitp tie covemdwj.
contamination encountercd, the latter measure proved useful tG Low th
former turned out to be unnccessary, » though the

4o Operation of Each Stage in the System (Refe :
in Figure 1) erence in Bracketg are 4ol
4.1 Clothing Issue (A 17) 0 §

A party procceding to the active area entered RHS gt et
store,  They had already been briefed by the Health Controll he .clothing
with the necessary dosimeters and instruments, The controller 1ssuey
broadcast the list of names to RH5.. At the clothing ston eer had a)gg
along the counters and was issued with the following itéms%- g

undersuit, rubber gloves, a hood, sweat-rag » combination O;Iers i
respirator with filter and anti-dim outfit » Socks and short %lt’
alrfaaﬁiy fitted with white cotton overboots, The storeman nfl‘tber Yoot
training, was found capable of estimating quickly the correct B?sz'
and took roughly 30 seconds to camplete each issue,  When a ver ei
~Party such as that for rocket recovery was expected, the storemesrrx wzz%e

assisted by two other RH5 personnel and issuc was very rapid " This

speed of issue was possible only by carefully preparing the stocks in a

convenicnt position, for instance, by previe Lt
: usl ;
and placing socks ready inside thé byoozs. sly fitting the cotton ov

*See Part IIT —— e &
-6..




4.2

Dressing (4 4g)

in this tent,
€ssary, most

s> at least on their first
O ensure that they were
Ss the barrier to their

4.3 Reception and Preliminary Monitoring (4 21)

As they were

cording to the chalk marks into binsg
ems, items of low activity or inactive items, This
Juired before clothing

could be despatched for laundering, since
1T hes went to the normal Woomers laundry while the low
activity batch Was sent to g Special radio-active laundry, If too active,
the garments wWere stored Pending final disposal, Tolerance levels for
clothes Sorting were Varied with time after e&ch"de'tonation, and calculated
SO that by the time articles Wwere unpacked at Wocmera they would have

decayed to a level considered safe for hardling under the existing condition: .
k.

5 Pre-shower moni toring (423)

gned to record the extent to which activity
Penetrated ipe Protective clothi Possible an assessment of the
efficiency of a number of decontamination mixtures which Wwere available in
the showers, Tt would have enabled Pérsonnel to be told of any high-shots
Which would require special attention in the showers, However, no
significant activity penetrated the clothes and the only activity detected

cold, highly saline vater,  Soap was used
with difficulty and most People preferred the anionic dete

4.7 Final Monitoring (428)

After drying, attendants monitored each person using a monitop
1 and as the final stage, the hand and foot monitor type 1027
; rations were watched by an RH5 atte

ndant who authordseq
> free of radio-activity to return to the clean change tent,




s cascs hair Jf'ramained
In a fev hower until clecar,
> plied- to re-s C X

drinking water "asls?,grc scnt bza.clic by the high background Whi o

thrcc :nd such per songcto pe influence B2 2
s Vi A e

;§011027 mond tor Provg t ¢ ntrol on persoljncd’ s

o of rigld cOMEL . "y e avoided.

Lt mosttines it proy.g Qi

> ang g

; found a
- caslomlly i
;-,Z;i:gle, and b%r cfgglii ah backgrotmd
active cquipment,
5. [RHS Staff Australian servi ccmeg;lewgznweieszgiiable
ten ; D1-1. ’ 3 Proy,
RH5 was stagfggybznd then aga:.ne:: and intclligence and was paq e
keen:tage while the only N.C.0, togy
ng Touting

for trai ez'-igrO:o the othcrs_-;iz;ri S eor

::;grsllggr‘q;? t1’1002:1.' the ::Egie thz Issgigifﬁzgtm;; Zﬁem i ze o to

Srostaures i ceatired mon mporriziin, s

under man in A21, in c:lddition to :Zce;:;ngi;nd |
The N.C.0. and one Sy i fljm_ba%getmf < boﬁis §s = I?HS’
removed used overboots from and mommred %

itoring the sortie§,

gg:ieg glgves for re-issuc,

the boots. .

undressers were, in aq.ditigm, rESEQM1Ei:i£gri€Z;:

i 4 two. to the storeman, disposing O ;vy B oy ltme

el 01]? tghlzfy active clothing in sealed bags for 39) o the
packing sli

I‘l’ﬁ.ng non.

le, as dld

active laundry. - .
in : :d as dressers in A18 when possib
S i ;ﬂ?:;dalso assistcd the storcman in packing

the three men from AZ8,
non-active laundry.
Numbcer and Activity Levels of Personnel
ies intO the
From D2

6.

