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~‘Our Refs BSSPT/Irials/29 : '
Your Ro;’: @A/&./G/(s)rg 7th July, 1958

I agree that your letter of 2nd July gives a correct summary of our
discussion with regard to Film Badges and although this is not the ccmplete
solution it is accepted here as a practical gompromise.

With regard to blood counts, I have sought the best medical and health
physios advice available to me and I must advise the implementation as far
as possible of a universal blood count for all members of the Task Foxce.

Ve did agree that it was not possible to cover everyone for the next trial
but that all replacements ats Christmas Island and all those whose work is in
the 'forward' area should be "blood counted"” and I strongly recommend that
you adhere to this. :

It is recognised that from a purely medical and perhaps also from a

logical aspect - and right.
However, apart. rom 595, -:M believe is adequa "covered in any case,

our main concern is to avoid subssquent olaims.and legal battles and even
more important the consequential unwelcome publicity. If a man has a
tendency towards leukaemla, anaemia or any similar condition assocliated with
a low blood count, (the incidence of these diseases in a normal population is
sufficiently high to make it likely that one or more will sppear from time to
time in a sample of 4500) it matters little to the newspapers if, at Christmas
Island, he worked at the Port or in the measurements area. The only real

safeguard is to make as sure as possible that such men are not included in
the Task Force. :

It may be that the advice given by
[l vec effected by the difficulties of unde univer

.count": if so, and you should decide in favour of its being undertaken for

the future, it is possible that our Medical DJivision here may be able to give
some assistance.

m ViOO‘M&rﬂh&l J. er, CoBo, DOS.O.’ ROA.F.’

Headquarxters Task Force Grapple,
Air Ministry,
: Whitehall Gardens,
London, S.W.1.
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Thank you for the letter SSPT/Trials/27 which you gave me yest 5 ’ '
in which you strongly recommend that we ‘should ‘jnstitute blood countsg:g“f"": SR
Christmas Island for all future replacements and that those whose work is -
in the forward area should be given blood counts before going therb.

The R.A.F. medical euthorities do not support this view.
a copy of a letter received from Air Commodore Stamm, the Conaultant
Pathology and Tropical Medicine and same notes prepared for me by G '

_ ™ :

time is getting short. If you still do not feel able to accept the R.
medical view I propose we should meet next Tues afternoon - (July 15th)-
at A.W.R.E., and flog it out. I would lik and

to attend, and I suggest A.W.R.E., medical representatian ag:: -
well. I think it as well to keep the meeting as small (but well informed)

as possible as there seem: to be so many differing views oh this. N v» '
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@ R.A.F. Institute of Pathology and
= o — . Tropical Medicine, -
T HALTON
Ref: CP/70 ‘ 4Lth July, 1958
Sir,

Blood Counts and Radiation Hazerds

I have the honour to forward my views on the above subject in
response to Air Ministry request under reference C.95567/57/MAS.

2. T have attended several lectures and symposia on the laboratory
aspects of radiation hazards and at all these the conclusion has been
reached that significant changes in blood counts from exposure to
radiation are not signs of impending danger but of gross overdosage
already received. The routine use of blood counts is therefore not
only futile but is actually dangerous in that it tends to produce a
feeling of felse security in the uninitiated and to engender slackness
in the sue of monitoring methods on which reliance should be placed.

3, It is sometimes argued that pre-employment counts should be performed
to exclude from employment anyone whose blood picture already shows path-
ological ebnormalities. The validity of this argument in both its
professional and administrative of medico-legal aspects is open to question.
So far as I am awaere there is no evidence that a person with anaemia,
leucopenia or any other blood abnormality is any more suseptible to the
effects of radiation than the normal subject. From the medico-legal angle
a normal pre-employment count merely strengthens a claim that a subsequent
abnarmality has been caused by radiation. It is true that an already
incipient leukaemia might conceivably be picked up by the pre-employment
count, but the chances of this happening must be in the region of 1/1,000,000
or even less, so that in practice to do routine counts for this reason alone
is equivalent to spending £1 to save a penny.

4. It would be helpful if a report could be obtained from the scientists

at Aldermaston stating their views and their reasons for wanting routine
blood counts.

-
’
Consultan Pathology and

Tropical Medicine.



N Blood Counts ENT

Notes for T.F.C. [ (D of H & R)

1. Several must be done in the same .u"zdividual under standard conditions to
establish their "normal"count.

2. A single low count in an otherwise normal individual would in. itself be of 5
little significance. ' i
3. If it were really significant, in the overwhelming majority of cases he
would have been accepted as a sick man already.’

L. In view of this we must consider "the logistics" involved in wholesale blood
counts on say 4,000 people (R.N., Army and R.A.F.) on the island.

5. I estimate that for a single blood count, a minimum time of 20 minutes must |
be allowed - this takes no account of cleaning pipettes, slides, preparing diluent
fluids, and keeping the microscope properly serviced.

6. However, assuming a continuous supply of fresh pipettes and slides, to complete j
one examination on 4,000 people would take a minimum of 4000 hours = 1,333 hours !

3 : :
approximately, and assuming an 8 hour working day this figure becomes 1,333 = 166 days.
8

7. In practice one would find this period very much extended due to many factors
concerned with the "minor administrative contretemps™" inseparable in real life from
mustering 4,000 men of different arms and units and running them through & "blood
counting gauntlet " even if perfectly organised. For these I should allow at least
a further 50 days. ' :

8. One now begins to wonder how reliable the figures would be from a technician,
however skilled, if subJected to such satiation.

9. Further, suppose some apprently normal men - as would inevitably happen,
particularly on a single examination - were found to have unusually low or high
counts, what policy would be adopted with regard to them. Would they have to be

sent off the island for a prolonged period, and kept under observation? If so, where?

i

|
10. Such wholesale blood examinations would inevitably raise alarm among many, and |
others would interpret them as a lack of confidence in the safety arrangements. :
11. In Atomic Energy Esteblshments where any counts considered necessary can be
conveniently staggered throughout the year, very special counting devices have been
devised to eliminate the human "error" inseparable even from the most practised
technician.

12. In view of all the above I have no hesitation in concluding that the Royal Air |
Force should not accept any such cammitment - at best it would accumulate merly a ,
mass of "normal" figures and at worst introduce more factors of confusion and :
uncertainty to the Trials Administration, which is already sufficiently loaded I
with responsibilities for individual safety. ‘
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We discussed two aspects of health pbysics yesterdaw.,,.and ;L
appropriate to record our views. -

Film Badges

has not been thought necessary to issue film badges to date." -_

activity and contamination at the Island may occur only in certain areasm =

the policy has been to define these areas and control entry end exit _
admitting only persomnel both service and civilien ‘(A.W.R.E.) whose duty:
necessitates their working in these areas. These personnel have been gliven':
appropriate medical examinaticns ('blood count) and are provided with filuf’. RE

badges. _ I

The remainder of the Island is not subject to contaminaticn or ra.dié-: .
activity. However, as a wise insurance policy, counts ere teken in all: lra:.‘eas
to ensure that backgrounds remein within.-1imits, In lay language the count. (jould
be regarded as a commmal film badge.

e T

As we are now, for the first time, about to undertake balloon supported :
firings at Christmas Islend, health physics for all at the Island oomea"bhdef"“"“"
fresh examination in view of the possible differences between this type of SR
firing end the high altitude air burst froam.the generel radio-activity end. -
contemination aspect. First thoughts suggest issue of £ilm badges to all
personnel, Further examination, however, indicates the wisdom of this ?"-y‘--’-’
policy to be questionable to say the least. 1If all personnel are .to.be B

issued with film badges, natives, both female and children, civilien merchant._.:;:-_

navy men in merchent ships and those in a similar category at the Islend| |w:I.l:I."*.
have to be included. The administrative task (which of course must be-met.,
if essential) is considerasble bearing in mind that the badge has to 'be iésuedi.;
a record kept and the badge rechecked subsequent to exemination for cont Tk
ination after the holder has left the Island. Issue of badges at this stag :
may well provoke anxiety. What right have we to subject native populations
and civilians to the possibility of contamination which, however remote, ]the
issue of a badge to individuals would suggest is a likely possibility?  Why °

should our present system of controlled areas not be extended to cover the .
requirements of balloon supportéd firings? Would this be adequate and sa.fe?

aspect of dissbility claims. A case is now ebout to stert and there may “be~

some difficulty in disproving such claims. We discussed all this at some . *:*

length at our meeting yesterday and our conclusion was that it would not k‘be

. necessary for a general issue of film badges for Grapple 2, and that the it ‘.f"& 5

present gy&tem: of controlled at¥as would be safe and should. continus. THe .

Task Force will teke the necessary steps to ensure that such areas are oloar]yi"

A'W.R.EC’ ’ . L
- Aldermaston,

Berks. U N CLA@S ! E:“ E D : "

. . B.x . . q

;"v- .

First consideration of a film badge issue was provoked by, the lego-medical o




merked in eppropriate languages, controlled and defined 4n orders end |
that such orders are frequently repeated. Finelly, all personnel who .
" may have to enter these controlled areas are to be examined and issued b
with a personal f£ilm badge. e

- . e '8

Blood Counts

;?1:.‘_ ’ ) - . j)v‘ S N
. R

At the moment the vast majority of service personnel-at Chriatmaa-w%*“"
Island are not medically examined (blood counts) either prior to or after .

serving on the Island.
on the essumption that all serving at the Island could be regarded as- v
occupational workers and this category of personnel at Aldermaston have: "'

medical tests (blood count).

however, do not. . |.

We discussed this matter at length and were of the opinion that - { . .
measures should be put into effect at the earliest opportunity to ensure: -
that all service personnel go to Christmes Island from now on were
subject to medical exemination (blood count). We also thought that ]‘, '
medical test facilities should be set up at the Island immediately so 7‘
that all personnel could be examined prior to the first Grapple 2 firing
I have today put these two points verbally to [Jji§ and ’}

However, contamination levels have been oalculated

Those st the Islend, other then A.W.R.E., I

R

UGN of t:e B & B Nedicsl Brauch, Mr Hacst. ey are .
no avour o tituting a universal medicel examination (blood count)

and consider that our present system of controlled areas is adequate.

They
do believe, however, that it would be a wise precaution to institute a

h
I

medical exemination (blood count) .for those Army.end other- personnel whq-—-;‘- o

are required to teke part in rehabilitation work after balloon firinga
at the southeast end.

v<,;
.é,

have made above as far as our meeting yesterday was concerned. -
then write to the H & R department asking them to confirm their advice
on the medical examination (blood count) aspect for service personnel, | °
and ask them to provide facilities for examination of those we propose

to employ on rehabilitation. If the War Office and Admiralty accept 1 :

the R.A.F. view, and I will put it to them, then I think we will be clea;'
«to go ahead. _11 .

to

I would be grateful if you would confirm or othawise the poi.nts I SR
Iwill.. -

R Sl
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Headquarters Task Force Grapple.
O 1 L \N'\'X @ Air Ministry,
ENT 10 S Whitehall Gardens,
: Wt - London S.W-1

2nd July, 1958

We disoussed two aspects of health plvsics yesterday and I think it
appropriate to record our views.

Film Badges

~ Should f£ilm badges be issued to those serving at Christmas Island? It
has not been thought necessary to issue film badges to date. Since radio-
activity and contemination at the Island may occur only in certain areas
the policy has been to define these areas and control entry and exit thereto,
admitting only personnel both service and civilian (A.W.R.E.) whose duty
necessitates their working in these areas., These personnel have been given
appropriate medical examinations (blood count) and are provided with film
badges.

The remaindu' of the Island is not subject to contamination or radio-
activity. However, as a wise insurance policy, counts are taken in all areas
to ensure that backgrounds remain within.limits, In ley languege the count could
be regarded as a commmeal film badge.

As we are now, for the first time, about to undertake balloon supported
firings at Christmas Island, health physics for all st the Island comes under
fresh examination in view of the possible differences between this type of
firing and the high altitude air burst fram.the general radio-activity and
contamination aspect. First thoughts suggest issue of film badges to all
personnel. Further examination, however, indicates the wisdom of this
policy to be questionedle to say the least. If all personnel are to be
issued with film badges, natives, both female and children, civilian merchant
navy men in merchant ships asnd those in a similar category at the Island will
have to be included. The administrative task (which of course must be met

if essential) is considersble bearing in mind that the badge has to be issued, .

a record kept and the badge rechecked subsequent to examination for contam-
ination after the holder has left the Island. Issue of badges at this stage
may well provoke anxiety. What right have we to subject native populations
and civilians to the possibility of contemination which, however remote, the
issue of a badge to individuals would suggest is a likely possibility? Why
should our present system of controlled areas not be extended to cover the
requirements of balloon supported firings? Would this be adequate and safe?

