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2.1

RADIOLOGICAL SAFETY REGULATIONS .

GR\FPFLE

INTRODUCTICN

Radiation which may be encountered during the Trial may be «
particl.c, 2 gorticles, Y rays and neutrons. Unier properly controlled
conditions work involving exposurz to these radiations can be carried

on in perfect safety.

Excessive exposure however may result in scrious damage to the
hunan body,

The danger is particularly insidious bccause the effects are not
immediately felt and damage may only became apparent after a p-riod of
years., Damage may arise not only fram extermal exposure but from
irradiation of intcrmal organs as a result of ingestion, inhalation,
injection into the bloodstrecam through cuts and abrasions, or even by
absorption through an intact skin,

The maximum permissible levels of the various radiations and
radioactive substances are based on the recommendations of the
International Cammission on Radiological Protection and of the
International Commission on Radiological Units, and have been approved by
the UK. \.E.\. and other \utharities concerned, These are the levels
to be used throughout the Trial,

It is emphasized that these are maxima end every endeavour must be
made to keep the average exposure as low as possible,

The obJect of these rogulations 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 traal,

Advice on the applicability and interpretation of these regulations
will be givon %y the Group Leader R.i., who 1s Health Fhysics
Adviser to the Scientific Director. Far implementation a Health -
Controller will be appointed fram the R.i{ Group from each island..
The Health Controllers will also be Health Physices Advisors to
the respective Soilentific Supcrintendents.

Where the terms 'Health Controller' or 'Scientific Sup:rintenient’
occur In the singular in the following, they are to be regarded
as applying equally to the two sites,

SPECIFICATION OF MAXINMUM PERMISSIBLE LEVELS

External Radiations

For external radiation the maximum permissible levels will be:-

2.1.1 B 2nd Y Radiation

(a) A normal working rate as defined in the current "Recommendations
of the International Commiseion on Radiological Protection", This is at
present (November 1956)

1.5 rep/week of which the Y radiation component must not exceed O.3r
week,

The dose to the eyes must not exceed 0,3 rem/weck.



(b) A lower integrated dose of up to 15 rep of which the Gam:~
radiation oamponents must not exceed 3r,

This dose will be applied only with the cxpress permission of t'.¢
appropriate Health Controller and will be given only where he reg-.-ds 1t
as necessary for the smooth running of the operations.

Exccpt ns provided for under (c) or (@) below, psrsonncl whs lnre
received this dose will not be subjccted to further exposure untal thcir
average exposure is below 1.5 rep/weck of which thc G"mm't coaponent shall
not exceed 0, 3r/week.

(¢) A higher integrated dose of up to 50 re; of w.ich the Comnur
radiation component must not excecd 1Or,

This dose will be applied only in cases where 1t 1: necessary in
crder to recover important records and information which migh t otherwice
be lost, and will require the express personil pzranission of the
Scientific Superintendent of the area concernei after consultation wltll

his Health Fhysics idviser and Hedical \dviser,

A

Except as provided for under (d) below, personnel who have rac .av.d
this dose will not be subjzcted to further exposure until thear av.r7e
exposure is below the level given in (b). .

(d) A special higher integrated dosc of up to 75 rep of which tue
gamna radiation component must not exceed 25r.

This dose shall be applicable only in cases where it is necessarily
involved in operations essential to the success of the trial and
only to persomnel who are not normally exposed to radiation, and th:n
only with the express pcrsonal permission of the Soientific Direotor
after consultation with the Health Fhysics Adviser and the dedical
Adviser. .

Personnel who have received this dose will not be subjected to
further exposure during a period of three years,

2,1.2 Neutron Radiation

The maximum permissible levels will be as defined in the current
recammendations of the "Intern~tional Commission on Radiological
Protection", These are at present (November 1956);

The dose to the 't:.:sue 2 cm below the skin surface aust be lecs
than 30 millirads/week. - This figure, for 2 4ibr week 1z given by the
neutron fluxes below

Neutrons of energy 0,25 eV 2000 neutrms/cm/e\,c
onergy 10 eV - 2000 neutrons/c'n!scc

Neutrons of

Neutrons of energy 10 KeV - 1000 noutrons/ca !s
Neutrons of energy 0.1 MeV - 200 neutrons cm!sec
Neutrons of energy 0.5 MeV - 80 neutrons/c'nz/scc
Neutrons of energy 1 MoV - 60 neutrons/cmz/see
Neutrons of energy 2 MeV -~ 40 neutrons/cm 2/ scc
Neutrons of energy 3-10 MeV - 30 neutrons/cm?/scc

2.1.3 « Radistion

« particles present no external hazard as they are unable to
penetrate the outer layers of undamaged skin,
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2,2 Internal Radiations

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

2,2.1 The maximum permissible levels will be:

(a) For individual isotopes, or mixtures of isotopes except weapon debris

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

(b) Far Weapon Debris

(1) In Vater (a) a cmitters 1077 pe/ec

(®) B~y cmitters € x 10™* o/co for debris less than 30 days old.
1 x 1076 pcfoc for debris more than 30 days old.