i i 6 persons made sort
During thc period D1 to D1 +‘!1 o) :
forward area, thc highost total in one day 'be:_Lng 55 on D1,
to D2+9, 246 persons passed through the organisation,

tioned that clothing issye
the Persons

: tgoing side it has becen men
was qgfcl?,m :;ife df‘essing, of course, rgther d.epended.on :
concerned, but could be easily achieved in 1(? minutes if the Person dreg.
sing was familiar with the clothing, The time to come through Ry5 from
the car-park back to the clean-change tent varieqd considerably but o
persons were knovm to have campleted this in 8 minutes, on the other hang
one man, bein: the last of about ived back together, took

no obvious bottleneck he \

On the whole -
ti70 persons at a time could pass each stage except i
r four showering at one time, this being the
vity found on

While provision was made fo
isation, The levels of actj
i rsonnel were analysed and are

longest process in the org
the head, body and feet of returning pe
Presented below, both in tables and in the form of cunulative distriby-
tion graphs, plotteq logarithmically. The figures Presented are those
actually measured on return by a 1021 BY protc with open wrindow held 1 iy,
fran the Surface, not being referreq to ime after the
up did not fall off app

detonation, The levels Picked
decay occurred, because Parties were limiting theip exp
» Proceeded nearer

evel of radiation at all Stages
to the most active areag,

v :g:tf:;'lmﬁn.g table Shows the activity level of mersonnel returning
+ The cummlative figures ape also shovm plotted in Figure



f, — T RS To1 (Total 336 ) Te2 ,\T‘:‘ E‘i"nfff',"'i)w
A“ﬁf;’fﬁ%ﬁ;’,‘f i Fer Cont -
2] | Men in Range e A Ko | T
S 95.7 B4 o1 96,5 42 9547
15=50 B4 16 ' LR 3
50~100 - - gy TN - 1
100~ 500 R At 1.7 0 “xlf 1.0
500~2000 0 5 ok 0 9.5 0
ihands SUOOF 0 5 3%, 0 R il
Cumulative Per Cent. Cumulative Per Cent, -
below 15 DBwils, Sbi 51 9635 « 42 9547 ‘
im0 9adhus: T0us 96 98,5 62 98.7
e 997 78 STl 100 69.5 99
" 500 100 92 99,2 86,5 100
" 2000 ‘ - 96
Mooy, | 100 100 100

: {Et has been discovered from the analysis of these figures, that the
distribution between personnel of activity picked up can be predicted by
use of Poisson's Series, The order of contamination, i,e, up to 10
counts/sec, , 10-100 cts,, 100-1000 cts,, occurs almost exactly in accordance
with a Poisson Distribution, the correlation being re rably close in the
caso” of'"the feet, "If 1f M55 Poisson series e-m(1 + =5 s

the first term is taken to represent the fraction of p’erscﬁ—fs with less
than 10 cts./sec., the series then predicts the number between 10 and
100 cts./sec., as its second term and between 100 ang 1,000 as its third

term, The values of m for the four cases plotted in the graph of Figure
4 are:-

Totem 1 (Peet (O}
Head 0,14
Body 0,165

Totem 2 Feet 1,08

The exact significance of this relationship is difficult to assess

but it may cnable more quantitative predictions to be mode of contamination
levels likcly to arise among, say, rescue workers in Civil Defence, 1In
order to test further that o Poisson type logarithmic distribution is
associnted with contamination, the results of the survey of rubber boots
from the Hurricane Trial (1) were similarly analysed, Again the
distribution was found, this time with a maximum in the curve between 10
and 100 cts,/scc,

$ The quantity of raw water consumed was not recorded but it is estimateq
~ that about 400 gallons were used on D1 day, mainly in the showers,  This
corresponds to about 8 gallons per person showering,  Probubly with hot

’ more would be used,

-S‘



7. Conclusion
achieved its purposc of protecting -
Tt appears that it ﬁ?:ﬁel
8

The organisation
agpinst radio-active contamination.
witkcut too much inconvenience and disccmfort to the ver
there were no complaints on this score. The task of ;‘1801“8 Conge
was no real problem owving to the low order of contaminai?ontaminag-fe%
fact that nothing penetrated the clothing, 1In the cas 00 ang theon
ground burst the problem would probably have been greatz ¥+ ah ungen
contamination of personnel was mainly due to the large ; 2 %
of fallout particles and to measures taken to reduce du dverage size
Erueiiing i cpen vobilase oo use of tonts calsed nary o
supeciaily in the high yinds frequently encountersd, Thein oo T
supervision 32” ding of the organisation over a wide area e >
s couli be cait g o v s g
Dol & implificatigzzgf a.xgge w;zllgl- be amitted on any future oc&%nt“med

ole routine would be possible in 2 s; s\*:,hile
em

more idcally arranged for the purpose.
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8. Introduction

» Stcrage and issuing
active areas, both
alth Control.

vision of protective

d
N stocks of clothing were for the Pro
the forward areas.