First consideration of a film badge issue was provoked by the lego-medical
aspect of disability claims. A case is now about to start and there may be
some difficulty in disproving such claims. We discussed all this at some
length at our meeting yesterday and our conclusion was that it would not be
necessary for a general issue of film badges for Grapple Z, and that the
present sygtem: of controlled at¢as would be safe and should continue. The
Task Force will teke the necessary steps to ensure that such areas are clearly

ao/wkedoooo

!.!-! .D. F)

A.W.R.E.,
Aldermaston,

Berks. U N CLASS' Fl ED

. i,liui
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marked in appropriate languages, controlled and defined in orders and
that such orders are frequently repeated. Finally, all personnel who
" may have to enter these controlled areas are to be examined and issued
with a personal film badge. '

Blood Counts

At the moment the vast majority of service personnel at Christmas
Island are not medically examined (blood counts) either prior to or after
serving on the Island. However, contamination levels have been calculated
on the assumption that all serving at the Island could be regarded as
occupational workers and this category of personnel at Aldermaston have
medical tests (blood count). Those at the Island, other then A.W.R.E.,
hovever, do not. .

We discussed this matter at length and were of the opinion that
measures should be put into effect at the earliest opportunity to ensure
that all service personnel go to Christmas Island from now on were
subject to medical examination (blood count). We also thought that
medical test facilities should be set up at the Island immediately so
that all personnel could be examined prior to the first Grapple Z firing.
I have today put these two points verbally to [N - i
mof the H & R Medical Branch, Air Ministry. They are

0 avour o stituting a universal medical examination (blood count)
and consider that our present system of controlled areas is adequate, They
do believe, however, that it would be a wise precaution to institute a
medical examination (blood count) for those Army and other personnel who
are required to teke part in rehabilitation work after balloon firings
at the southeast end.

I would be grateful if you would confirm or otherwise the points I
have made above as fer as our meeting yesterdsy was concerned. I will
then write to the H & R department asking them to confirm their advice
on the medical examination (blood count) aspect for service personnel,
and ask them to provide facilities for examination of those we propose
to employ on rehabilitation. If the War Office end Admiralty accept
the R.A.F. view, and I will put it to them, then I think we will be clear
to go ahead.
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RéRc/58(1 )

RADIOLOGICAL SAFETY REGULATIONS

CHRISTIMAS ISLAND

The Radiological Safety Regulations, Christmas Island,
are issued by the Director, Atomic Weapons Research Establishment
on behalf of the Minister of Supply and have been agreed by the
United Kingdom authorities concerned.

Enforcement of these regulations will be the overall
responsibility of the Commander, Task Force Grapple.

Irials Plenning Branch,
A.W.R.E. Aldermaston,
Berks. March, 1958.
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RADIOLOGICAL SAFETY REGULATIONS

CHRISTMAS ISLAND

1. Introduction
2. Specification of Moximum Pérmissibi; Levels.
3. Classification of Areas.
4. Film Badges.
5. Protective Clothing.
6. Use and Storage of Radioactive Material.
7. Transit of Radicactive Material.
8. Laboratory Waste. -
9. Monitoring.
10. Medical Surveillance.
1. Accidents and First Aid.
12. Storage and Use of Personal Effects.
13. Hazards from Weapon Debris.
14. Responsibilities.
15. Amendments.
Appendix I Meximum Permissible Concentrations

Appendix II  Method of making Smear Tests

Appendix IIT Removal ef Radioactive Material from the Hands and Body

Appendix IV  Corriage of Radioactive Material

Appendix V Reference Works
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RADIOLOGICAL SAFETY REGULATIONS

CHRISTMAS ISLAND

INTRCDUCTION

1.1 Radiation which may be encountered during the Trial may be

a particles, B particles, y rays or neutrons. Under properly
controlled conditions, work involving exposure to these radiations
can be corried on in perfect safety.

Zxcessive exposure,however, results in damage to the human body.

The danger is insidious because the effects are not immediately
felt and damage may become apparent only after a period of years.
Damage may arise not only from external exposure but from irradiation
of internal organs as a result of ingestion, inhalation, injection
into the bloodstream through cuts or abrasions, or even by absorption
through an intact skin,

1.2 The moximum permissible levels of the various radiations and
radioactive substances are based on the recommendations of the
International Commission on Radiological Protection and of the
International Commission on Radiological Units, and have been
approved by the UKAEA and other Authorities concerned. These are
the levels to be used throughout a Trial.

1.3 The object of these regulations is to ensure complete protection
both of staff and of the general public, whilst imposing the minimum
interference with work. To this end, the regulations will, at all

times, apply to all who are concerned with the Christmas Island Trials,

both Servicemen and Civilians wherever stationed.

1.4 Advice on the applicability and interpretation of these regulations

will be prepared by the Health Physics Adviser for the Scientific
Director,who is responsible for advising the Commander, Task Force
Grapple, on whom rests overall responsibility for all matters of
radiological safety. For implementation, a Health Physics Controller
Wwill be appointed by DAVRE to work under control of the Scientific
Director.

If necessary, a Health Physics Representative will be provided
by AWRE during inter-trials periods.

SPECIFICATION OF MAXINMUM PERMISSIBLE LEVELS

It is emphasized that these levels are maxima and every endeavour

must be made to keep all exposures as low as possible.

2.1 External Radiations

For external radiation the maximum permissible levels will be;-
2.1.1 _f# and y Radiation ‘

(a) 4 normal working rate as defined in the current
'Recommendations of the International Commission on
Radiological Prctection'.

1+5 rep/weeck of which the y radiation component
must not exceed O+3r/week.

The dose to the eyes must not exceed 0+3 rep/week.

OFFICIA% USE ONLY
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(b) A lower integrated dose of up to 15 rep of which
the y radiation components must not exceed 3r.

This dose will be allowed only with the express
pernmission of the Health Physics Controller which will
be given only when he regards it as necessary for the
smooth running of the Operation. “

Except as provided for under (¢) or (a) below,
personnel who have received this dose will not be
subjected to further exposure until their average
exposure is below 1+5 rep/week of which the y component
shall not exceed 0:3r/week.

(¢) A higher integrated dose of up to 50 rep of which
the ¥y radiation component must not exceed 10r.

This dose will be allowed only where it is necessary

in order to recover important records and information
which might otherwise be lost, and will require the
personal permission of the Scientific Superintendent
after consultation with the Health Physics Adviser and
Medical Adviser.

Except as provided for under (a) below, personnel
who have received this dose will not be subjected to
further exposure until their average exposure is below
the level given in (b).

Personnel who, having been given permission to
receive up to 10r, accidentally exceed this figure,
will not be permitted to receive further exposure
within 3 years except under the conditions of (d)
below,

(d) 4 _special higher integrated dose of up to 75 rép
of which the ¥ radiation component must not exceed 25r,

This dose will be allowed only if essential to the
success of the trial, and only to rersonnel who are not
nermally exposed to radiation, and then only with the
personal permission of the Scientific Director af'ter
consultation with the Health Physics Adviser and the
Medical Adviser.

(e) Personnel who have received over 10r but not more
than 25r will not be subjected to further exposure
during a period of three years except under the
condition of (d) above.

(f) No person will be allowed to receive more than 50r
befere age 30, his full radiation history being taken
into account.

(g) If doses are received longer them are authorised
for the individual, a special enquiry into the
circumstances must be held by the Scientific Director,

Neutron Radiation

The maximum permissible levels will be as defined in

the current recommendations of the '"Tnternational Commission
on Radiological Protection!.

OFFIGIA% USE ONLY
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The dose to the tissue 2 cm below the skin surface must
be less than 30 millirads/week. This figure, for a 40 hour
week is given by the neutron fluxes below: -

Neutrons of energy O+25eV 2000 neufrons/em2/sec
Neutrons of energy 10eV 2000 neutronq/cm?/sec
Neutrons of energy 40keV 1000 neutrano/cmz/sec
Neutrcns of energy 0+1MeV . 200 neutrons/cm%/sec
Nsutrons of energy O+5MeV 80 neutrons/cm?/sec
Neutrons of energy 1MeV 60 neutrons/cm?/sec
Neutrons of energy 2MeV L0 neutrons/od?/sec
Neutrons of energy 3-10MeV . 30 neutrons/cm?/sec

2.1.3 o _Radiation

o particles present no external hazard as they are
unable to penetrate the outer layers of undamaged skin.

2.2 Internal Radiations

The maximum permissible level of ingestion, inhalation and
injection are based on the equivalent doses to tissue, but are
dependent on biological factors which vary with the material,

2.2.1 The naximum permissible levels faor inhalation and
ingestion will be:-

(&) For individual isotopes, ar mixtures of isotopes
except weapon debris

The concentrations shall be those in Appendix I
for the materials concerned.

(b) For Weapon Debris
(i) In VWater
(a) a emitters 10“7 pc/cc for debris
less than 30 days old.
(b) B—y emitters 6 x 10_4 pc/cc for debris
less than 30 days old.

B-y emitters 1 x 10-6 uc/ce for debris
more than 30 days old.

These levels are based upon the ingestion
of 21litres/day.
(i) In hir

(a) o emitters. The concentrations shell
be that in Appendix I for the most hazardous
material likely to be found.

(v) B~y emitters. The concentrations shall
be those given by the expression.,

3.0 x 10‘6

T uc/cc

OEFIC;?L USE ONLY



2.3

where T is the time after the explosion in
hours for times between T = 025 and
T .= 5040 (210 days).

For times after 210 days or if the age of the
debris is in doubt, the value given for Sr 90

shall be used,namely 6 x 40710 ue/cc.

The maximum permissible levels applicable to
inhalation hazards are based on a regular exposure
of 56 hours/week. If these hours are not applicable
the levels should be varied in inverse proportion
to the duration of exposure.

Contamination Levels
2.3.1 Buildings and Installations

Centamination can be fixed cr loose.

In the case of benches, clothing, etc., contamination
can be regarded as fixed when a smear test (see .ippendix IT)
gives values below the maximum permissible levels, In the
case of hands and body it is defined s that which remains after
washings in accordance with the instructions laid down in
appendaix IIT,

The maximum permissible levels of fixed surface contamination
will be as follows: -~

2
& g/em
600 disintegrations/min on both sides of 1 x 10~
ong hand
20 disintegrations/min/cml, clothing, c
benches, couipment, etc. 1 x 1077
LOO disintegrations/min/cmz, fune cupboards 2 x 10”4
B=x
6000 disintegiraticns/min on buth sides of 1 x ‘IO—5
one hand
L00 disintegrations/min/cmZ, clothing, L
benches, equipment, etc. 2 x 10
8000 disintegrations/min/om s, fume cupboards 4 x 1073
The maxirum permissible levels for loose contamination will be:-—
o chcm2
5 disintegrations/min/'smear’ 145 x 108
By
cin/Vaman ! -8
20 disintegrations/iin/'smear 6 x 10

2.5,2 Fall-out ireas

The maximun permissible level (MPL) of contemination by
fall-cut of fission prcducts in uncontrolled areas depends upon
its physical state, (whether it is soluble or insoluble,
finely divided or in pellet form), and upon the age of the
products.

The Health Physics Controller will determine the boundaries
of the Controlled aren cccording to the circumstances.

OFFICI&L USE ONLY
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Inscluble Products :

- 2
MPL for products of any oge = 430 uc/m

Soluonle Products

430 pc/m? i
2.7 x 10° t_1'2uq/h2 !

MPL for products aged up to 41/2 months

¥, for products cged 41/2 months
to 12 years

(t = age in months)

}°L for products of age unknown
or greater thsn 12 years

it

2
7 ue/m
fellets
MPL for insoluble pellets
MPL for soluble pellets

il

5 uc/pellet of any age

5 uc/pellet up to
age 1 month,

5t_1'2pc/pellet aged

4 month to 12 years

]

(t = age in.ménths)

2

and 1+3 x 10 uc/pellet of age unknown

or over 12 years.

o s 2

Note: 430 ue mzikf 2 mr/h

2.3.3 ‘hen contamination levels exceed those given in paras
2.3.1 zrd 2.3.2 the Health Physics Controller will lay down
the conditions under which work may proceed in the areas
affected.

CLASSTRIOAL! O OF oRES

3,4 411 ports of the Test drea will be classified according to the
nature =i the work which may ve done in that particular part.

3.2 The system of clessifizaticn and nomenclature which will be used
is as fcllows: -

5.2.1 Controlled sarcas: are those where the levels laid down
in Section 2 are exceeded and where precautions appropriate to
the degree of risk must be taken.