. R V4 9t *)

(41) In Air (a) o emltters. The concentrations shall be that
in Appendix I for the most hazardous material likely to be
found . .

(b) B-Y emitters, The concentrations ehall be those
given by the expression

-6
2.0 ; 10 IJO/OO
Where T ia the time after the explosion in hours for times
between T = 0,25 and T = 5040 (210 days),

For times after 210 days the value given for 5120 shall be used
namely 6 x 10710 yo/co

If the age of the debris is in doubt, the value given far Sro0
1.e. 6 x 10710 pe/oc shall be used.

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

2.3 Contamination Ievels

Contamination can be fixed or loose,

2.3.1 In the case of benches, clothing, etc., contamination can be
regarded as fixed when a smear test (see Appendix II) gives values below
the maximum permissible levels. In the case of hands and body it 1s
defined as that which remains after washings in accordance with the
instructions 1aid down in Appendix III. .

2.3.2 The maximum permissible levels of fixed surface contamination will
be as follows: : ' )

o _ Microcuries/cm?
600 disintegrations/min on both sides of one hand 1x 10-6
20 disintegrations/min/cm?, clothing, benches, 5
equipment, ete. . 1x 10"

400 d‘lsintegraticms/min/cmz, fum cupboards 2 x 1074



B~ ' Microcuries/ am2

6,000 disintegrations/min onyboth sides of one hand 1lx 10:2
40O disintegrations/min/as,, clothing 2 x 10 5

8,000 disintegrations/min/cm”, fume cuvboards 4 x 10

benches equipment etc.
2.3.3 The maximum nermissible levels for loose contamination will be:

a Microcuires/ -

5 disintegrations/min/"smear" 1.5 x 1078

B~

20 disintegrations/min/"smear" 6 x 1078

2.3.4 The Health Controller must be informed when contamination leveis exceed
those given in paras 2.3.2 and 2.5.3 and he will lay down the conditions under
which work may proceed in the areas affected.

3 CLASSIFICATION CF ARTAS

3.1 All varts of the Test Area will be classified according to the nature
of the work which may be done in that vartieular vart.

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

3.2.1 NON-ACTIVE Arcas

A NON-AGTIVE area is one in which the maximum radiation levels must be
less than 1/10 of those laid down in para. 2 for ACTIVE arcas and there is no
detectable loose activitys No spccial radiation orecautions will be
necessary.

3.2.2 JCTIVPR Arre

Those in which there may be some radiation risk and where precautions
anpronriate to the degree of risk must be taken. There will be three
categories:

(a) ELUE Area - Risk of venetrating radiation but not of inhalation,
ingestion or injection. No snecial clothing.

(b) RiD Arca ~ Risk of venetrating radiation and of slight inhalation,
ingestion and injection. Protective clothing will be
worn in accordance with Health Physics rucommendations for
the particular area.

(¢) Y.iLIOW Area - Risk of a scrious inhalation, ingestion, injection or
venetrating radiation hazard. Fully vrrotective clothing
must be worn.

3.2.3 The classification of an Area will be laid down by the iHealth Physics
Representative who must be informed prior to any vrovosed change in the work
which might affect the classification. The Health Physics Representative will
review the classifications periodically.

3,244 Signs showing the classification and having a match of the avnropriate
colour will be displayed at all entrances to any ACTIVE arca.



3.3

B
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All arcas not classified in this way will be NON-ACTIVE areas and
these will not have any special marking.

No person will be allowed to enter RED or ELUE areas without vermission
of the Scientist, or other Cfficer, in charge of the Area concerneds No
person will be allowed to enter a YELLOW area without permission of the
Health Control Officer in charge.

When it is necessary to carry out any building, engineering or other
maintenance work in any ACTIVE area, a Permit to Work Certificate must first
be raised through the Trials H.Q., who will consult the Health Physics Adviser
or Represcnative, where¢ neccssary.

All pcrsonnel who have duties in an Active Arca will wear a Personal
lionitoring Film at all times. Others will wear a Film on occasions when

they are exvosed to radiation.

PROTECTT & CLOTHING

A1l rodiation protective clothing will be white, and will be distingui-
shed by red epaulettes or a red triangle as appropriate,

5.1.2 The wearing of the a-proved protective clothing with film badges and

dosimeters as specified in the apvropriate varts of the regulations is
commulsory.

5.1.3 To assist the rigid enforcement of these rules under no circumstances

542

will radiation nrotective clothing be issued for other nurnoses.