The ma
suiting for per
Th 89rme1 Proceedin i p
e basic issue included the foflgﬁaizftles gy

Aertex combination ﬁnderclothing.

Protective combination suits.

Hoods.

Half Wwellington boots,

Overshoes.

Socks.

Sweat rags.

Respirators and anti-dim-ocutfits.

Gloves,
laborzzgl details of each item, and of the other items such as overalls,
Photogra;gscoiafs’ hats, etc. are given in Appendix I and in a series of
and undressing lustrating techniques used in donning protective clothing

essing.(Figures 5 ana 6).

9. Cammentary ang Recommendations

9.1 Aertex Combination Underclothing

broved completely satisfactory and their continued use

: These
1S recommended,

ght be considered for work at cooler times of

A heavier garment mi
A

day or if c091er conditions are anticipated in future trials,
garment of fine knitted cotton type would be suitable,

contamination standpoint to use
r outer suits,

i It would be preferable from the de
thieker underclothes rather than thicke

9.2 Protect;ive Combination Suits

These suits had been modified since operation Hurricane by the
bcws and knees., The effect

addition of a denim reinforcement at the el
of this addition cannot be judged since very little contamination was
In view of the fact that the additions make the garment

experienced,
significantly heavier, it is recommended that the reinforcement be
anitted for land trials,

In other respects the design of the suit was satisfactory,
although the provision of 'an instep' tape on the inner leg, similar
to that on the inner cuff, would be advantageous.

The material used in the present suits is open to criticism, VYhile
the type and weight was quite satisfactory it is recommended, in the light
of experience of the decontamination of suits used on Hurricane, that
i suitable fabric, (used

an undyed plain gaberdine (cotton) be used,

in experimental suits made up for RH5) is a close woven bleached
A fabric of this type would probably be scmewhat cooler

gaberdine, ; s :
when used on hot sunny days, The weather proofing of mateylal ?170 _
was not effective although the test, a thunderstom of tropical intensity,

b



and there are
; erisl is vat dyed e
somewhat severe. This me ST he retention of activity.

the dye m&y aid T
be avoided as decontaminati,

The use of mordanted dyes should > on b
soquestering solutions would be hindered by the prescence of metals wh?':-ch
will exhaust the chelating agente.

r terylene would be suggosted but may have

. -y The retention of activity by thegetO
although figures for Penctratig
n

vas
indications tha t

The usc of nyl s
oxcluded on cconomic grounds .
fobrics is much lower than by cotton,
are not yet available.

The size distribution of the suits was rnthz‘:r inadequate, as wi-

scen in the Appendix, only sizcs Up to 5 £t. 10 in, were provideq 11 e
actual fact there were a fair number of personnel in excess of 6 i‘t
-

9.5 Heood

Hoods were
expericence gained in Op
about the heads of personne

sent trial as a result of

jintroduced in the pre
where very littlc Protacts
1on

eration Hurricane,
1 was provided.

The hoods were fairly satisfactory although the facial apert
Although, of course, the hoods werc ungi ang h

skirt were a 1ittle small. s AP
high levels of activity, they were completely

successful in excluding what octivity there was.

Recommendations regarding fabrics in Section 9.2 opply here o3
{8 SO.

9,4 Half Wellington Boots

These were complctely satisfactory, very little
was found, although those uscd on the Kitten trials were W;irg‘zamc 4 Nation
n Off.

9,5 Overshoes

Overshoes were introduced with a view t ing
& 1
of the rubber boots ond in this respect were remarka.']éiguff—. contaming+s
;zefsgoes themselves were often fairly highly contamin a_tgc-LI%ctlve- .
S it i vove Pegien ropialy. | proriamtery S0 er < (X
. ’ r, such overshoes arc e faiy,
regarded a eq
as

expendable the situation is fairly satisfactory

Providing such a step was economical, soles of oversh
>rshoes

future be of nylon or terylene or s imi !
ome similar materi Tight
would be expected,although the overshoes would cos:r:%.gh‘blBetter We:':nr
S, Y more,

alternative would be to impregnate the soles with poly

material, thene
A

906 Socks

No comments.