3.2.2 There will be three categorios:-

(a) BLUE iren - Risk of penstrating radiation but not
of' inhalation, ingestion or injection.
.No special clothing,

(b) RED Area - Risk of penetrating radiation and of
slight inhalation, ingestion or
injection. Clothing as specified by
the Health Physics Controller will be
worn.

(c) YELLOW irea Risk of a serious inhalation, ingestion,
injection, or penetrating radiation
hazard. Fully protective clothing must
be worn.,
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5.7%.3 The classification of an &rea will be laid down by
the Health Physics Adviser who must be informed prior to
any proposed change in the work which might affect the

clagsification. e will review the classifications periodically.

3.2.h Signs showing the classification ahd having a patch
of the appropriate colour will be displayed at, all entrances
to uny Controlled area, '

3.3 No person will be szllowed to enter RED or BLUE areas without
permission of the Scientist, or other Officer, in charge of the
area concerned. No person will be allowed to enter a YELLOW area
without permission of the Health Physics Control Officer in charge

When it is necessary to carry out building, engineering or
other maintenance work in any Controlled Area, a Permit to Work
Certificate must first be obtained from the Health Physics Adviser
or Representative. ’

FILM BADGES

£11 persomnel vhe have dutics in a Controlled irea will wear a

Personal Monitoring Film at all times.

5.

PROTECTIVE (LOTHING

5.1 Vearing of Clothing

5.1.1 The type of radiation protective clothing required in
Controlled freas depends upon the degree of hazard prevailing
and will be specified bty the Health Physics Controller
accordingly.

5.1.2 A4ll prctective clothing will be white and will be
distinguished by red epaulettes or a red triangle as appropriate.
5.1.3 The wearing of the approved protective clothing with

film badges and dosimeters, as specified in the appropriate
parts of the regulations, is compulsory.

5.1.% T¢ assist the rigorous enforcement of these rules,
radiaticn protective clothing will not be issued for other
TUTPOSES,

5.2 Laundering and Disposal

5.2.1 Once an article becomes unserviceable it will not be
returned to steres but will be disposed of as contaminated
waste, '

5.2.2 Protective clothing will be sent only to the speecial
laundry provided. Rubber gloves from RED areas will not be
sent tc the laundry but will ve cleaned by the users.

USE AND STORAGE OF KADIOACTIVE MATERTALS

6.1 No radicactive material will be used outside Controlled Areas.
Sealed sources of radiation may be used in carrying out calibrations
provided the Health Physics organization has been informed and

BLUE Ares warning signs have been erected.

6.2 liaterisls which are completely sealed so as to prevent any

éscape of active materials may be used, or stored, in any Controlled
Area. sdequate precautions must be taken to ensure that the dose
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received by warkers in that area is within the limits laid down.

6.3 Use or storage of radicactive materials other than as stated
above is permitted only in RED or YELLOW areas,

6.4 In RED ,reas no radicactive material will be eprsed unnecessarily
to the air of the laboratory.

6.5 Details of special precautions required for particular materials
and areas will be laid down as appropriate by the Health Physics

Controller,who will maintain a record of =11 radiocactive sources and
materials in use or in store.

TRANSTIT OF RADIOACTIVE M.TERTALS

7.1 Transit of radioactive materials outside Controlled Areas is
permitted, provided they sre in properly designed and sealed containers
which will effectively prevent escepe of the material and which are
themselves externally clean, and that the Health Physics organization
has been informed previously. The transit should be uninterrupted and

adequate precautions must be taken to ensure that the y-ray dose/rate does

not exceed 200 mr/h at the surface and 10 mr/h at one metre, and the
neutron dose rate does not exceed 30 neutrons/cm /sec. at the surface.
Transit of containers where the dose rate exceeds any one of these
limits will be permitted only with prior Health Physics approval.

7.2 Transit of radioactive materials to and from the Test Area is
governed by any International UK and Australian Government Regulations
currently in force, by the Regulations of any other Government
concerned, and by any Instructions, currently in force, issued by
DAWRE, RAF/AWRE, the Healtih Physics Adviser (See Appendix IV), or the
Scientifis Director.

LABORATORY WASTE

8.1 411 solid waste will be segregated into the following four
categories: -~

(i) Highly active waste, i.e., above one millicurie,
(ii) Low activity waste non-combustible.
(iii) Low activity waste combustible,
(iv) Used paper towels,
Category (i) waste must be sealed in rigid containers
tnd retained by the criginator until proper arrangements have been

made for its disposal. The contents ang the approximate levels
of activity must be marked on the outside,

Bins suitably labelled will be kept in all laboratories and
workroons where categorics (ii), (iii), and (iv) are likely to
arise. Low activity articles too large to be placed in the bins
will be wrapped in impervious material in such a way as to prevent
the escape of active material, and will have their contents and
approrimate levels of activity marked on the outside,

MONITORING
9.1 The object of radiation monitoring is to ensure the protection
of personnel and to prevent interference with scientific work due
to contamination,
The Health Physics organisation will provide complete monitoring

facilities for persconal use,
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i representative of Health Physics will be available in
all Centrolled areas to advise and assist when called upon,

9.2 Personal Monitoring

9.2,1 It is the responsibility of each individual to ensure
that he is monitored before leaving a Controlled Area,
Instruments will be provided for this. b

Y.2.2 y-ray dosage will be measured'by means of film badges
which will be worn as laid down in section L.

9.2.3 For special operctions, where high dose rates are
anticipated, personal ionization chambers vill be worn.
Special film badges will be worn when required by the Health
Physics organization.

9.3 Area Monitoring

9.3.4 Air sampling will be carried out in all laboratories
and workrooms where there is normally a potential inhalation
risk., For special operations or where an unusual inhalation
risk is anticipated additional samples will be taken.

§.%3.2 The Officer-in-Charge will ensure that reguler
contamination checks are made,to ensure that levels of activity
are below the maximum values laid down.

In addition periocdic surveys will be made by the Heelth
Physics organization.

9.4  Monitcring of ictive ¥aste

Sclid waste containers will be monitored and decontaminated if
necessiry before being taken from a Controlled Area,

9.5 DMonitoring of Vehicles and Equipment

A1l equipnent and vehicles, including ships and ajrcraft,will
be monitored and decontaminated, if necessary, before being taken
out of a Controlled Avrea. Special arrangements have been made for
the movement from and to Australia of aircraf't which have undertaken
sampling duties and may, therefore, be contaminated, and this section
does not apply to such aircraft,

Bquipment will not be moved into a less active area unless it
is monitored, decontaminated, if necessary, and given a Health
Physics Clearance Certificate. 4Articles must not be moved into a
BLUE ¢ a non-controlled arez if there is any detectable loose
activity. Again,this section does not apply to sampling aircraft
for which special arrangements are made,

NEDICAL SURVEILLJNCE

The Medical Officer must be consulted in all medical aspects of

Radiation Sofety.

No person will be allowed to work in a Controlled Area, or with

radioactive materials, who has not previously been cleared for such work
by a speciel medicol examination either immediately prior to the Trial,
cr immediately prior to his first exposure during the Trial,

1.

4CCIDENTS AND FIRST AID

11.1 1If anyone thinks he may have inhaled, ingested or otherwise

absorbed (e.g., through cuts, etc.) any radiocactive material he
must at once:-
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(i) ‘"Malee crergency action. (See 41,2 below)

(ii) Feport to the Healtl Physics Controller and the Medical
Officer)(through his Officer-in-Charge if the accident occurs
on oduty) .

11.2 If the skin is accidentally cut, or scratched, ‘during work in

a Contrciled .area the cut should be placed, if possible, under running
water within 15 seconds and held there whilst the whole wound area is
scrubbed with a soaped brush for at least five minutes., The flow of
blood should be encouraged by mild pressure above the wound. The
surrcunding skin should be menitored and washing continued until this
is inactive,

A sterile dressing, rot a strip of dressing of the Elastoplast
type, may be uszd aos a temrorary cover until qualified medical
attentior has bsen received. ’

The object causing the wound will be kept and tested for
contaminaticn.

11.3 It anyone spills any radiocactive material he must, unless in a
YELLOW areas-

(i) Ask all staff ‘o vacrte the area.

(ii) ZLiwit the spread of contamination.
(iii) Report immediztely to the Health Physics organization,

Irn a YELLGYW arsa he must mark the boundaries of the spill
and report to the Health Physics organization,

STORGE (1D, Y% 0F PARSONAL KEFECTS

Eating, sincking, drinking and the storing of food, drink and tobacco

anywhere in Controlled sreas, other than BLUE areas,is forbidden.

13.

1.

HAZ/ADS FRUM WE.PON DIARIS

13.1 The Health Physics adviser will obtain from the Radiation
Measurenents Group, The Thaeoretical Predictions Group and the
Meteorolegicel Service all data required to maintain effective control
over the nazards due to fa’l-out.

13.2 Tre use of all air:raft, vesscls and vehicles, in connection with
the Operation will be governed by such instructions as may be issued,
Where aircraft, vehicles or personnel have been, or are.likely to go,
into areas vhich may have been contaminated, all personnel concerned
must repcrt at once to a Health Physics representative,who will arrange
with the aporopriate authority for the checking, decontamination if
necessary and the grantirg of clearances and who will give such other
advice as may be necessar:.

13.3 advice on other ma‘ters concerning Radiological Safety outside
the Test Area will be culled for from the Health Physics Adviser as
necessary.

RESPONSIBILITINS
14.1 The Individuals

ANy person coming into cortact with radioactive materials or
entering active arcas ig personally responsible for complying with
these regulations and other rel_evant regulations and instructions,
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14.2 The Officer-in-Charge of any Task is responsible
for ensuring:-

(i) That these regulations and other relevant regulations
and instructions together with any additional requirements
applicable to his task are brought to the notice of all
his staff, and that they cleariy understand the hazards
involved in any work that they have to do.

(ii) That these regulations are rigorously observed.

(41 That the Health Physics idviser and the Medical Officer
are informed in advance of any proposed work which may
affect the Radiological Safety arrangements in any way.

(iv) That any accidents or abnormal circumstances are
reported immediately to the Scientific Director, the Health.
Physics Adviser, the Medical Officer and,where applicable, to
(fficers Cemmanding Service Units.

(v) That Health Physics Controller is kept fully informed of
of sll radioactive materials being used by his staff or under
his control.

.3 Officer Cosmanding Service Units, ete.

The Officers in Commard of the various service units, ships,
aircraft and detachments and groups involved will ensure that
these reguletions and all cther relevant regulations and
instructions issued by the Health Physics iAdviser with the approval
cf the Scientific Director, under the Task Force Commander's
Authority, are enforced ond are brought to the notice of all
pérsonnel under their command and to their visitors.

14 .4 The Health Physics Adviser is responsible forf—

(i) advice to the Scientific Director on radiological
safety. Issue of instructions on behalf of the Scientific

Director requires the authority of the Commander, Task
Pcrce Grapple,

(ii) The activities of the Health Physics Controller (see
Section 14.5).

14.5 The Health Physics Controller is responsible to the Health
Physics Adviser for:-

(i) Delineation of all Controlled ireas,

(i1) Radiological cecntrol of all movements into, out of,
and within Yellow arcas and radioiogical supervision in
all cther Cortrolled ireas.

(iii) Maintenance of reécords of individual radiation doses
received by all personnel and locztion of all radiation
sources used in the Test sirea, i

(iv) Provision of instruments and equipment necessary for
Health Physics control..

AMENDMENTS

D.WRE will issue any amendments necessary to keep these regulations
Instructions end Codes of Practice
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EAXIMUM PERMISSIBLY CCMCENTRATICNS

The concantrations showmn belew shall be the maximum permissible
levels for the various isotopes mentioned, when found during the Trial.
The Values are based on recommendations and the Intermatienal Commissien
on Rediological Pratection and of the Intexmational Commission en
Radiclegical Units.

When using these levels it must be remembered that the inhalation
levels are based on a werking week of 56 hours spent in the Active areas.
For differing exposure times the levels will be inversely propertional
to the éxposure times, e.g. for a 2, hour daily expesure the level in
air for Sr90 will be 2 x 10-10 yo/cc, insteed of 6 x 10~10 Jc/ca.