Degree of Protection

5.2.1 Workers in ELUE Areas - No special protective clothing necessary.

5.2.2 Workers in RWD Areas - Approved Lab. coats or overalls, shoes or over-

5.2.3

5¢3

shoes. The nhov:: i3 general for all RED Arecas but in cértain special cases
additional clothing will be svucified by the Health Physics Representative,
When worn in ACTIVE Arcas Lab. coats and overalls must be kept fastened at
all times.

Workers in YEIIOW Arcas - Comnlete change of all clothing into the
fully wrotective items vrovided.

Laundering and Dismnosal

5e.3.1 Once an article becomes‘ unserviceable it will not be returned to stores

but will be disposed of as contaminated waste.

5¢3.2 Protective clothing will be sent only to the special laundry provided

6.

Rubber gloves from RED Areas will not be sent to the laundry but will be
cleaned by the users. . ‘

USE AND STORAGE OF RADIOACHIVE MATERIALS

No radioactive material will be used in NON-ACTIVE Areas. Sealed
sources may be used in carrying out calibrations provided the Health Physics
Represenatives have been informed and HLUE area warning signs have been
erecteds



6.2

6' 3-

Materials which are completely scaled so as to prevent any escape of
active materdals may be used, or stored, in any ACTIVE area. ‘-Adequate
precautions must be takon to ensure that thc dos:s reoceived by workers in tient
area is within the limits laid down and to prevent the dose mto at any noint

~ outside the A\CTIVE arca from exceeding one tenth of the maximum permissible.

1 Use or storage of radioactive materials other than as stated abovs is

. permitted only in RED or YELIOW arcas.

6.3.2 In R¥D Areas no radioactive material will be cxposcd unnecessarily to

6-l+

Te

7.2

8.
8.1

the air of the Laboratory.

Details of spccial precautions rcguired for particular materials and
arcas will be laid down as appropriate by the Health Controller who will
maintain a record of all radioactive sourccs and matcrials in use or in
store.

TRANSIT OF RADIOACTIV @ MATERIALS

Transit of radiocactive materials through intcernal NON-ACTIVH arcas s
permitted, vrovidud they arc in properly design.d and scaled containcrs which
will effectively wrevent escanse of the matcrial and which arc th.oms.lves
extirnally clean, and that the Hcalth Physics Rerrcsentatives have been in

previously, The transit should be uninterrupted and adequate precautions must
be taken to ensure that the y - ray dose does not excecd 200 milliroentgens/
hour at the surface, nor 10 milliroentgens/Hour at one metre, and the
neutron dose rate does not exceed 30 neutrons/cm’/secc. at the surface.
Transit of containers where the dose.rate excecds any one of - these limits
will be ncermitted only with prior anproval of the Health Physics Represcnt-
ative.

: Transit of radioactive matcrials to and from the Test Arca is governcd
by any International, U.K. and Australian Government Regulations currently
in force, by the Regulations of any other Government concerncd, and by any
Instructions, currently in force, issucd by D.d.W.Re., R.F/A.W.R.%., the
Health Physics Adviscr (see Appendix IV), or the Scientific Supcrintendent.

Laboratory Waste

All solid waste will be segregated into the following four categorics.
(i) Highly active waste, 1. ¢ above one millicurie.
(1i) Low acfiw‘.ty waste non-combustible.
(iii) Low activity waste combustible.
(iv) Used papcr, towels.

Category (1) waste must be scaled in rigid containers and held saf.ly
by the originater until proper arrangements have been made for its
disposal. The .contents and the anvroximate levels of activity must be
marked on the outside. i

Bins suitably labellcd will be kept in all laboratories and workrooms
where catcgories (ii), (iii) and (iv) arc likely to arise. Low activity
articles too large to be placed in the binsg will be wramped in impervious .
material in such a way as to prevent the escave of active material, and will
have their contents and anwproximate levels of activity marked on thc outside.



9. LONITORING

S.1 The object of radiation monitoring is to ensure the prbtection of
workers and to prevent interference with scientific work due to contamination.

Benlth Physics Representatives will provide complete monitoring facilit-
-ies for personal usec.

A Health Physics Ropres.ntative will be available in all "active" arcas
to advise and assist wherc called uoon.

9.2 Personal Monitoring

9.2.1 Personal monitoring must vrimarily be the individual's responsibility.

Fe2.2 Gamma ray dosage will be measurcd by means of film badges which will be
worn as laid down 'in para. 4.

9.2.3 All persons, before lcaving an ACTIVE arca will monitor themselves by
means of the instruments provided, to ensure that the contamination lcvels
laid down ar¢ not cexcecded.

9.2.4 = For special overations, wherc high dose rates are anticipated versonal
ionization chambers will be worn. Special film badges will be worn when
required by the Health Physics Reprcsenative.

9.3 Area Monitoring

9¢3.1 Alr semnling will be carried out in all laboratorics and work rooms
wherc there is normally a potential inhalation risk. TFor special operations
or where an unusual inhalation risk is anticiovated additional sammlcs will be
taken.