9.7 Sweat @ES

The sweat rogs
uality:" * Soite thi cgs werce of cotton scrim ~nd of = '
is rceemmended for t rather better such 75 a lightbf & rather inferior
ment and j_@remz‘iog“' futurc, with possibly - mioioft?n terry cloth,
#ith a wetting agent to unpro’l ve*;ts Ci'mgbtmat-
‘ apsorpancy,

9.8 Respirators

— No general
Al o comments can be made h
crc, The advisabilit
y or

y weari ;
filtc c- earing respirators ma
ltcr activitics ag maagurcxl g; RHLy.. 20 pecartained from the SRR

com,

4
-j/-.



i

Probably

The anti-ain ouipy
1ts were of i g bt
depending on the technique of us; .var:.a.ble efficicnecy,

9.9 Gloves
iost complaints regarding the protective clothing were
These were of black rubber with
fairly narroy gauntlet, Hands of personnel invariably sweated con-
d.'l.fficulty in removal was experienced, In same cases

the gloves became torn :
but, k :
contamination of g nds’resulgzgfg to the low extermal contamineation, no

hile impervious gloves are necessary for handling hi con-
tamina ted Objects, andgsuch gloves will gcessarily czﬁse gggy sweating
of the hands, it ig recommended that personnel likely to handle only low
levels of activity wear woven fabric gloves. Such gloves might be worn
by survey teams, drivers,eto,

In cases where a campletely iapervious glove is required, fabric
lined P,V.C. gloves might prove easier to manipulate, although they
would reduce the sensitivity of touch,

9.10 Other Clothing

1 clothing was issued by RH5 tean.
were satisfactory

te RH5 personnel

A small range of additiona
hats, berets, etc,

41l items such as
Full length overalls -
in A21 and A22 active tents,

laboratory coats ’
buttoned at the neek were issued




thim g,
e heny
burnip, By
of hotg ey
R

LOgo they in
fronn a1

oh 4

cotton " Loverhing to

“ 1Anes and 5 1y
“or h.ﬁtf’. P
thoa_q Yere -

. fn
Bultable Plsce
Mt op - o

'ut’l‘ic.-xrmtl'j TACLLY vrerey
T of ~3tqgg‘ wood

Jince o ty s 1isirved by lacik

items vers collected
Ancinred an “active

be n.8hed of't, £l NP « the
Using fshoo{;,: :.ng ;v" nV:;;a.bl r:&ﬂvgﬁ‘.;u mt?m,ilw:r:: ?;"1&1
Mothod vy ®volveq ‘Q‘tl’-“"'a:tvzitlzle and eventuslly the folloring
(1) Agitate 55, ,
5 1 out,
( v Wegrf‘ ong ::}Yent petrol ang Squesze out
(11) Boak ang , tate 4. « 1t
&% loags Eim m:t n turgher 22 211011; solvent petrol for
(111) g0 in hot eo1utson
containing 4 1b, scdium metasilicate
&nd 4o0O m1, o detergent (cﬂﬂ:rgoz £.) (about 10 gzllons),
(1v) If st117 above 50 otg 8ec, socak in 20 llons solution
Containing, i e
2% 1, Ammonium Citrate,
20 g, Cellofas,
1% 1b, Comprox,
1% 1b, Versene,
adjust to P 5
(v) Rinse, squeese cut and hang out o dry.
13,2 Typical resmlts With this process obtained on D1 & 19, with
very 'oily Zloves zpre Ziven beloy, -2
| Level - Counts per Second :
Process 3
,I Before ! After -
/ 800
Standard 80ap~alkali 1500
laundry wash
000 300
i) Above 1 200
" 300
&) " 200 e
oy 100 50
iv) + (v) .

using this
glmfy and overalls

1000 ct'o/m‘

without the level
yould done otherwise, for in a half
— were quite frequent,

from these machines was also improvised and a

the ground
Gff and 418 sctivtty Level matehed bt e

used as a scak-avay, m.mmm
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quite wel]
into the ear

wes Técomnended that . e
aonths after oPerations ccased if a survey sho:

and very heavy storm

S assisted in washing the active p,
th so that very 13t

tle was recorded on the Surface, It
this area should bc cordoned off for at les

st six
‘ed any signs of a

ctivity ¢
14. Conciusi ons

Only about 200 1b, of low-activity clotl}in-g Wwere sent f'rOm’Emu to

Llo-active laundry at Wocmera and no difficulty was CXperienceq
11 cleaning this, However, samples of higher level were ret
€Xperiments and the

ained for
restl%)‘.s showed that high decontamination efficji
7as difficult to attain :

Clothing rendered oily ang radio-active from contact with aircraft
Proved dirficylt g clean, but by using a combined solvent and camplexy
Wash process > Sufficient syccess was a

chieved to enable work to continye
on the contamina teg aircraft,



Tvey inst
Tume:
& sion, "8, taken intq

aActive St econtan 2
etC., Pen Tl = S . Was:tlon ?f ller items of e
to havye e € monj o ing ang Provigeq, for the storage ?‘upm?nt‘

t least 100 Az Chteminaticn, Thio lgttequlpmegt

S from A20,ang 5o A, but wzz Wis ;ntended

ide being transferred to the
Ve envelope, Thig Princi i
i Ple, using a
ly_ used, although the clarity, of th%
An improvement