Maximum Permissible Concentrations

Radio Isetepes Water ( pe/cs) Adr (po/cc)
o 0.2 | 3 x 107
csn‘(coz) 3x w7 3x 207
Na2 8 x 107 3 x 20
Al 5x 107 1.5 x 1076
calt 107 2.4 x 1078
Sr89 7= ,].O""5 | 6 x l@=8
st o Y? 8 x 1077 6 x 10710
Y91 3 x 107 2,7 x 2078
Ru106 + RnlO6 107% 6 x 10~8
e 6 x 107 108 x 10"8
cs237 | pa 23T 2 x 307 6 x 1077
Bum'@ + IAMO 2x 104" 5x 10’:8
Cem + ppilh 0% 6 x 102’9
Pl 3 x w“6 Ix 10910
222 _ s x 1077
Rnazé + 55% a.p. ' 4 x 1078 2.4 x 10732
2?27 4 . ». 5 x 1077 1,2 x 10712
Th Natural 4 x 1077 9 x 10732
Th?3 | a2t 2 x 207 3 x 1078
U Natural 2 x10° 9 x 207
p233 3 x 1078 9 x 3071
pu?>? 3 x 2078 6 x 10712
Weapon Debris See note 1 belew Sec note 1 below
Any fission mixture
(except from weapons) 10~7 3x 2077
and any mixture of S°Y Sec note 5 below
A mixture of emitters 107 1.5 x 104131

See note 5 below Sec note 5 below




{ay

(134) 1.5 % 39@ .

ROTES

The figures given refer to the parent element, Where %here is
s davghter element, it is assumed that it reoaches equilibrium with the =7
parent after 1t is teken into the bedy. However, the figure of 3 x 10
usfoe for radon refsrs to Rn + daughter preducis in the inhaled air
11 1s thus en exception to the abeve rule, -

The“curie of matural uranium is censidered to cerrespend te
; A0 .. 238 3.0 . J25!.,
3.7 = 0™ dia/sec, from UCY, 3.7 x 10°° dis/sec. frem I and
238
g 108 dis/sec, from U‘j'c It is considcred that none of the othex

]
denghter preducts of 3“38 is present at the time of ingestion or inhsletion.

The cuarie of natural therium is comsidered tn corrospend te

LT x mj,o dis/sec, from Th‘?} 2 and 3.7 x 21010 dis/sec, frem T'hz)a“

It ia censidered ¢hat none of the other daughte:r mreducts of '13;123 2
is present st the time of ingesticn or inhalatien.

The lant two values listed are for "unidentifisd beta or gaxma caitters®
and unidentified alpha emitters”, They sre sife for use over short perieds

of time (B few months) regardless of the radiocactive contaminents, They are
saf'e for indefinite use with the following exceptions;=

(1) 107 pefee of water is ggge for any mixture of beta gamma emitters snd
all alpha emitters except Ra“<®,

(311) 3 x mf"s nc/ce of air is sufe for any mixture of beta gamma emitters
excent 31"900

=l / . » '
kejce of air is safe for any mixture cf alphs emitters

except Pucd? and An227,

H
[v]



APCERDIX 17

i T s ot e O

MATHOD CF_ NAIODG SHEAR TE3TS

A Hhatman No,3 (5.5 cm) 2ilter paper is used for thia test.

Tne paper is slightly bent arcund the seconl finger by the two edjacens
fingers so that a small area in the centre of the paper is brought inde
contact with the surflace. It is then rubbad lisntly over the aresa or objess
being checked.

For Flat Surfases

Rub paper in a circular meotion covering en srca of appreasiametely six inches
AlameSer, i,¢. approximately 180 to 200 cm™,

Tor frrepular Shaped Objects: Deor Hondiea, Telovhones, elo.
T _AXregulLal Re W : )

- -

Lightly rub paper over whole surfoce (if smail enough), otherwise toke a
series covering the whole surface.

These "ameers"” are then placed in a standard type alpha or betsz«fge.m.
counter and countad.

Renults ars ususlly expressed as disintegrations/minute having applied
the necessary factors for counter efficiency.
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C.MEIAGE W H.ULOATTAVE  MATHGIAL

wmen vt F v A

The valy published reguiatiomns in e Unites Kipgdom govesring the

carriago of Kulicactive ma®erial are those mage by the #iniairy of Civil
lsiation, shich ere in slaae aygreoment wiih 1he Internatinnal rewommernd-
ntions. Regulation: governing other forms of Transport har 3 not yot Leen
vade. Codes o Fractice recogaended by ALE R, Harwell bhaws, howeves,

h-eon adopt=d by ihe svthoriiien concerned in the UK. ALl regulaticos

tnd Codea of Practlce axtant in the UK. are givem o pare. % below.

Health Iaysicn oict bo cansalind asbout woa arrsagewenits o each cenui Frunend;
tnd will issae any necessary cartificatea.

Vhero consigimenis do not comply wiih <he segulations or Codes af Practice,
npecial arrancementas must bes made with the carrier concerned. Such
vonaignients 1 .riasbly reqiire one oxr twe escortm. The Health Dhysius
euthoriiles At the Eatabliaament originating the copsignment nust be
consilted abou’s the arrangevents for all such consignments, and will, in
consultction with the consignor and the carrier, issue written imatructions
goverairg the carriage of ¥he particuiar items.

{1} IRINSPORT OF KAULIOACTIVE [MATERIAL: 8Y JAli {Cede of Practice’

The basic 7sequirement Tur reid transpori is thet the radiation at say
Foint ox the outer surface of the contatner may not exceed cexrtain limitsg

&8 an irterim measure, the railways are nocepting packages whioch fall into
iwvo clacsmen

t2lesm 1. Radlavion at sny point on the suxtace nut
greater than 10 millizoentgens per 24 hours.

Cless I1. Radiatian at suy point on %hy waface greater
than 10 millirventgena per 24 hours, but not
exceeding 100 ndllircentgens per eight houra.

Special lubels are used o designate those twe classes. A Claus I
rackage doea nut have to be separated from other freight carried in
Faszongir trudne, and is %reatod by the rallways as an ordinary pazkage,
¢xcep: that prior notice mast be given te the railway authorities at the
rltation from which it ie to be consigned.

Cless Ii packuges have to be atowed in passengar trains at least 4
test frem eny other goods. The label im designed so that this requirement
i3 brmught t. “he notice of all railway officisla handling the package.
EFricr nctice moat be given %o the railways ard on some routes at least LB
hours actice in vequiied.

in orce; that an adequate check may bz kent on the tranvport of these
materials they are usually clasvsed as "Insured Goods” undexr a special rate.
Yackajer are sigsed for at the coanigning ststicn, and shaould only be aent
ty 4trect thrungh routes to thelr destination.

Arxanger s L mest be moda for the immsdiaty collecticn at the
cdestination (o railways wiil vot im any circumstances tropuport redioac tlsre
ratoxtals Ly tholr oan vana.  This means that the persen to whem tho
isotoner ave ccncigned shouwd be notified in gdvance of the time o ared~wl
¢f the train ¢nd wist be able o collect the material % <his time from
the atalion.

/{13 TRARSRORT
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- CARRIAGE UF _RADIOACTIVE MATERIAL (Continued)

h*(/d) Paras. 2, 3 and i of the Merchant Shipping (Dangerous Goods) Rules

2. -(1) It shall be inlawful for dangerous goods to be taken on
board any ship to whioh this Rule applies for carriage in
the ship unless the shippsr of the pgoods has furnished the
omner or master of the ship with & statememt in writing
of the identity of the goods and of the nature of the danger
to which the goods give rise, indicating to which'of the
following categories the goods belong:

(1) Explosives. _
(i:l.z Compressed, liquified and dissclved gasos.
(i11) Coxrosives.
(iv) Poisons.
(v) Substances giving off inflammable vapours. _
(vi) Substancos wnich become dangerous by interaction with
water or air.
(vﬁ§ Strong oxidising agents.
Substances which are liable to spontansous combuation.
(ix) Laboratory chemicals and medicinal preparations in
limited quantities.
(x) Other dangerous goods.

For tue purpose of thoase Rules a laboratory chemical or
medicinial preparation shall be treated as being in a limited
quantity if and only if the quantity of that chemical or
preparation is a limited quantity for the purposes of Seotion
10 of tho Report of tho Department Committee appointed by the
Uinistear of Transport to consider the Existing Rules relating
to the Carriage of Dangerous Goois and Explosives in Ships,
dated 13th November, 1951,

(2) The master of the ship shall cause a list to be carried
in the ship setting forth, in accordance with the
informatinn fumished under the foregoing provisicns of
this Rule, the dangerocus gooda carried in the Ship on the
voyage in which she is currently engaged.

Maridng

(3) 1t shall be unlawful for dangerous goods, being goods contained in a
wehicle, receptacle or package, to be taken on board a ship to which
this Rule applies for carriage in that ahip unless the vehicle,
receptacle or package in which the goods are contained is clearly marked
with a distinctive labeol or stenoil purporting to indicate the nature of
the danger to which the goods give rise, and if the goods are taken on
board the ship at any port in the United Kingdom or within the territorial
waters of the UnitedKingdom a label or stencil purporting to indicate the
identity of the gooas. :

where goods zro taken on hoard a ship together with the vehicle in which
they are contained, of where goous are taken on board a ship together with
the receptacle in which they are contained, being a receptacle which is an
additional body for a vehicle and is constructed or adapted for the purpose
of being takon on or off the vehicle with goods contained therein, nothing
in the foregoing provisions of this Rule shall be taken to roquire any

such receptacle or any package in which the goods in the vehicle may de

contained, or, as the case may be, any package in which the goods in the
receptacls may be contained, to be also marked.

/Packing
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Pack:l.% and CarriaFP in Bulk

(iv)

CARRIAGE OF RADIOACTIVE MATERTIAL (Continued).

afal for dangerous goods being grods which
are not loadedinbulk to be taken on board any ship to which
this Rule applies for carriage in that ship if the owner of the
ship or any of his servants or agents knows or ought to know
that the goods are not packed in a manner adequate to withstand
the orxdinary risks of handling and transport by sea having
regard to thelir nature:

Provided that in any proceedings against an omer or master in
respect of a failure to comply with th provisions of this
paragraph, 1t shall be a good defence to prove that before the
goods wore taken on board the ghip:

(2) The owner or master was furnished with a statement in
writing by the shipper to the effect that the goods were
packed in accordance with the requirements of this
paragraph and

(b) neither the owner nor any of his servants or agents knew
that the goods were not so packed.

(2) It shall be unlawful for dangernus goods to be loaded in
bulk into any ship to which this Rule applies for carriage
in that ship if the ownsr of the ship or any of his sesvants
or agents know or ought to know that the goods cannot
safely be carried in bulk to the Jestination to which they.
are consigned.

TRANSPORT OF KRADIOACTIVE MATERIALS BY AIR - MINISTRY OF CIVIL
AVIATION REGULATIONS

The following conditions have been adopted by the United
Kingdom to govern the carriage of radicactive materials in
aircraft. These conditions are basically the same as the conditions
recommended by the International Air Transport Association .4
adopted by the majority of airline companies. Radiocactive
matorials are not classed as dangerocus goods as defined in the
Air Navigation Order 1949 unless the amcunt of radicactivity
oxcecds the maxima stated in the conditions below.

Conditions governing cacriage of radiocactive materials in aircraft

(a) The carriage of radioactive materials is permitted in any
aircraft in or over the United Kingdom and in any aircraft
registered in the United Kingdom when flying outside the United
Kingdom subject to compliance with the undormentioned conditians.

(b) Radioactive materials are defined as any material or
corbination of materials which spontancously emit ionizing
radiation. For the purpose of these conditions, radiocactive
matecrials are divided inte three groups by the type of radiation
emitted at any time during carriage as follows:

(1) Group I rauciocactive waterials are those materials
which emjt any gamma radiation, either alone or
with electrically charged particles or corpuacles.

(1) Group Il radiocactive materials are those materiuls
rhich emi ¢ noutrons and either or both of the types
of radiation characteristic of Group I radioactive
materials.

(i11) Croup III rediocactive materials are those materials
which emit only electrically charged particles or
corpuscles (i.e. alpha or beta radiation or both).

’ /(c) A unit



CARRIAGE OF RADIOACTIVE MATERIAL (Continued)

(¢) A Unit of gamma radiation mentioned in these conditions means
ons milliroentgen per hour at a distance of one metre for "hard
gamma” radiation (4 mrhm), i.c. the amount of gamma radiat’on which
will have the same effect on sensitive photographic £ilm as 4
milliyoentgen per hour at a distance of one metre of "hard gamma"
radiation of radium £iltered through % inch of lead.

(d) The maximm quantity of radiocactive materials contained in one
package for conveyance by either passenger or cargo aircraft shall be
2000 millicuries and the maximum amount of radiation shall be 10
units. Not more than 4O units of radicactive materials Group I and
Il shall be carxried on any ane airoraft, provided that no quantity
limtation is prescridbed for Group III wmateriala.