9.3.2 Neutron and gamma ray levels will be measured continuously where
necessary.

9.3.3 The Officer-in-Charge will ensurc that rcgular contamination checks are
made to ensure that levels of activity arc below the maximum values laid down.

In addition weriodic surveys will be made by Health Physics Renrcsentat-
ives. i

9.4 Monitoring of Active Waste

Solid waste containers will be monitored and &contmmtcd if necessary
before being taken from an ACTIVE Arca.

9.5 Monitoring of Vehicles and Equivment

All equirment and vehicles, including ships and aircraft will be
monitored and decontaminated if nocessary before being taken out of an
ACTIVE arca.

Zquipment will not be moved into a less active arca unless it is
monitorcd, decontaminated if necessary, and given a Health Physics clearance
certificate. Articles must not be moved into a BLUE or a NCON-ACTIVY: arca if
there is any detoctable loose activity.

10. MIDICAL SURVIZILLANCE

The l{edical Officer must be consulted in all medical asovects of
Radiation Safecty.

No vpurson will be allowed to work in an .CTIVL area, or with radiocactive
materials, who has not oreviously been clearcd for such work by a special
medical examination eithur immcdiately orior to the Trial, or immediately
prior to his first exmosure during the Trial.



11.

JACCID:NTS AND FIRST AID

11.1 If enyone thinks he may have inhaled, ixlgeéted or othurwise absorbed

11.2

11.3

12.

13-

13.1

13.2

13.3

1L
14.1

(e.gs through cuts etc.) any radicactive material he must at once:;
(i) Take emergency action.

(i1) Remort to the Health Controllcr or the Mudical Officer {through his
Officer-in-Charge if the accident occurs on duty)

If the skin is accidentally cut, or scratched, during work in ACTIVE
arcas the cut should be placed, if possible, under running water within 15
scconds and held there whilst the whole wound areca is scrubbed with a soaped
brush for at least five minutes. The flow of blood shculd be encouraged by
mild pressure above the wound. The surrounding skin should be monitored and
washing continued until this is inactive.

A sterile dressing, not a strip of dressing of the Elastoplast tyne,may
be used as a temmorary cover until qualified medical attention has been
received,

The object causing the wound will be kent and tested for contamination.

If anyone snills any radioactive matcrial he must, unless in a YRLIOW
arca.

(i) Ask all staff to vacate the area. .
(ii) Limit the spread of contamination
(iii) Report imm.diately to a Health Physics Reoresentative.

In a Yellow area he must mark the boundaries of the spill and revnort to
a Health Physics Reprcsenative.

STORAGE iND USs OF ©IRSONLL EFFECIS

Eating, smoking, drinking and the storing of food, drink and tobacco
anywhere in 4CTIVE arcas, other than BLUE arcas is forbidden.

HAZARDS FROM WEA™ON DTZERIS

There may be certain radioactive hazards associated with explosion
clouds or fall-out from the clouds. The Health Physics Lidviser will obtain
from the Radiation Mcasurements Groun, the Theoretical Predictions Group and
the leteorological Service all data required to maintain effective control
over the hazards due to such clouds and fall-out.

All aircraft, vessels and vehicles used in connection with the Cneration
will be governed by such instructions as may be issued by the Health Physics
Adviser with regard to radiological safety. Wherc aircraft, vehicles or
personnel have becn in, or are likely to go into, areas which may have been
contaminated, all pcrsonnel qonoerned must rcovort at once to a Health Physics
Representative who will arrange to check, to decontaminate if nccessary,
and grant clearances and give such other instructions as may be necessary.

Advice on other matters conc:rning Radiological Safcty outside the Test
Arca will be called for from the Health Physics Adviser as necessary.

RESTONSIBILITIES

The Idividuals

Any nurson coming into contact with radioactive materials or entering
aetive arcas is =oersonally resvonsible for comnlying with these rcgulations
and other relevant regulations and instructions
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" 1442 The Officer in Charge of any Task is responsible for ensuring:

14.2.1 That these regulations ond other relevant reguletions and instructzoms
together with any additional requiremunts aonlicable to his task are Tiew i
to the nctice of all his staf?, and that thuy clearly understand the o wrroen
involved in any work that they have to do.

14.2.2 That these regulations arv rigourously obscrved.

14,2.3 That the Health Physics Reoresentatives and the “icdical Officer are
" informed in advance of any -rowvoscd work which imay affuct the Tiadiological
Saf:ty arrangements in any way. :
1he2el4 That any accidents or abnormal circumstances are reported immediatcly to
the Scientific Superintendent, the Health Physics Adviscr, the iledical Officer
and where applicable to 0.C's Scrvice Units.