Polythene envel W
times left Samething to pe desired,
1 point pen in Place

17.2 Vehicles
Rovers were allocated for use by parties re-entering

icles being used for pPreparations prior to D1,

active areas, such vehi
ence gained in rehearsal when the vehicles were
reas, the hoods, wind-screens and side

On the basis of experi
driven through same very dusty a
These measures were found to reduce
g wind there was a tendency to

Screens were campletely removed,
the entry of dust though with a followin
The removal of the above parts also
tively low level of activity

travel in one's own dust cloud,
aided cleaning and the maintenance of a rela

on the vehicles,
additional step was the sealing of the canvas covered seats ‘1{1
- ' The sezt backs were of leathercloth and were not considered

Three land

P.V.CO mee‘t’ a
to require ~overing.
-17=



'allout
- Y dusty a
terrain was very on .
1 hundred fect into the exi;:1 H’iggqy
a Sve
L

p ty and
Nature of Ground Activity
been very hi
r to have
teria.ljo:ma Frobably ‘quite low,
ma

C
E‘i';’;;req

8%
a the
Close in to the ocrater areo
not ap.
Ve

era
days columns of dust ,,anccll;gunov
the activity of such duagduot
Proportion of fission pr very high winds were en
days after D1, uan:nated by the active dust
I'or one or two alightly contam hand shortly after D2
and much equipment was e iierotheveimnd e tortay & very log oo Sey,
up from t:hol tﬂ”fh:r;:g;t and similar equipm &Qtivlt';“-a
a la .
T d contamination by fiss:.—rogwngdlr;:g.grap?eared to
In all cases grou? frem the relatiVOIYf:; the greatest Zo fallc’ut be
very amall indeed apart from the YO ATETL that due to induceq” ‘Tibuty
sotivity AoemEne o8 the fallout areas was factor, in the acti"iton ty
e Ty Gk iiaved o be.only:a min I it retries o8ent ¢Js
Though formerly consdor consideration, Ald q:;iation and thved from ?Qla
;_f fdm:fege;oe:;o:urm: was active f;‘:gl :gd g:eas::rtained by theet;pr(?&"encéhQ
e tivity ¢ d 5 g op
or absence of removable ac ed the clearing of recovere NStrumeng
This greatly hinder 8 ang '
d_lfferent fr
Yy at One m:n
all ofp Wi};}e\

simmears. +
equipmen .
of the tower proved to bg :
ta. actua1 §h%é:gttggnggzgést prqportion.of :hgdgczlzlt
# 0.2 to 1 mm. By aate et Y
oy, r iy ftﬁm :;rticles were not readily picked uP Dy passing Vehiq .
The T There was a little fine dust Whichs’
tllis ‘-TQS

19.1,1 Survey Instruments
lHost of the instruments used were h:ype 1313 radiation
o etuilils . s ks. Th

monitors, originally carried in heavy canvas versac ‘These
often stood on active ground, or left on the floors of vehicyeg Whep
a certain amount of activity had been trodden in, Although cont
tamination was only slightly above tolerance, the canvag bags Were o
easy to decontaminate and scme were eventual.l.ly discardeq, One o ot
two survey instruments were slightly contaminat

expectations.,
distance.
i ab?:t by';heegigg sampfés in thc fallout arca, tut
was adherent to surfac
negligible.
19. Decontamination of Equipment
19.1 Equipment Re-Entering the Active Area after the ExPlOSions

ed but were easily
rding meters erected after D1 became s\\ ,

cleaned,
The gamma dose rate reco

to wind blown dust but these were easil

one of the units hag collecteq g moderite

slightly contaminated due
cleaned; adhesive tape on
amount of activity,

19.1.2 Vehicles
The ILand

work were driven through

Rovers used for active
ters, yet in Spite of thig
ly on retux\'n from g

same highly active ar as, including the cra

the general level of activity was low, Frequent

sortie single particles of 0,2 to 4 Tm, diameter had beep carried,

into the vehicle on boots or on equipment, but g careful vacuum

cleaning removeq the sand ang active barticles, Occa.sionally large

re throwm yp by the wheels and lodged under the

C€ nozzle on a vacuum cleaner

amination wag apparent only

af::tive barticles we
Wings; carefyl Searching with 4 crevi
Ve,  Fine dust cont
ially on oily engine surfaces,

Was usually effecti
on the lower parts of the vehicle » €speci

(S



.