(e) All radicactive materials must be packed in sealed inner metal
containers. Where the material is liquid it must in additiun be

packed in tight glass, earthenware, or other suitable inside containers
surrounded on all sides, and within the shield, by sufficient

absorbent material to abasord the entire contents. Taes cutside shipping
container must be a etrong, rigid container having a minimum

dinension of 4 inches on any ane side, and of such design that the gammm
rediation will not exceed 200 milliroentgens per hour or equivalent at
any point of readily accessible surface.

(£) Radioactive material consignments must be shielded in such a
manner that the shield will maintain its efriciency under conditions
normally incident to carriage as rollm

(1) Group I. The shield must be lead or other suitable:material
of such thickiiesses that at all times gamwa radiation at 14
motre doos not exceed 10 milliroentgens per hour and must also
be sufficient to prevent the escape of primary ccrpuscular
radiation to the exterior of the outside shipping container.

(11) Group II. The shield must bo such that at all times the
radiation measured at right angles to any point on the long
axis of the shipping container shall not exceed 10 mrhm of
gamma radiation, or its physical equivalent in electncally
charged coipuscular radiation, or neutron radiation which
is the physical equivalent of 2 mrhm of gamma radiatiom.
Where more than one type of radiatién is present their total
mast not excoed the above limits.

(4141) Group III. The shield must be such as to prevent the esoape
of primaxry co:puscular radiation to the exterior of the
container, and secondary radiation at the surface of the
container must not exceed 10 millirocentgens per 2 hours,
at any tioe during carriago

(g) The following statement signed by the shipper or his authorised
agent must accompany each package of radicactive material:

*This is to certify that the contents of this package are propu'ly
described by name and are packed and marked and are in proper coaiiitions
for carriege by air according to the regulations relating to the
carriage of radiocactive material published by .... (carrier(s)) ....
and otherwise comply with such regulations. This consignment is
within the limitations presoribed for passenger-carrying aircraft.”

/(h) A1l
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CARRIAGE OF RADIOACTIVE MATIRIAL - (Continued)

(h) 811 peckages of radiovactive waterials in Geroups ¥ 2nd IY shall have

avtaciied & dabal woided ws SoIdl vz,

*Do not place undeveloped filan with.va 15 feet of this container.
Radicactive material. ‘

Grewp 1 or II. y

Ne person shall remain within 3 fews 9 Shis caluiner v mecesgari

Principal radicactive oo'ttent fbetaos csantaeeann o
Activity uf contents...ocevcocnaeneiocana .mll] h‘ur es
Radiation units in this package ........ccivieeinninnn
Hot more than 40 units shall be loaded in one aircraft
or held at one location or point.”

(3) The label may bta waried in respect of zonsiguments of Croip I
material hendled solely by either the British Cverscur Airweys
Corporation or the British Buraopean Almvwayso (,orpoza"w m:«:*::m the total
uumber of units carried in one aircraft doos not excoed fow™. In theac
c:.rcumstan"-os, where the number of units iz one or wider, tho yords

715 feet®, "3 feet" and "4O0 units” may be roplaced by ©H feet”, "1 foot"
and "4 unit® reapcctzvoly. Wnere the mumbor of units is over me but
doea not exceed four, the words "15 feut™, ') feat™ and "4 wits® way
he raplaced by "10 feet™, "2 foot" and "4 vadta® respe-tively.

-+ . N .
Note: In Australia alrcraft of the iaternal airlines may
carry a maximum of two packetys containing R.A. astexrdals.

(¥} All packages of radicactlive metericly in Grom VIT gkl nnve
attached a lebel worded as tollious:

"Handle carefully
Radioactive material
Group IIX
Contenta -~ cieuniincenanvenn !
Emitting corpusculer rays only.”

WING TiP SURVICE

Iimited armounte of gemma emititing radicactive materials can bo tranapord v} :
withoat lead shiclding, in the wing tipe of DC4 adzcraft operatsd by South
African Alrways to South Africa, and in Argonant eircreft aperated dy Deitialh
Overscas Alrways Corporation 4o the Near East, Middle Fast, Far Faszt and Sout
fmezica. The maximum amount of radioactivity peormitted d.(:pr:nda upca the
intensity of guuma radiation and flying time invalved, but in no casze can i%
exceed 300 millicuries. A stendaxd sgize cylindrical wing-tip econteinerv, 4.7
inchzs diamcter and 5.2 inches length, is in use which cutomaticslly reatricis
the ghyzical quantitics of materials which cae he frenmported an this manner.
Neverthelean, swall smounte of radioectire matcrials can be transported long *
dislancez by wliug~-tip service at a lowsr coatr 1hou that Anvolving tae orthods -
uge cf lead pots and wooden bhoxcs.

Special handling precedures acs uscd in the wing-tip seyvice. Aircraft’
arc loaded and unloaded by the airlines or their ngentns, but ugeors must possr =
2 sguitsble shielding conteiner inte which the wing~tip cylinder containing 4!
radisective material can be loaded at atirport ~f arvival and txsmsported
safely 1o its (inal Jdestination.

(¥) POSTAL TRAWSPORT OF HADIOACIIVE MATERIALS (Tede of Practice)

(1) The packages used mist have been apnroved by the G.P.O.
Fugineering Scection.

(i3) That the rodiaticn at any piak
ia not greater than 10 milid .-

siinfacs of the pan kage
wooonr 2% hours,

M
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RADICLOGICAL SAFETY REGULATICNS
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.

CHRISTMAS ISLAND

N . . -

The Radiological Safety Regulations, Christmas Island,
axre issued by the Director, Atomic Weapons Research Establishment,
on behalf of the Minister of Supply and have been agreed by the
United Kingdom authorities concerned.

Enforcement of these regulations will be the overall

responsibility of the Commander, Task Force Grapple.

Trials Plenning Branch,
a.%.R.E. Aldermaston,
Berks.

.
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RADIOLOGICAL SAFETY PEGULATIONS

CHRISTMAS ISLAND

Introduction

Specification of Maximum Pe.rmissible Levels.
Classification of Areas. '

Film Badges.

Protective Clothing.

Use and Storage c;f Ra.é.ioactive Material.
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Monitoring.
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' Accidents and First Aid.

Storage and Use of Personal Effects.
Hazards from Weapon Debris.
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RADIQLOGICAL SAFETY REGULATIONS

CHRISTMAS ISLAND

INTRADUCTION

1.1 Radiation which way be encountered during the Trial may be

o particles, B particles, y rays or neutrons. Under properly
controlled conditions, work involving exposure to these radiations
can be carried on in perfect safety. :

Excessive exposure, however, results in damage to the human body.

The danger is insidious because the effects are not immediately
felt and damage may become apparent only after a period of years.
Damage may arise not only from external exposure but from irradiation
of internal organs as a result of ingestion, inhalation, injection
into the bloodstream through cuts or abrasions s Or even by absorption
through an intact skin,

1.2 The maximum permissible levels of the various radiations and
radioactive substances are based on the recommendations of the
International Commission on Radiological Protection and of the
International Commission on Radiological Units, and have been
approved by the UKAEA and other Authorities concerned., These are
the levels to be used throughout a Trial,

1.3 The object of these regulations is to ensure complete protection
both of staff and of the general public, whilst imposing the minimum
interference with work. To this end, the regulations will, at all
times, apply to all who are concerned with the Christmas Island Trials,
both Servicemen and Civilians wherever stationed.

1.4 Advice on the applicability and interpretation of these regulations
will be propared by the Health Physics Adviser for the Scientific
Director, who is responsible for advising the Commander, Task Force
Grapple, on whom rests overall responsibility for all matters of
radiological safety. PFor implementation, a Health Physics Controller
will be appointed by DAVRE to work under control of the Scientific
Director, :

If necessary, a Health Physics Representative will be provided
by AWRE during inter-trials periods.
SPECIFICATION OF MAXIMUM PERMISSIBLE LEVELS
It is emphasized that these levels are maxima and every endeavour

must be made to keep all exposures as low as possible,

2.1 External Radiations
For external radiation the maximum permissible levels will be:-
2.1.1 _B and y Radiation '

(2) A narmal working rate as defined in the current
'Recommendations of the International Commission on
Radiological Protection!.

15 rep/week of which the y radiation component
must not exceed O-3r/week. ’

The dose to the eyes must not exceed 0+3 rep/week.

OFFICIA% USE ONLY
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(b) A lower inteprated dose of up to 15 rep of which
the ¥ radiation components must not exceed 3r..

This dose will be allowed only with the express
bermission of the Health Physics Controller which will
be given only when he regards it as necessary for the
swooth running of the Operation,

Except as provided for unger (c) or (a) below,
bersonnel who have received this dose will not be
subjected to further €xposure until their average
€xposure is below 4+5 rep/week of which the ¥ component
shall not exceed 0 3r/week.

() 4 higher integrated dose of up to 50 rep of which
the ¥ radiation component must not exceeq i0r,

This dose will be allowed only where it is necessary

Except as provided for under (d) velow, persomnel
who have received this dose will not be subjected to
further exposure until their average exposure is below
the level given in (b), .

(a) 4 special higher integrated dose of up to 75 rep
of which the y radiation component must not exceeqd 25r,

(e) Persomnel who have received over 10r but not more
than 25r will not be subjected to further exposure
during a period of three years except under the
condition of (d) above,

(£) No person will be allowed to receive more than 50r
before age 30, his full radiation histary being taken
into account. . S

(g) If doses are received longer tham are authorised
for the individual, a special enquiry into the
circumstances must be held by the Scientific Directar.

Neutron Radiation
—=232n tadiation

The maximum permissible levels will be as defined in

the current recommendations of the 'International Commission
on Radiological Protection!,

OFFI CIA;; USE ONLY
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The dose to the tissue 2 cn beléw the skin surface must
be less than 30 millirads/week. This figure, for a 40 hour
week is given by the neutron fluxes below: - L
Neutrons of energy 0+25eV 2000 neutrons/ emz/sec
2000 neutrons/ cma/ sec
1000 neutronn./cmz/seo

200 neutrons/cmz/ sec
80 neutr.ons/cmz/sec
60 neutrcns/cmz/sec
40 neutrons/oma/ sec
30 neutrons/cmz/ sec

Neutrons of energy 10eV
Neutrons of energy 10keV
Neutrons of enérgy O 1MeV
Iwieutrons of energy Q¢5MeV
Neutrons of energy 1MeV
Neutrons of energy 2MeV
Neutrons of energy 3-10MeV

2.1.3 a Radietion

. @ particles present no external hazard as they are
unable to penetrate the outer layers of undamaged skin,

Internal Radiations

inject
depend

The maximum permissible level of ingestion, inhalation and
ion are based an the equivalent doses- to tissue, but are
ent on biological factors which vary with the material,

2.2.4 The maximum permissible levels far inhalation and
ingestion will be:-
() For individual isotopes, ar mixtures of isotopes

except weapon debris

The concentrations shall be those in Appendix I
for the materials concerned, -

(b) For Weapon Debris

(i) In Water

(2) o emitters 10~7 He/cc far debris
. less than 30 days old, :

(b) B~y emitters 6 x 104 uc/cc for debris -
less than 30 days old, ' A

B-y emitters 1 x 10-'6 uc/cc for debris
more than 30 days old, .

These levels are based upon the ingestion
of 2litres/day. - ..
(ii) In 4ir

(a) o emitters. The concentrations shell
be that in Appendix I for the most hazardous
material likely to be f\ .

(b) B~y emitters. The concentrations shall
be those given by the expression.

~6
3:0 x 10 pc/co

T
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_where T is the time after the explosion in
hours for times between T = 0+25 and
T.= 5040 (210 days).

For times after 210 days or if the age of the
debris is in doubt, the value given for Sr 90

shall be used,namely 6 x 10-10 pe/ce.

- The maximum permissible levels applicable to
inhalstion hazards are based on a regular exposure
of 56 hours/weck. If these hours are not applicable
the levels should be varied in inverse proportion
to the duration of exposure.

2,3 Contamination Levels

2.3.1 Buildings and Installations

Contamination can be fixed or loose.

In the case of benches, clothing, etc., contamination
can be regarded as fixed when a smear test (see appendix ITI)
gives values below the maximum permissible levels. In the
case of hands and bedy it is defined as -that which remainsg af'ter
washings in accordance with the instructions laid down in
appendix IIX. .

The maximum permissible levels of fixed surface contamination
will be as follows;-

[ ' : - Ec(cm2

600 disintegrations/min on both sides of 1 x 1078
one hand '

20 disintegrations/min/cn?, clothing, -5
benches, ecuipment, etc. 1 x 10

4LOO0 disintegrations/min/cm2, fume cupboards 2'x 10-#

Bx
6000 disintegraticns/min on both sides of 1 x 10-'5
: one hand .