1.2.5 That Health Fhysics Renresentatives arc kept fully informed of all
~etive sourccs in use by his staff or under his control.

1443 Officers Commanding Scrvice Units otc.

The Officers in Command of the various Scrvice units, shins, aircreft ard
detachments and Grouws engaged in the trial will ensurc that these rerul:atizns
and any instructions of the Health Physics idviser and all other relevant
regulations and instructions are enforccd and arc brought to the notice of 11
personnel under their command and their visitors.

14.4 The Health Physics Jjidviser is rusponsiblc for:

1hek.l Radiological control of all movemcnts into, out of or within YELTOW ar.:s
and radiological suwervision in all ACTIVE arcas.

reke2 Maintennnce of r.cords of individual exnosurces, and of the locatizus ¢”
LCTTVE Areas, materials and sources.

Ihakie3 Promnt investization of all accidents and abnormal circumstancus re-.rted
to him.

Lhelied Advice on all aspects of radiological safcty end issuc on behalf of the
Scientific Suncrintendent of snmecial instructions as requireds

14.5 The Scientific Suncrintendent Will ensure that:

14.5.1 These rcgulations, together with any instructions issucd by nis Heodth

" Physies adviscr under the authority para. lh.h above, are enforced and :ru

brought to the notice of all staff cmmloyed on the Trial, including Scrvice
Units etc., end all visitors.

14.5.2 Test exmlosions involving Fadioactive materianls are carricd out only
under orescribed conditions and under Meteorological conditions, such that
windborne cxplosion debris falls within the —»crmissible firing arcs laid
down for the Trial or test concurned.

15. SHORT ITLE .iND .BBREVIATION

15.1 The short title fir thesc Regulations shall be the Radiclogical Safety
Regulations (Granple).

15.2 The authorised abbreviation for use in References shall bc R.S.K.G/57 (1)
" where the number of varentheses refers to the ¥dition and the number precediag
it refers to the year of issuec,

16. snmendments

D.)eVieReH#s is authorised to issue any ammendments necessary to keep these
regulations consistent with currcnt Regulations, Instructions and Codes of
Practice issucd by the various Govermmcnt, International and other organis-
ations concerned and also any ammendments necessary to maintain consistency
with the overall ormanisation of thc Trial.



APPENDIXZ

MAXIMUM PERMISSIELE CONCENTRAIIONS

1. The concentrations shovm below shall be the maximum permissible levels
for the various isotopes mentioned, when found during the Trial. The values
ere based on recomrendations of the International Commission on Rediological
Protection an@ of + e International Commission on Raediologicel Units.

2. “hen using these levels it must be remembered that the inhalation levels
are based on a working week of 56 hours spent in the Active are.s. For
differing exposure times the levels will be inversely proportional to the
exposure times, e.g. for a 24 hour daily exposure the level in air for Sr90
%ill be 2 x 10~10 pug/ce, instead of € x 10-10 pc/cs.

a e Be e M e i me st T eem e R e iea awa T A MRS e e -

HMaximum Permissible Concentrations
e s s e et i £t it e atn e e e 1 e o < < < e e ]
Radio Isotopes ¥ater ( pe/ce) Air (po/ec)
e St e B —
H 0.2 3 x 10
c14(coo) 3 x 1070 3 % 1075
Nalh 8 x 10-3 3 x 10-6
Al 5 x 104 1.5 x 10~6
Caltd 10~k 2.4 x 1978
sr89 % 7 x 10=2 6 x ‘10-10
sr¥0 + Y 8 x 10=7 6 x 107 g ,
91 c 3 x 107% 2.7 x 19° '
R\1ﬂ$6 + Rn'0 10'15 6 x 108
I 6 x 10~ 1.8 x 107
Csy70 + Bal ] 2 x 1073 | 6 x 107}
.Ba1u‘_+La 2x10_l+ i 5x10
| Cep,s + Pribh 107¢ 6 x 1079 :
 Pos, 3 x 10 3 x 10710
26 = o8 3 x 1077,
5a§§7 + 555 d.p. b x 107 2.k x 10,
Ac + d.p. 5x 10 7 1.2 x 1?'1'
Th, ¥atural 4 x 107 9 x 10~
T2t ) pu?Ph 2 x 107¢ 3 x 1978,
U Natural 2x106 9x1011
UZ2g 3 x 1072 9 x 107,
Pu 3 x 10 6 x 107
i ‘.eapon Debris. See note 1 below See note 1 below
Ay fission mixture
(except from wespons) and 1077 3x 1079
any mixture of B-y v . See note 5 below
L mixture of emitters | 1077 i 1.5 x T
See note 5 below i See note 5 below
~ : L

Notes
1. _eapon Debris - the maximum permissible levels are to be:

-7
{a) In:ater - (i)a_ emitters 107" pc/ce
(iiB~_ emitters Less then 30 Gays old 6 x 10~% po/ce
More than 30 days old 1 x 1'1)_-6 e/ ce

/(t;)

P



3.