Where
up ¢
activy ¢ OR500
Yy al C/S 10
dust wag reso collecied%) Wwere detect
&ular) on the v, able., A certain ¢ -
Y depositeq Wheel rims where a t) ilcrl; amount of
s n coating of fine

No g
1 €con
ater asaime;mt“ion:tion of the ey
vehicles was a
ttempted as the
y were

patrol
1ing the &otitz Australjaen Peace Offi
areag e cer organisation f
% or

19.2 B i ent §

Centurion
Tank
lg‘idar Aerials - A.E. Group
P ast Gauges - N.S.2, Team
ameras b %-g. Group
= P.0, Group

19.2.1 Enturion Tank

This 3§
Healt item was b : :
survel'yx g:gtroq_ where i1 couigu%gtmm its site to a position near
v e With a type 1024 2 ored with greater ease, A
evel of 50 ¢/s ¢l monitor on D1 + 11 indicated a general
braSSWOrk. Sines ;se to the Tank, but with high spots at iny
d.eCOnta.minable exteno§t of the radiation was neutron induced and not
given in the a I,>Pendix8?£e smear tests were made., The results are
- Wind blown, was sli ht . %lthcugh loose contamination, probably
serious hazarg A?.th, the induced activity would constitute a
Pese59 weuls I'mt = ough the general level if assumed to be due to
extremely activ ve decayed much, the radiator would have been
€ nearer D1 as Cu-6L4 has a half-life of 12.9 hours.

It wa
ey 3 recoxm}x;znded 1.:hat the more active parts of the Tank should
- own, which being done, the vehicle was rcmoved to the

clean areas,

19.2.2 Radar Aerials

The N,S.2 Radar Aerials erected for Totem 1, had been
exposed to sand storms for some ten days before being recovercd,

As the figure§ given in Appendix II show, smears were moderately
Again a general level of about 50 c/s on a 1021 instrument
After cleaning, as indicated, the

active,

prevented direct monitoring.
final level was considered low enough for the equipment to be

crated for return to the United Kingdom,
heavy thunderstorm

The aerials exposed to Totem 2,also to a
After routine washing the

(D2 + 2) showed low smearable activity.
equipment was passed as clean enough for shipment,

19,2,3 Blast Gauges

£ D1 and D2 the M,E, Group
last and other

th a number of b

ed up to 1 R/hour (H + 8 hours)

ty was not smearable and appeared

oB.A, nuts removed from some of

nd-window Geilger showed a half-
d to decay

On the afternoons O
returned from the tower areas Wi
es, Some of these register

ga . .
close to the gauge. The activi
the brasswork,

to be induced in

under an €
the gauges, and cwted themselves appeare
1ife of about 12 hours. The gaugesivity'would T o be aluost

at a gimilar rate.. The induced act
~19-



i

tivity wvas detecteq
1ittle a:he gauges had rlecay,,c-f',CQ

very =
entirely duo 8 04i0"a cov 2872 00
;:f;f ::;;:n:co, thoy were T
19,2.4 Camoras s which were exposed to a1y,
All had been Qrotccted ‘-;t
v

ber of’
of a num mecdi“"ly,;ogt of the rest were cle,
Treq
carefully examined ang .

ds were :
eal mainly a matter of lQCating

r two
c?::o:tmnimfcd. rtfgf::tzlfnifallout.
amall visible pa
chniques
20. Reagents and Te : Ko ‘
ough the level of contaminationwvatz.sTiggélsused iﬁozz riation
Although The usual reagent 2y am3j, o
had to be ef‘fected;{ gents would be useless in r, unnnaless &nﬁah
ter. Sequestering & , AL,
::e:onomioally large amount were & ’
Solution and Southend Paste

nating solut
on of aircra

20,1 S.D.G. . b
" ion D.G., g

A general purposeé decon‘.bami.i e 03. A -

but was used only in the decontamnina hag,

Tn addition a mild abrasive paste wa The COmPOs] £ o By

s prepared.

LOO ge

Pumice Powder

Teepol : 28 :ll.

Glycerine 140 ml.

Water e
20 g.