400 disintegrations/min/cmz, clothing, -

2 x 10

benches, e uipmeng, etc.
8000 disintegrations}hiq/om , fume cupboards 4 x 1075

. The maximum permissible levels for loose contemination will be:-

Q EC! cm2

5 disintegration&ﬁmin/fsmear' K 15 x 10-'8 )
B-x : ' P "
20 disintegrations/min/'smear' 6 x 10

2.5.2 Fall-out areas

The maximum permissible level.(MPL) of contamination by
fall-cut of fission prcducts in uncontrolled areas depends upon
iis physical state, ?Whether it is soluble or insoluble,
finely divided or in pellet form), and upon the age of the
products,

The Health Physics Controller will determine the boundaries
of the Controlled Area according to the circumstances,

OFFICIL USE ONLY
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Insoluble Products

MPL for products of any age = 430 ;.Lc/m2

Soluble Products
MPL for products aged up to 1.,.1/ 2 months

hPL for products sged 41/2 nonths
" to 12 years

430 pe/m?
2:7 x 10° t-1.2p.c/m2

i

4]

(t = ege in months)
4PL for products of age unknown

or greater than 12 years 7 uc/m2

il

MPL for insoluble pellets
MPL for soluble pellets

5 uc/pellet of any age

5 uc/pellet up to
age 1 month,

5t-1‘2uc/pe1.1et aged
- 1 month to 12 years

(t = age in.mémths)
2

1}

and -1 3 x 10 uc/pellet of age unknown

or over 12 years.
Note: 430 pc/mz A 2 mr/h

2.3.3 ’lhen contamination levels exceed those given in paras
2.3.1 and 2,3.2 the Healil Physics Controller will lay down
the conditions under which work may proceed in the areas
affected.

CLASSIFLIOATI OF OF 4RE.S

3.1 All ports of the Test Area will be classified according to the
nature of the work which may ve done in that particular part.

3.2 The system of classification and nomenclature which will be used
is as fcllows:-

3.2.1 Controlled déreas: are those where the levels laid down
in Section 2 ure exceeded and where precautions appropriate to
the degree of risk must be taken.

53.2.2 There will be three categories:-

(2) BLUE Area - Risk of penetrating radiation but not
of inhalation, ingestion or injection.
No special clothing.

(b) RED Area - Risk of penetrating radiation and of
slight inhalation, ingestion or
injection. Clothing as specified by
the Health Physics Controller will be
worn, .

(c) YELLOW irea Risk of a serious inhalation, ingesticn,
injection, or penetrating radiation
hazard, Fully protective clothing must
be worn,

QFFI CI.E'_)L USE ONLY
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5.2.3 The classification of an Jirea will be laid down by

the Health Physics Adviser who must be informed prior to

any proposed change in the work which might affect the .
classification. s will Teview the classifications Periodically.

3.2.4. Signs showing the classification ahd having a patch
of the appropriate colour will be displayed at all entrances
to any Controlled irea. . - -,

3.3 No person will be &llowed to enter RiD or BLUE areas without

permission of the Scientist, or other Officer, in charge of the

Aren concerned. No person will be allowed to enter a YELLGW area
3 without permission of the Health Physics Control Officer in charge.

. Vhen it is necessary to carry out building, engineering or
other maintenance wark in any Controlled Area, a Permit to Work
- Certificate must first be obtained from the Health Physics 4dviser
I ) Or Representative. . o

B A R SO

: L. FILM BADGES

411 personnel vho have duties in a Controlled area will wear a
Personal Monitoring Film at all times,

5. PROTECTIVE CLOTHING _
. ) 5.1 Wearing of Clothing :

5.1.1 The type of radiation protective clothing required in
Controlled ireas depends upon the degree of hazard prevailing
and will be specified Ly the Health Physics Controller
accordingly. )

5.1.2 A1l protective clothing will be white and will be
distinguished by red epaulettes or a red triangle as appropriate,

5.1.3 The wearing of the approved protective clothing with
film badges and dosimeters, as specified in the appropriate
parts of the regulations, is compulsory, '

. 5.1.4 To assist the rigorous enforcement of these rules,
v radiation protective clothing will not be issued for other

.- ) purposes,

5.2 laundering and Disposal

5.2.1 Once an article becomes unserviceable it will not be
returned to stares but will be disposed of as contaminated
waste, . ) )

i

5.2.2 Pr-otective clothing will be sent only to the speecial
laundry provided. Rubber gloves from RED areas will not be
sent tc the laundry but will be cleaned by the users.

6. USE AND STOR:GE OF RADIQACTIVE MATERTALS

6.1 lio radioactive material will be used outside Centrolled areas,

6.2 iaterials which are completely sealed so as to prevent any -
escape of active materials may be used, or stored, in any Controlled
irea. sdequate precautions must be taken to ensure that the dose
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reweived by warkers in that area is within the limits laid down.

6.3 Use or storage of radicactive materials other than as stéted
above is permitted only in RED or YELLOW areas.

6.4 In RED «reas no radioactive material will be exposed unnecessarily
to the air of the laborateory, :

6.5 Details of special precautions required for particular materials
and areas will be laid down as appropriate by the Health Physies
Controller,who will muintain a record of all radiocactive sources and
materials in use or in store, .

IRANSIT OF RaDIQLCTIVE MATERTALS

7.1 Transit of radioactive materials cutside Controlled Areas is .
permitted, provided they are in properly designed and sealed containers

which will effectively prevent escape of the material ang which are

themselves externally clean, and that the Health Physics organization
has been informed previously, The transit should be uninterrupted ang
adequate precautions must be taken to ensure that the Y-ray dose/rate does
not exceed 200 mr/h at the surface and 10 mr/h a} one metre, and the
neutron dose rate does not exceed 30 neutrons/cm /sec. at the surface,
Transit of containers where the dose rate exceeds any one of these
limits vill be permitted only with prior Health Physics approval,

7.2 Tronsit of radioactive materials to and from the Test drea is
governed by any International UK and fAustralian Government Regulations
currently in foree, by the Regulations of any other Government
concerned, ond by any Instructions, currently in force, issueqd by
DiiKE, RAF/AWRE,” the Health Physics Adviser (See Appendix IV), or the
Seientific Direstor.

LABORATORY WASTE

8.1 411 sclid waste will be segregated into the following four -
categories:- .

(i) Highly active waste, i,e., above one millicurie,
(i1) Low activity waste non-combustible,

(iii) Low activity waste combustible,

(iv) Used paper towels,

Category (i) waste must be sealed in rigid containers
2nd retained by the originator until Proper arrangements have been
na2de for its disposal. The contents and the approximate levels
of activity must be marked on the outside. :

Bins suitably labelleg will be kept in all laboratories and
worlrocns where categories (ii), (iii), and (iv) are likely to
arise. Low activity articles too large to be placed in the bins
will be wrapped in impervious material in ‘such a way as to prevent
the escape of active material, and will have their contents ang

KONITORING.

9.1 The object of radiation monitoring is to ensure the protecticn
¢f personnel and to prevent interference with scientific wark due
to contamination, .

The Health Physics organisation will provide complete monitaring
facilities for personal use, '

ORFICIA% USE ONLY
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4 representative of Health Physics will be available in
all Controlled sreas to advise and assist when called upon,

9.2 Personal Monitoring
9.2,1 It is the responsibility of each individual to ensure

that he is nonitored before leaving a Controlled Area,
Instruments will be provided for this.

9.2.2 y-ray dosage will be measured by means of film badges
which will be worn as laid down in section 4, .

9.2.3 For special operations, where high dose rates are
anticipated, personal ionization chambers vill be warn,
Special film badges will be worn when required by the Health
Physics organization.

9.3 Area Monitoring

7.3.1 4ir sampling will be carried out in all laboratories

and workrooms where there is normally a potential inhalation
risk., For special operations or where an unusual inhalation
risk is anticipated additional samples will be taken,

9.3.2 The Officer-in~Charge will ensure that regular
contamination checks are made,to ensure that levels of activity
are below the maximum values laid down. : :

In addition periodic surveys will be made by the Heelth
Physics organization. : .

9.4  Monitcring of hctive Waste

Solid waste containers will be monitored and decontaminated if
necessery before being taken from a Controlled Area.

9.5 Monitoring of Vehicles and Equipment

All equipwent and vehicles, including ships and aircraft,will
be monitored and decontaminated, if necessary, before being taken
out of a Ccntrolled Aresa, Special arrangements have been made for
the movement from and to Australia of aircraft which have undertaken
sampling duties and may, therefore, be contaminated, and this section
does not apply to such aircraft.

Equipment will not be moved into a less active area unless it
is monitored, decontaminated, if necessary, and given a Health
Physics Clearance Certificate. articles must not be moved into a
BLUE ar a non-controlled area if there is any detectable loose
activity. Again,this section does not apply to sampling aircraft
for which special arrangements are made, : .

10.  EKEDICaL SURVEILLJNCE

The Medical Officer must be consulted in all medical aspects of
Radiation Szfety, '

No person will be allowed to wark in a Controlled Area, or with
rediozctive materials, who has not previously been cleared far such work
ty a specicl medicol examination either inmediately prior to the Trial,
cr imzediately prior to his first exposure during the Trial.

11.  oCCIDENTS ,uiD FIRST AID

11.1 If anyone thinks he may have inhaled, ingested or otherwise
absorbed (e.g., through cuts, etc,) any radiocactive material he
mist at once:- S ) .
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(i) Taks emergency action. (See 11.2 below)

(ii) Report to the Health Physics Controller and the Medical
Officer ?thrcugh his Officer-in-Charge if the accident occurs
on Jduty). .

11.2 If the skin is accidentally cut, or scratched, during work in

a Controlled .rea the cut should be placed, if possible, under running
water within 15 seconds and held there whilst the whole wound area is
scrubbed with a socaped brush for at least five minutes. The flow of
blood should be encouraged by nild pressure above the wound. The
surrcunding skin should be menitored and washing continued until this
is inactive, :

i sterile dressing, rot a strip of dressing of the Elastoplast
type, may be used as a temporary cover until qualified medical
v - attentior hus been received.

The object causing the wound will be kept and tested for
contaminaticn,
11.3 It anyone spills any radioactive material he must, unless in a
YELLOW area:-

(i) Ask all staff %o vacete the area,

(ii) Limit the spread of contamination,
(iii) Repori immediately to the Health Physics organization.

In a YELLGW arsa he must mark the boundaries of the spill.
and report to the Hea'th Physics .organization.
12. STORAGE ,ND USE OF PsESON.L EFFECTS

Eating, sncking, drinking and the storing of food, drink and tobacco
anywhere in Controlled areas , other than BLUR areas, is forbidden.

13. HAZAADS FRUM WE.PON DZSRIS

13.1 The Health Physics idviser will obtain from the Radiation
Measurenents Greup, The Theoretical Predictions Group and the
° Meteorolegicel Service all data required to maintain effective control:
- ’ cver the hazards due to fa'l-cut, -

\ 12.2 Tre use of all air:raft, vessels and vehicles, in connection with
N ‘ the Operation will be governed by such instructions as may be issued,
Where aircraft, vehicles or personnel have been, or are: likely to go,
into areas vhich may have been contaminated, all personnel concerned
nust repcrt at once to a Health Physics representative,who will arrange
with the aporopriate authority for the checking, ‘decontamination if
necessary and the grantirg of clearances and who will give such other
advice as may be necessarv. . ) T ‘
13.3 iadvice on other ma‘ters concerning Radiological Safety cutside
the Test Area will be called for from the Health Physics idviser as
necessary. . . .

14. RESPORSIBILITINS

14.1 The Individuals

any person coming into contact with radioactive materials or
entering active areas :s personally responsible for complying with
these regulations and other re_evant regulations and instructions,
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14..2 The Oﬂficer-in-Charge of any Task is responsible
for ensuring:-

(i) That these regulations and other relevant regulations

his staff, and that they clearly understand the hazards
involved in any work that they have to do. . .

(ii) That these regulations.are rigorously observed,

(ii) That the Health Physics idviser and the Medical Officer
are informed in advance of any proposed work which may
affect the Radiological Saf'ety arrangements in any way.

(iv) That any accidents or abnormal circumstances are
reported inmediately to the Scientific Directar, the Health
Prysics 4dviser, the Medical Officer and,where applicable, to
(fficers Commanding Service Units,

" his control.

14.3 Qf{;gggjggyggggng Service Units, etc.

The Officers in Command of the varicus Service units, ships,
aircraft and detachments ang groups involved will ensure that
these regulations ang all other relevant regulations and
instructions issueq by the Health Physics idviser with the approval
cf the Scientific Director, under the Task Force Commander's
Authority, are enforced and are brought to the notice of all
beérsonnel under their command and to their visitors,

4., The Health Physics fdviser is responsible forﬁ—
(i) advice to the Scisntific Director on radiological

(ii) The activities of the Healtn Physics Controller (see
Section 14,5).