Lo

5.

(b) In air - (i) o emitters

The concentration shown above for the most hazardous
material likely to be found.

(ii) B—y emitters
-6
15 mins - 210 days mem.l. = 320 le0 pe/cc

where T = Time in hou;_'iosince the explosion
Above 210 days 6 x 10 uc/cc.

The figures given refer to the narent element. Where there is a daughter
element, it is assumed that it reaches equilibrium with the parent after it is
taken into the cody. However, the figure of 3 x 10 uc/cc for Radon refers
to Rn + daughter products in the inhaled air and is thus an exception to the
above rule. )

The curie Uggenatuml urJa_Bium is considercgjﬁo corresnong to 3.7 x 1010
d%%sec. from , 3.7 x 107 dis/sec. from U and 9 x 10 dis/sec?_}grom
U™, It is considered that none of the other daughter products of U
is orescnt at the time of ingestion or inhalation.

The curie og}Eatural Thori%is considered to Eggresnond to 3.7 x 1010
dig/sec, from Th and 3.7 x 10 dis/seﬁszfrom Th ™" . It is considered that
none of the other daughter products of Th is present at the time of
ingestion cr inhalation.

The last two values listed are for "unidentified beta or gamma emitters”
and unidentified alpha emitters". They are safe for use over short periods
of time (a few months) regardless of the radioactive contaminants. They are
safe for indefinite use with the following exceptions: -

(a) 1077 uc/cc of water is safe £of eny mixture of beta gamma emitters and
all alpha emitters except Ra™" .

(v) 3x 1077 ch of air is safe for any mixture of beta gamma emitters
except Sr :

(c) l.a}g 1071 E%cc of air is safe for any mixture of alpha emitters except
Pu and ic .

(d) Fission products arising from nuclear exvlosions are covered under Note 1
above.



APPENDIX II

METHOD OF M;KING SMEAR TESTS

A Whatman No.1 (5.5 om) filter paper is used for this test.

The paper is slightly bent around thc sccond finger by the two adjacent
fingers so that a small arca in the centre of the paper is brought into -,
contact with the surface. It is then rubbed lightly over the area or object
being checked.

For Flat Surfaces

Rub paper in a circular motion covering an grea of approximately six
inches diameter, i.e. approximately 180 - 200 cm & -

Por Irregular Shaped Objects: Door Handles, Telephones, etc.

Lightly rub paper over whole surface (if small enough), otherwise take a
serics covering the whole surface.

These "sm ars" are then placed in a standard type alvha or beta/gamma
counter and counted.

Rsults are usually expressed as disintegrations/minute having applied
the necessary factors for counter efficiency.-

-12 -



APPENDIX IIT

RADVAL CF RaDIOLCTIVE: CONTAMIT.ATION FRCH H.IDS

In many cascs contamination will be removed by a normal washing of -an
hands in tewid water using a mild soav.

TO NCT RINSE HaNDS T W.SITU' 43 A8 TiOS IS L7380k TO BE: CONTAMLE =D,

If this mrocedure is not enough to rcmove contamination then scrubbing
is necessary. .

For this you should use the spucial brush nrovided in active change ccoias

A convenicnt routine for scrubbing hands is to start by scrubbing one
tinmb, being sure to brush all surface; proceed to the smace between the
thumb and first finger and similarly to each finger and the webs between tho
fingers.

Close fingers tightly together and scrub in a dowmnr ard dircetion from
approximately one inch above the wrist, giving attention to the back and pala
of the hand, and finally additional scrubbing of the nails and cuticles.

Rinse hands, as before, in fresh water dir.ct from the tap.

This nail brush is most effective whuen used lightly; any cxtra pressure
of this brush on thc hands will only result in bending the bristles out of
shanc.

Always scrub in a direction away from the body into the basin. This is
to prevent splashing of vpossibly contaminated liquid on your clothes or the
floor.

IN ORDZR TO FRFVINT THY TRAFST'R OF ACTIVITY FRCGu OFE SZCTION CF TFE
HiND TC ,NOTHCER. THE BRUSH SHOULD BF “iASH D IN' TR SH WATZK JND ¥ 38H S0AY
APFPLTED AT LEAST THREEZ TiM.S DURIFG THE SCRUBBIG OF .ACH HiND.

If the above wrocedure is not successful, then it should be repected.

It is advisable to rub a small quantity of ROSALIX No.4 on the hands
after a vigorous scrubbing to soften the hands and prevent chanmving.

DC NOT USE THIR CR .J1 BEFFCRE YOU HiVl SATISTIFD YOURSILPF TiAT YOUR
HIDS ARE FRIE FROM COMTALINATION.

It will probably not be necessary to use any morc than the above
scrubbing, but if contamination is very p:rsistent more drastic techniques
are available.