Sequestrol il.
well together until a thick pagte 35

The ingredients are ground up
obtained., gI’h:i.:-x composition is similar to tl:le household cleaner
"Gumption", with the addition of the complexing agent,

20,2 Vacuum Cleaners
Totem

By far the most useful method of decontamination on the
Hoover domestic type cylinder modelg Were
they Were

ned insige

trial was vacuum cleaning,
available and although they were not campletely satisfactory,
In particular, low levels were maintai

of great assistance,

vehicles, where fallout particles were inclined to accunulate, havip
entered on boots of personnel and on exposed equipment, In aggdj tioi s
stray samples of active sand could be removed without hazard, @ :

Yy amenable tq

The fallout, being relatively coarse, was particularl
In one particular instance a small Piece of

vacuum cleaning treatment,
carpet, experimentally exposed in the fallout ares gave 1 to 2.0

g 0
but after a thorough treatment with the cleaner, the level Was’reg.uz/e?}.’

to the background figure of 2 to 3 c/s,
culd perhaps be conditioned to consideration of

The above remarks sh
In more humid conditions it may well be that

the climatic conditions,
the vacuum cleaner is far less effective, as indeed, loose dust would

probably be less,

that ff: i’ffj‘fefl ;:dv;;taggs of the present type of machine were, first)
dust, and secondl 4 th:to ten clogged up by the finer particles of sandyand
of the latter thy’ba the filter bag was not removable As a 1t

» the bag had to be emptieq by the rather cw;\bersane ;:i‘;md

~20~



when ¢, 7
e £ v hen o
Shine agfi (Thiy yo Slogged, the inner filter febrie
ve) » Of Courae, Scmewhat hazardous

= :
£ era) théa was S&ti:“ :tin
active aampleaidemble c:r:? A most §90ds were well bel
W"ere Storeg We]i‘li o exXerciseq to‘.ensurz ?hn:.hia 1
10ns away from the moni toring poaitio:\’gh- yon
20.A hards;.&nding,

In the
areas an p dms i to of
These levels g t° about D f“%ts oI by personne. returning from forward
of' the Suitg Znere mu&lated,’a::;evated tQE?};mce levels were used,
tolerance leves Teaching the v &t decay, so that the activity

. UNAry on the following day would be at the

In Smea
A test
2 few Qisin tio 00 eXposeq Quipm
Clelren Soogzmha_;_lons per mjmlt: p:r :;Ea:et.nch
Smear
. counts of up to 25 4. /mi +/8q. in. of surface

£ be introgy
SMtAGE, Uy Pt tpoD® Tigure of 15 o
O & figure of 10e P95 Of packaging ana return to the United
S on an open Window 1021 probe was deamed
Srance was adhered to,

Although a large number of j
area, contaminatjion was only slight,
being more tedious than difficult,

The greatest contamination was on the vehicles used b re-ent
Parties, up to 500 ¢/s (1021) being registered on the engilrrxe casin?: It
1s fortunate that decontamination of these vehicles was not required, as
the engines were somewhat inaccessible; if cleaning had been required,
similar techniques to those used in the d econtemination of ailrcraft would
Probably prove most satisfactory,

Operation and Layout
Reference should be made to the layout plan of Health Control

23.

shown in Figure 4,
The operation of the system as far as equipment and vehicles were

concerned was as follows:=
Equipment taken into the field after the explosion was carried by

the personnel concerned to the waiting vehicles and taken away,

tey, should
eturn all records, instruments, etc,,
1 gfsigl;:n?;l ;hs; :}!:arveraormel concerned, before proceeding to
be le : :

2=



In addition, Aqq
tem. s < 8k
tion SyS of the site,
tamind ainder ag
try into the c'!.ecog1 from the remto plan. A19 was rendered_
1 for en 100 Y

at

have been at lea

cco s had to be . Senyy
s not laid out & active good Storeg els
fact the site ™

ive store . stop at A4
usazess MeFPREL turning sortlexsdshogi'g. ’ :zgve on 200?}:' S Way
Tt was intended thati:;:tmmcnts ’ reczf t;::" personnel had beey, e I;arl;
in to leave all samples, foot to A21, to don vwhit? Protectivye Clots?d ay
then proce ime they were les, monitor and if hy
A20, 4 pep convenient t llect sampl€sS, = Necegg
clean, ortat :he active A nts under RIH5 supervision,
and re-enter iristrume

decontaminate equipme nt

Qb‘
\

)

to Qump goods on the ,
S a terﬂency : 1_20"&
In actual practice there thive and badly packed S%JII;ples, With tr
including at times ver.Z A20,A was unduly high. i 0;13 or two
$ u:calmgles had to be.removed 1;1t;e;te :ESh. N
occasions hlgﬁly :::;:edecont inated thelrtOWTl equip ’ € surve
m

ark <
z{,esul’t that the Dacl

tho
v &

$ ; § 2k lan was the provision of
S S—— °’:iss;§;1 :;ﬁe tﬁtglgn;lj-bpstaff and others into thea
normal barrier sy:, 321 area for recovery of records, equipment, eta., fop
HeaJ_.th_Contrgi. ;:sl;’nd wark in the active laboratory A20, A barrie, hag
::rg;.c.mgmv:isgd near the active exit from A18, and a system of Laboratopy,
coats a.t:'-n;fl> overshoes, similar to the Aldermaston systex? m‘!:roducec'.[, L5
disadvantage of the improvised system wasthat the monitoring facilitieg
were at a distance,