14.5 The Health Physics Controller is responsible to the Health
Physiecs hdviser far:-

(i) Delineation of all Controlled areas,

(ii) Radiological control of all movements into, out of,
and within Yellow areas and radiological supervision in
all cther Controlled dreas,

(iv) Provision of instrumentsAand equipment necessary for
Health Physics coatrol., .

15, Amommws
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MAXIMUM PERMISSIBLY CCMCENTRATICNS

APPEIDIX @

The concantrations shown belew shall be the maximum permisaible
levels for the various isotopes mentioned, when found during the Trisd.
The Values are based on recommendations apd the Internitioenal Commissien
on Rediological Pratection apd of the Iutexrmational Cemmission en

Radioclegical Units,

When using these levels it must be remembered that the inhalation
levels are based on a working week of 56 hours apent in the Active arcas.
For differing exposure times the levels will be inveraely propertional
to the éxposure times, e,g. for a 2, hour daily expesure the level in

air for Sr90 will be 2 x 10~10 yo/oc, insteed of 6 x 1010 xc/cea,

Mo ¥eximum Permissible Concentrations

. ;' Redio Isetepes Water ( pc/cs) Air (po/cc)
o 0.2 3 x 107
cn’(coz) 3x w7 3x 10
a2 8 x 1073 3x 1076
Al 5x 207 1.5 x 1076
Cas 0™ 2.4 x 2078
se®9 7x 200 6 x10™
5P 4 y0 8 x 2077 6 x 20710
Y91 3x 0% 2,7 x 1078
Rul06 + Fni0S 0% 6x108 -
3 6 x 107 1.8 x 2078
ca237 + Ba o7 2 x 2079 6x io‘7
Bn:u’o-ohm 2:104" 5x 10
Cem + Prm md" 6x 1.009
pe2lV 3x m" 3x 10.1'0

‘ Ra222 — 3 x 20°7

h ra2%5 55% d.p- b x 108 2,4 x 10712

- 4227 4 g, 5.x 1077 1.2 x 1071

Th Natural 4 x 3077 9 x 1071
e | paSh 2x 0% 3 x 208
U Katural 2 x 106 9 x 2078
0239 3x 10: 9x 10°11:
Pu 3x20 6 x 10"
Weapon Debris See note 1 delew See note 1 below
Any fission mixture -
(except from weapons) 1077 3 x 107
amd any mixture of B°Y Ses note 5 below
A mixture of emitters 10~ 1.5 x 1071

See note 5 belew

Sec note 5 below

o~y
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NOTES

The figures given refer to the parent elecment, Where there is
a daughter element, it is assumed that it reachen equilidbrium vith ¢the o7
sarent after it is teken into the beody, However, the figure of 3 x 30
c/ce for radon refsrs to Rn + daughter producis in the inhaled air
21d is thus on exception to the abeve rule,

The“eurio of matural uranium is considered to cerronpend to
3.7Tx 10*2 dis/sec, from 0258,, 3.7 x 10%9 dis/aec, frem U and

-9 x 108 dis/sec, from 02}5 o It is considered .that none of the other

dasughter preducts of 0238 is presont at the time of ingeation or inhalation.

The curie of natural therium is considered to corronpend te
3,7x 1030 dis/sec, from The>2 and 3,7 x 2010 dis/oec, from Th2-8e
It is considered that nene ef the ether daughtor preducts of '1‘2125 2
is prescnt et the time eof ingesticn or inhalation.
The lant two values listed are for "unidentifisd beta or gamma emittera®
and unidentified alpha emitters", They are safe for uso over shori pericds

of time (a few rnonths) repardless of the radiocactive contapinants. They areg
safe for indefinite use with ths fellowing exceptions 3=

(1) 1077 pe/ec of water is gpga for any mixture of bota gemma emitters ond
all alpha emitters except Ba“¢ n .
(11) 3 x 10‘9 Jnc/ce of air is sefe for any mixture of beta gamma emitters
except Sr9°,

(114) 1.5 x 10~ pc,zfgc% of air is safe for any mixture cf algha emitters

except Pyl and .

12
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APPERDIX TX

METHOD CF MAKING SMEAR TESTS

A Whatoan No,1 (5.5 cm) filter paper is used for this test.

The paper is slightly bent arcund the seconi finger by the #=o adjncent
fingers sc that a smnll erea in the centre of tha paper is brought inlo

contact with the surface, It is then rubbed lightly over the area cr ocbjess
being chesked, T

For Flat Surfazes

Rub pager in a circular metion ceverigg en srea ef appreximately six inches
dismeter, i,e, approximately 180 to 200 cm”®,

For Irregular Shaped Objects:s Door Handles, Telavhonen, ete.

Lightly rub paper over whole surfece (if small enough), otherwise tske o
series covering the whole surface. ' .

These "smears” are then placed in a standard type algha or be ti/gemn,
counter and ccunted,

Resulis are usuclly expressed as disintegrations/minute having applied
the necessary factors for counter efficiency,

13w
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RIZMOVAL, " RADIOACTIVE CONTAMIMATION FROM HANIS

In vany casss contarmination will be rewmoved by a noxaad washing of the
hands in teopid water using a mild 808p.

DO NOT RIRSE HANDS IR %ASHINGS AS THIS IS LIABIE TC 22 COMNDASTHATED.

1f xhis precedurc is not enough to remove comtowming tion then scoutbing io
ngsegIary.

Por this you ahould use the aspooial brush prerazd in ective change rooms.

A convenient reutine for acrubbing hacds is £ ataxt by scrubbing ono
thued, being sure to brurh all surfuce; proceed Yo tho apucc botwesn the
Sauh and Lirst Siager aud similarly vo each finger and tho webs betwesn the
fingors.

Civee fingours tightly togother ard scrib n o cdomy are dizrsction frem
approxiumatoly one inch abovo the wrist, giving atinntioa 40 the bunk and ralwm
el the hwnd, and finally sdditional scrubbing of e nails and cuiicles.

Rinze hands, as bct’oxa,' in fresh water divect foea the tap.

This neil brush ia most effective when uced ligatly: eny extra prossure
ef' this brush on the handa will only result in berding tae brigtles cut of
shapo,

Alvays scrub in a dirsction away from the body into <the basin. This is
to prevent gplashing of poussibly contuminated liqrid on sour clothes or tae
floor, ‘

! ORDER T3 FREVENT ‘FHE TRANUSFER OF ACTAVITY FRUE G o "MICH UF B
HAD TQ ANCIIMR.  TIE U3 SHOULD BR WASIHED IM WRIESIL WATRR AHD FRISH S0AP
APPLIED «#I' LEAST TRk TIMES DURING THE SCRUBRING OF 1CH [SAND.

If tac obovs procuduro ia not successful, then it zaould be repeatod.

it in scvisoble to rub 2 mamll quantity of RCSATIZX llo.4 un the hende
ter a vigerous acrubbing to eof'ten the honds and pevens clepping.

DO NOT USE THIS CRai BETORE YOU HAVE SATISFIFD YOURGELF 1HAT YOUR
HAIDS ARZ FREE I'ROA COHTALINATION.

.., 1% will prebably not be necessary to u.e any wwie than the above
ssrubbing. but if rontamination is vory persisicat wero drastic techniqitea
are aveilable. 4 :

fhether these are used shculd bo decided Joirtly by tha Medigal. Officor
and the Health Centroller. ' o
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CAHRIAGE F  RADIOADTIVE  MATHILLAL

The only publinhed regulations in the United Kipgdom govexning the

carriago of Ralicactive ma®erial are those mage by the iiniatry of Civil
hviatiou, which are in close azresmwent with ihe Intemational revommend-
ntions. Regulationg governing other forms aof Transport hav: not yot been
made. (Codes off Practice rezoonended by A.E.R.E. Harwell have, however,

bean adupted by the suthorities cuncerned in the U.K. All rogulaticas

#nd Codus of Practice extant in the U.K. are given in para. 3 below.

Health Ihysticns mist be cansultnd about the errangswsata for each conuigueni.
tnd vill ismie any necessary coxrtificates.

Vhexre consignmanis do not camply with the xegulationa oc Codesm af Practice,
npecial arrauremonts mast bs made with the carrier concarned. Such
consignrents i...oriably require one or two ercortn. The lcalth Dhysice
tuthorities nt the katabliahment originating the» copsigument saust be
tonsulted about the arrangenenis for all such consigoments, and will, in
consultition with the consignor and the carrier, issue written instructicaa
govemirg the carriage of the particular items. )

(1) IRENSPORT OF KAUIOACTIVE MATERIALS BY RALL (Cude of Practice’

The: basic requirement Tur rall tranaport 1a that the 1adiation at any
Felnt or. the outer murface of the comtainer my not exceed certain limits;

&8 an irntoerin measure, the rallvays are accepting packagea which fall into
1w0 clazspen ¢

Cless 1. Radiation at eny point on the surface not
greater than 10 millirventgems per 2/ hours.

Cless I1. Radiatian at sy point on ths wuaface greater
than 10 millirventgena per 24 hours, but not
exceeding 100 nillirventgens por oight hours.

Special ludbels are used to dosignate those two oclamsea. A Clays [
Fackage does nut have to be separated from other freight carried in
Faszong:r trudne, snd is treatod by the rallways as an ordinary pazkage,
¢xcep$ that prior notice mast be given to the rallway authcrities at the
elation from which it is to be consigned.

Cless I1 packuges have to be stowed in pannengar tralns at least 4
feot frcm eny other goods. The label ia designed so that this requircment
is bmught te ‘he notice of all railvay officials hendling the packagn,

Fricr ncticeé mist be given %o the railways ard on some routes ot leass 48
bours nctice in requised. -

in orcer that an adequate check my be kept on the tranecport of these
saterials they are usually classed as "Insured Coods” urdexr a special rate.
Fackajee are aigned for at the conal.gning station, and should only be sent
ty dtrect through routes to their destinationm.

Arrangeierts mest be wnde for the imesdiate collecticn at the
Cestination cnd railways will not in any circumstances trznsport redioactive
raterials ty thoir o vana. This means that the person teo whem the
isotoser are ccnsigned shouw'd be notified in edvance of the timo of arzival

cf ths train. end mist be able to collect the material ot this time foum
the statiom.

/(i) TRANSPRT
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B OF_ GADLOACTIVE MATERUAL  (Sewntaawsd)

CLES

f95) W SRRT CF RAHIOACTIVE LATURIALS BY KOAD (Ceodm of Trnulbla)

]
im el

]

N

) . Tha 1vdiztdon lerel a4 the driver's scat, or ad any wrak cconpron
by a paccenger, mwat be below 10V nillirocatgons por elght nouc.

(125 ar/i).

(x) Tro sacistien limlt &% sqy point on the ouiaids of tho ooy muus YL
helow O millirsentgins per hour.

(¢) A noii-e should be carrded in the car stating that irdivactlre
wzhersuta fre being tranaported, Snd ace pucxed in ovntalusun i
e hogpoEpn cowesviaagts (oxr appropriate wording as spplicay’ el
At L drann end *clephuone number shizuld k2 given, dn cyder Gt L
peilee png conkact tad rmmer of tho vehicle jmmmdistsly L0 ihers [
a4, @ ocbni,  As an example, the followlng is a copy of tha noti..
cizate L Yy AJRLEGE. caxa: :

WARNING

TS CAR IS CARRYING

RADICACTIVE NAVERTAL
THE MATERIAL I PACKED IN SEALED CONTAIRYRS

THE COHTALNERS allls SAPE TO HANDLE FQX
SHORP FFRTODG PROVIDED THEY AIUS UNDAXAGED
It CASE OF ACCYDINT TO THIS CAR
COIATHICATE AT (RCL WITY

Tolephone Nwdor :

(Y EDRE CT MUNOAULIVE YATEUALS B SBA (Cude of Fraotis)

————

(2) Dsteilled roguls’’oas covering the transpovt of i’ oantdoe
mrzcrinla by sen hava nit yet besn publighed but Lol
pre peizitted mubject to the epprevel of the UK. Miatstry oF
Pranst oxt wnd iw suabralia the Department off Defenvy Drodusilen
rzd bie State § r»ernuent. concored.

farme redistion should not exceed 200 mill!rpverigena pem
Lsur % ary point on the surface of the ontaidy ghvipping o int
apd 10 rdlirocatgean per hour at & distanca of 1 yoxd Tram b
cmtoliner.