Whether these are used should be decided jointly by the Medical Officer
and the Health Controller.
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APPENDIX IV

The only published regulations in the United Kingdom governing the
carriage of Radiocactive material are those made by the Ministry of Civil
Aviation, which are in close agreement with the Intermational recommendations.:
Regulations governing other forms of Transpvort have not yet becn made. Codes
of Practice recommended by A.E.R.E. Harwell have however been adopted by the
authorities concerncd in the U.K. All regulations and Codes of Practice
extant in the U.K. are given in para. 3 below. Health Thysics must be
consulted about the arrangements for cach consignment and will issue any
neceasary certificates.

Where consignments do not commly with the regulations or Codes of
Practice, special arrangements must be made with the carrier concerned. Such
consignments invariably require one or two escorts. The Health Physics auth-
orities at the Establishment originating the consignment must be consulted
about the arrangements for all such consignments, and will, in consultation
with the consignor and the carrier, issue written instructions governing the
carrisge of the particular items.

(i) TRANSTORT OF RADIOACTIVE MiTERIALS BY RATL (Code of Practice)

The basic requirvment for rail transwort is that the radiation at any
point on the outer surface of the container may not cxceed certain limits;
as an interim measure, the rallways are accenting packages which fall into
two classes:

Class I. Badiation at any point on the surfacec not
greater than 10 milliroentgens per 24 hourse

Class II Radiation at any point on the surface greater
than 10 milliroentgens per 24 hours, but not
exceeding 100 milliroentgens pcr eight hours.

Special labels are used to designate these two classes. A class I
package does not have to be separated from other freight carried in passenger
trains, and is iriatud by the railways as an ordinary package, except that
prior notice must be given to the railway authorities at the station from
which it is to be consigned.

Class II packages have to be stowed in passenger trains at least 4 feet
from any other goods. The label is designed so that this requirement is
brought to the notice of all railway officials handling the package. Prior
notice must be given to the rallways and on some routes at least .48 hours
notice. is required.

In order that an adequate check may be kept on the transport of these
materials they are usually classed as "Insured Goods" under a special rate.
Packages are signed for at the consigning station, and should only be set by
diruet through routes to their destination.

Arrangements must be made for the immcdiate collection at the destination
and railways will not in any circumstanccs transport radioactive materials by
their own vans. This means that the norson to whom the isotores are consigned
should be notificd in advance of the time of arrival of the train, and must
be ablc to collcct thc material at this time from the station.

(ii) TR4NSFORT OF RADIOACTIVE MATYRIALS BY ROAD (Code of Practice)

(a) The radiation level at the driver's seat, or at any seat occupied
by a nassenger, must be below 100 milliroentgens per eight hours
(12} mx/nr).

(b) The radiation limit at any moint on the outside of thc car must be
below 200 milliroentgens per hours

a



(iii)

()

A notice should be carried in the car stating that radioactiic
naterials are being transvorted, and are vick.d in coniainirs in
the lugzage compartments (or appropriate wording as applicablc).
An address and telewhone numbor should be given, in order ihat the
police may contact th. owncrs of the vehicle iinmediately if there
is an accidunte As an examwle, the fo]_lowmg is a copy of the
notice carricd by A.h.R.E. cars:
WARNING
THIS C.R IS CiRRYING
LADIONCTIV . MuTIRIAL
THY MATiQTal IS PaCK-D T SEAL' D CUVRIN RS
IHE CORTPAINIRS ARZ 8.7, TC [WNILE TOR
SHORT TLRIODS TROVIDID THRY k% UiDaidiG:D
IN CASi OF ACCIDIY TO THIS C.R
COLIUNIC.:TZ AT ONCL. WITH

Pelevnhone Number:

PRANSFORT OF RADIOACTIVE LT RIALS BY S:4 (Code of Practice)

()

(¥)

(c)

(a),

Detailed regulations covuring the transmort of radioactive
materials by s¢a have not yct been vublished but shivments are
-ermitted subject to the anmproval of thc U.K. idnistry of Transnort
and in Australia the Duvartment of Defence Troduction and the State
Government concerncd. )

Gamma radiation should not excced 200 millirocntgens por hour
at any noint on the surface of the outside shipping container «nd
10 milliroentgens per hour ot a distance of 1 yard from thc
container.

Applications to the Ministry should includc the following “nform—
ation:~

(a) Details of radioactive metorial including half life.

Eb Details of wacking used.

¢) Radiation ¢t surface of containcr in milliroentgens ver hour

(d) Radiation at 1 yard from surface of containcer in milliroentgens
per hour

Radioactive matcrials arc classified in the U.X. as "Category
X~Other Dangerous Goods", as dc¢fincd in the Merchant Shipning
(Dangerous Coods) Rules, 1952. The provisions of Statutory
Instrurent 1952 No.1977, issucd by the U.K. iHinister of Transpoit
make it unlewful for dangerous goods to be taken on board any ship
unless the owner or master of the ship has beun supnlied with o
declaration of identity, packing and marking of the goods by the
shipper. The use of the following standard form of declaraticn
has bevn agreed by the U.K. linistry of Transvort. .