The use of tents on the Totem trial proved very inconvenient; the
active store A19 had collapsed by the end of the trial. Criticism may
be made in respect of the unsatisfactory method of erection, necessitatir
frequent repairs in windy weather, Buildirg S, either of the Nissen or
other types are essential to the smooth running of a Health control syst

. _ From the research aspect the opcration of g counting room in an ope
1naswept tent was almost impossible

; and time wasted on this account mey
® Deasured in days, Any lerge-scale

g decontamination ould have been ve
fficult in water such a8 was available on Totem,

L. N8 Was provided with electricity and'
LNATIoNn was dane i o o~ -« : :
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decontaminate equ. i - 8 tendeb 1y Pa.,ckecl samples, Witﬁa()\ A
©  very lvewas unduly high. On one or tw the
ar removed into the Bush ©

ir own equipment, the surv?'thﬂu&h
¥

ions
f:c;esrieral other te2TE Tienl

ters had u 1y to nal Plan was the prOVisiOn
— sion in the origifi‘- RH5 ataff and others into :fl a D
One serious omis the entry Zry of records, equipment e

normal barrier Sy’tve area T ﬁ ﬁ:ozctive laboratory A20, A ap.i2 for

oxit from A18, ard a system or 1., heg

vehicles g .
e T ke et st weten Lrer o,
coats and overshoes, o a system Was ¥ T f""c‘l:‘-l'.’t'.:i.ese

ise
21sadvantage of the imprOv:S
were at a distance.

em trial prOV'ed very inconvenient.
t trial. ted 2’ W
B el e A et erestion Lol
active store -0 S5, ihie unsatisfactory B e o er of the SCoSaity:
be made in resp€ 4 y Weather.' Bu:LlulIE,Ss er the leSen B ihg
frequent repairs wind oth running of a Health contye Syr
Stey,

other types are essential to the smo
e opcration of & counting room in

arch aspect th ; » an
wirﬁswl‘z;? :gstr;:: almoszp impossible and time vyastgd on this account OPeq
be measured in days. Any large-scale decontamination i:0uld have beenm?

difficult in water such as was available on Totem,

The facilities for handling vehicles were adequate, although the
provided for the servicing and decontaxfninatlon of vehicles was of 5 pog
design, A lower ramp would have sufficed, and glear access betweey thr
tracks is required. The area for decontamination of vehicles wag - &
although on windy days the herdstarding was swamped with sand and tpn 4%
gullies choked. The hardstanding was provided with electricity and

and much general decontamination was done at tables placed there, Watep

on the Tot

24, Kitten Trials

Although RII5 team was prepared for decontamination of
equipment associated with the Kitten Trials, their servicespggignggi e
fequlred. It is understood that the level of contamination
ow and readily removable, Duckhams' Jelly was said to be

dry decontaminant, the j i
tissues, : ¢ Jelly being rubb

was very

a very effecti
ed on and wiped off on rags and

25. Recommerndations

worth making in comnection with the

andling of equipment and instruments

“22w



The requirements for g Vacuum clean

ai High suction,

Ncgn-clogging filter,

er are as fO].lows:-



1.

2.

S

L,
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FIGURE |

BLOCK
LAYOUT oF 7y CONTR CONFIDENTIAL
¢ i OL AT £ FIDENTIAL.
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3% e > TO ACTIVE apga

%"E WASTE

AR
ouT
A38
BRACKISH
WATER TANKS :
7 16,000 GALS. NOTES: :‘i MARQUEE == DUCKBOARD PATH
e MINE WIRE
! X1 WATERTANK. === ;F_Al_‘c“m Aroung === EARTH WL
1 . | BRACKISH WATER FROM A33 PIPED TO A20 A20A. A2T AZ8. AR e QUTWARD ROUTE OF SORTIES
2. ACTIVE DRAINS FROM AR0, A20A, A27, AEB, TO EFFLUENT PIT. v—=- RETURN ROUTE.
A3 CLEAN WAITING R.H.. A2l DOSWMETER COWECTION
Al4a BRIEFING & OPS RH.I. & PRELIMINARY MONITORING.
Al6  INSTRUMENT STORE. R.H.2. AB2 ACTIVE CHANGE

Al7 CLOTHING STORE. A23 PRE MONTOR AND COUNTING.

Al8 CLEAN CHANGE A27 SHOWERS.
Al9 ACTIVE STORE A28 MONITOR
A20 ACTIVE DECONTAMINATION A2S DENSITOMETRY.

APOA HARD STAND VEHS. CONCRETE.
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