(v) 2#ppli-w.ions to the lilnistry should include the follemiag ALt -
. q .

(0) lwuails of radinactive material including half 13'e.

(b) Tetalls of packing used. .

(¢c) Ruiation at swface of container in miilirouciy.a: Fer Y.

(d) “ineidotdion at 1 yard from surface of contwlner im dlliivertgnns
se s tenr.,

(<) 1adiracits o watedials ace classifisd in the .K. ga “Uategoxy K-uthen
Jamyooon Goede®, aw deTined in the .forehant Sairoiig (Mkagsesol el
lades, 1952. The provisions of Stututory nstriisi 1552 .0,
.evad Dy the LK. dindster of Trausport Fake ji virectul Sy deogeren:n
1orin +o b tzlien on hoard any ghip unlogt Gine ca.ue oo iz oF o
Shin U been supplicd with a declaration of ddem.unily, 3
war np o W goode by the ghiovper. ‘fne sze of Fz: £9
sera of declarstion has been agrszed by the U.X. Ronisteo

"The herern-menticaed hazardous coargys da desad.tud and
JJes Aficd as aet ouk in para.2(1) of the derchan® 2 pping
DoneTous Gumiz) Roley, 1952 and we doolens that 1 marikng
12¢ prueking of the ,00is are in accordstcd with Pazas % emq £
of %iiz Rutes which éxe repreduccd ia sudb-para. (43l td) Below

/(2) Beran. .
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CARRIAGE UF _RADIOACTIVE MATERIAL (Continued)

() Paras. 2, 3 and 4 af the Merchent Shipping (Dangerous Goods) Rules

2. =(1) It ehall be unlawful for dangerous Roods to de taken on
board eny ship to which this Rule applies for carriage in
the ship unless the shiprer of the goods has furnished the
ovner or master of the ship with a statemont in writing
of the idontity of the goods and of the nature of the
to which the goods give rise, indicating to which of the
following categories the goods belong:

(1) Explosives.
(41) Compressed, liquified and dissclved gasos.
(i11) Corrvsives. o :
(iv) Poisons.
(v) Substances giving off inflammable vapours.
70 (vi) Substancos wnich become dangerous by interaction with
e water or air.
e (vn% Strong oxidising agents.
LI (vit1) Substances which are lieble to spontancous combuation.
' (ix) Laboratory chemicals and medicinal preparations in
limited quantities.
(x) Other dangerous goods.
For tue purpose of those Rules a laboratory chemical or
mediciial preparation ahall be treated as being in a limiteq
quantity if and only if the quantity of that chemical or
preparation is a limited quantity for the purposes of Section
10 of tho Report of the Department Commdi ttee appointed by the
dinister of Transport to consider the Existing Rules rolating
to the Carriage of Dangerous Goois and Explosives in Ships,
dated 13th Noveaber, 1951, '
(2) The master of the ahip shall cause a 1ist to be carried
in the ship setting forth, in accordance with the
informatinn fumished undor the foregoing provisions of
this Rule, the dangerous goods carried in the Ship on the
voyage in which she is currently engaged.
Marking
(3) 1t shall be unlawful for dangerous goods, being goous contained in a
¢ vehicle, recoptacle or package, to be taken on board a ship to which
C. this Rule applies for carriage in that ship unless the vehicle,
-~ receptacle or package in which the 80o0ds are contained is clearly marked

with a distinctive label or stenoil purporting to indicate the nature of

T the danger to which the goods give rise, and if the goods are taken omn

- board the ship at any port in the United Kingdom or within the territorial
waters of the United Ringdom a label or atencil pwrporting to indicate tho

identity of the gooais. ' -

&

¥here goods 2re taken on hoard a ship together with the vehicle in which
they are contained, ot whore goods are taken on board a ship togother with
the receptacle in which they are cantained, heing a receptacle which is an
additional body for a vehicle and is constructed or adapted for the purpose
of being takon on or off the vehicle with goods contained therein, nothing
in the foregoing provisions of this Rule shall be taken to require any

such receptacle or any package in which the goods in the vehicle may be
ccntained, or, as the case may be, any Package in which the goods in the
receptacle may be contained, to be also marked.

/paciing
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CARRIAGE OF RADIOACTIVE MATERIAL (Continued)
Pacldng and Carriage in Bulk

L. = (T It shall be unlasful for dangerous goods being gods which
are not loaded in bulk, to bo taken on board any ship to which
this Rule applies for carriage in that ship if tne owner of the
ship or any of his servants or agents knows or ought to know
that the goods are not packed in a manner adequate to withstend
thz ordinary risks of handling and transport by sea having
regaxd to their nature:

Provided that in any prooeedings against an omer or muster in
respect of a failuwre to comply with th provisions of this
paragraph, it shall be a good defence to prove that before the
goods wore taken on board the ship:

(a) The omner or master was furnished with a statoment in
writing by the shipper to the effeact that the goods were
packed in accordance with the requiremecnts of this
paragraph and

(b) neither the omer nor any of his servants or agents knew
that the goods were not 80 packed.

(2) It ehall be unlawful for Jdangsrvus goods to be loaded in
: bulk into any ship to which this Rule applies for carriage
in that ehip if the owner of the ship or any of his se:vants
or agents know or ought to know taat the goods cannot
pafely be carried in bulk to the Jdestination to which they.
are consigned.

(iv) TRANSPORT UF RADIOACTIVE MATERIALS BY AIR - MINISTRY OF CIVIL
AVIATION ROGULATIONS

The following conditions have been adopted by the United
Kingdom to govern the carxriage of radicactive materials in
aircraft. Th=se conditions ar= basically the same as the conditions
recommended by the International Air Transport Association .4
adopted by the majority of airline companies. Radioactive
matorials are not classed as dangexcus goods as defined in the
Air Ravigation Order 1949 unless the amount of radicactivity
oxcecda the maxima stated in the conditions below.

Condi tions governing cecriage of radicactive materials in aircraft

(a) Tnhe carriage of radicactive materials is permitted in any
ailrcraft in or over the United Kingdom and in any aircraft
registered in the United Kingdowm when flying outside the United
Kingdom subject to compliance with the undormenticned conditiams.

(v) Radiocactive materials are defined as any material or
conbination of materials which spontancously emit ionizing
radiation. For the purpose of these conditions, radiocactive
matexrials are divided inte three groups by the type of radiation
emitted at any time during carriage as followa:

(1) Group I raaiocactive materials are those materials
which emit any gamma radiation, either alone or
with electrically charged particles or corpuscles.

(11) Group II radiocactive materials are those materiuls
which emit noutrons and either or both of the types
of radiation characteristic of Group I radiocactive
materials.

(i11) Croup III rediocactive materials are thosc materials
which emit only electrically charged particles or
corpuscles (i.e. alpha or bota radiation or both).

-i8- /(c) A Unit
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CARRIAGE OF RADIOACTIVE MATERIAL (Continued)

(c) A Unit of gamva radiation mentioned in these conditions means
one milliroentgen per hour at a distance of one metre for "hard
gamma” radiation (1 mrim), i.e. the amount of gamma radiat’on which
will have the same effect on sensitive photographic £ilm a4 4
milliyoentgen per hour at a distance of one metre of "hard gumm"
radiation of radium £iltered through % inch of lead.

(d) Tho maximm quantity of radicactive materials contained in one
package for conveyance by either passenger or cargo aircraft shall be
2000 millicuries and the maximum amount of radiation shall be 10
units. Not more tham 40 units of radiocactive materials Group I and
I1 shall be carried on any one airoraft, provided that no quantity
lizd tation is prescribed for Group III wateriala.

(e) A1l radicactive materials muat be packed in sealed inner metal
containers. Where tho material is liquid it must in additiun de

packed in tight glass, earthenware, or other suitable inside containers
surrounded on all sides, and within the shield, by sufficient

absorbent material to abeorb the entire contents. Tae ocutside shipping
container must be a strong, rigid container having a minimum

dinension of 4 inches on any one side, and of such design thet the gamm
rediation will not exceed 200 millirosntgens per hour or equivalent at
any point of readily accessidle surface.

(£) Ragioactive material consignments must be shielded in such a
zammer that the shield will maintain its efficiency under conditions

normally incident to carriege as follows:

(1) Group I. The shield must be lead or other suitable material
of such thickriesses that at all times gaoma radiation at 14
motre doos not exceed 10 millirventgens per hour and must also
be sufficient to prevent the escape of primary ccrpuscular
radiation to the exterior of the cutside shipping conteiner.

(41) Group II. The shield must bo such that at all times the
radiation measured at right angles to eny point on the long
axis of the shipping ocontainer shall not exceed 10 mxhm of
gamm radiation, or its physical equivalent in electrically
charged coxpuscular radiation, or neutron radiation vwhich
is the physical equivalent of 2 oxrhm of gamma radiatiom.
Where more than one type of radiation is present their total
oust not exceed tho 'above limits.

(414) Group III. The shield must be such as to prevent the escape
of primary corpuscular radiation to the exterior of the
container, and secondary radiation at the surface of the
container must not exceed 10 milliroentgens per 2), hours,
at any tioe during carriage.

(g) The following statement signed by the shipper or his authorised
agont mst accompany oach package of radiocactive material:

“This is to certify that the contents of this package are properly
described by name and are packed and marked and are in propes conditions
for carriege by air according to the regulations relating to the
carriage of radiocactive material published by .... (carrier(s)) ....
and otherwiso comply with such regulations. This consignment is
within the lixitations presoribed for passenger-carrying aircraft.”

/(n) A1
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CARRIAGE UP RADIOACTIVE MATTRIAL: (Continued)

All peckages f radioactive materialg in Groups I 2nd II shall have

attached & ldbel w.:ded as folloaz.

(3)

"Do not place undeveloped film within 15 fect of this coniainer.
Radiocactive material.

Growp 1 or II.

No person shall remain within 3 fect of thia catuiner v macesauri

Principsl radicective content .ccevevesccancnccccaiees
Activity of contents...cecveveveneenerescomilltcuries
Radiation units in this package ............ cetsesans
ot more than 40 units shall be loadel in one circraft
or held at one location or point."

The labcl mey ts varied in respect of consignmenitn of CGrogp I

reterial heudled solely by either the British Overscour Airerys
Corroration or the British European Alrways Corporation wherm the total
uucber of units carricd in one aircraft Qoss not exczed fowr™. In thesc
circumstances, where the number of units i3 onc or wider, tho rords

15 feet”, "3 feet" and "LO units™ may ho zeopiaced by ©5 fect", "1 foot"
and "1 unit” respectively. Where the numbor of urita is over me but
daes not exceed four, the werda "15 feet®, " feot” and "4D wnits" nay
he replaced by "10 feet", "2 feet” and "4 ualta" respentively.

(k)

*Note: In Australia aircraft of the internal airlines may
carry & maximum of two packels containing R.A, iaterials.

All packages of radioactive matericls ln Grop TIT skl nave
zttachsd & label worded as follows: ’

"Hendle carefully
Radioactive material
Group III
Contents ceeneccscecncscacense
Emitting corpusculer rays only."

WING T1P SERVICE

Linited amounts of gomma cmitting radicactive meterials can be tranaport i
without lead shiclding, in the wing tips oy DC4 adzcralt operatzd by South
Afzican Airvays to South Africa, and in Argonaut eircreft opezated by Diritisl:
Uvers=as Adivays Corpuoration to the Near East, Middle Fast, Far Eaxl and Sout:

hoeiica.
intensity

The maximran amdunt of radicactivity permitted depends upea the
of garma radiation and flying time involved, bui in no cazc can if

exceed 300 millicuries. A standard size cylindrical wing-tip ccateiner, 1.7
inches diamster and 5.2 inches length, is in use which cutematlieclly restriet s
the phycical quantitics of materials which can ho fremspericed xn this manner.
Eoverihicleza, swkall amounts of radinective matnxials can be transported long

S A
distznce:z

by winz-tip servico at s lower cost tian that tuvolw=ing tiae orthod2 -

use cf lead pots and woodeon boxee.

Special handling precedures ars used in the wing-tip cervice. Aircreft
ar: loadsd and wnloaded by the elrlines or their ngenina, hu$ usors mst poss~ =
a2 suitsble shielding conteiner inte which the wing-tip cylinder containing tb -
radiractive material con be loaded at sirport of arrival end transported
safely to its final destination. '

(V) POSTAL TRANSPORT OF HADIOACTIVE MATERTALS -(Jcde of Practice)

"(4)

(i1)

The packages used must havo boen aprroved by the G.P.O.
Engineering Section.

That tho radiaticn at any peint on the surface of the packege
i3 not greater than 10 rmlllircentgons pex 24 hours.
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