"The herein-mentioned hazardous cargo is dcscribed and
classified as sct out in parn.2(1) of the Herchant Shipning
(Dangerous Goods) Rules 1952 and we dsslare that the marking and
packing of the goods are in accordance with paras.} and 4 of the
Rules which are reproduced in sub para.-(iii) (d) below.

Paras. 2, } and 4 of the Merchant Shipning (Dangerous Goods )Rules

2. -(1) It shall be unlawful for dangerous goods to bc taken o
board any shin to which this Rule applies for carriage ‘n
the shi» unless the shipper of the goods has furrish.d the
owner or master of the ship with a statement in vriting~
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:

- 15 -



(i) Exvlosives.
(ii) Comgressed, liquified and dissolved gases.
R 3 q :

(ii1) Corrosives.

iv) Poisons.

v) Substances giving off inflammable vapourse

vi) Substances which become dangerous by interaction with
water or air.

(va1) wstrong oxidising agents.

(v:.:.i) Substances which ore liable to svwontaneous combustion.

(ix) Laboratory chemicals and medicinal prevarations in limited
quantities.
(x) Other dangerous goods.

For the purpose of these Rules a laboratory chemical or
medicinal 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 Section
10 of the Report of the Department Committee apointed by the
Minister of Transport to consider the Existing Rules relating
to the Carriage of Dangerous Goods and Explosives in Ships,
dated 13th November, 1951

(2) The master of the ship shall cause a list to be carried in the
shin setting forth, in accordance with the information
furnished under the foregoing mrovisions of this Rule, the
dangerous goods carrisd in the Ship on the voyage in which she
is currently engaged.

Harking

(3)

It shall be unlawful for dangcrous goods, being goods contained
in a vehicle, receptacle or package, to be taken on board a
ship to which this Rule avplies for carriage in that ship unless
the vehicle, recenmtacle or package in which the goods are
contained is cluarly marked with a distinetive label or stencil
purporting to indicate the nature of the danger to which the
genAs 7iv: rise, and if the goods are taken on board the ship
at any vort in the United Kingdom or within the territorial
waters of the United Kingdom a label or stencil purporting to
indicate the identity of the goods.

¥here goods arc taken on board a ship together with the vehicle
in which they are contained, or where goods arc taken on board

a ship together with the ruceptacle in which they are contained,
being a recentacle which is an additional body for a vehicle and
is constructed or adapted for the purvose of being taken on or
off the vehicle with goods contained therein, nothing in the
foregoing provisions of this Rule shall bec taken to require any
such receptacle or any package in which the goods in the vehicle
may be contained, or, as the casc may be, any package in which the
goods in the receptacle may be contained, to be also marked.

Packing and Carriage in Bulk

4. - (1) It shall be unlawful for dangercus goods being goods which

are not loaded in bulk, to be taken on bcard 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 mammer adequate to withstiand
the ordinary risks of handling and transwort by sca having
regard to their nature:

Provided that in any proceedings against an owner or mas‘l':er in
resnect of a failure to commly with the provisions of this
paragranh, it shall be a good defence to prove that before the
goods were taken on board the ship:

(a) The owner or mester was furnished with a statment in
writing by the shipper to the effect that the gogds were
packced in accordance with the requirencnts of this paragrarh
and . L



(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 dangerous goods to be loaded in
bulk into 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 know or ought to know that the goods cannot safely be
carried in bulk to the destination to which they are consigned.

(:Lv) TRANSFORT OF RADIOACTTV"< MATERIALS BY 4IR ~ MINISTRY OF CIVIL AVIATION
RTULATIONS

The following conditions have been adonted by the United Kingdom to
govern the carriage of radiocactive materials in aircraft. These conditions
are basically the same as the conditions recommended by the Intermational Air
Transport Association and adopted by the majority of airline comwvanies.
Radioactive materials are not classed as dangerous goods as defined in the
Air Navigation Order 1949 unless the amount of radiocactivity exceeds the
maxima stated in the conditions below.

Conditions governing carriage of radioactive mnterials in aircraft

(a) The carriage of radioactive materials is psrmitted in any aircraft in orm:
over the United Kingdom and in any aircraft rcgistered in the United Kingdom
when flying outside the United Kingdom subject to comvlience with the under-
mentioned conditions.

(b) Radioactive materials are dcfined as any material or combination of
materials which spontaneously emit ionizing radiation. For the purmose of
these conditions, radiocactive materials are divided into three groups by the
type of radiation emitted at any time during carriage as follows:
? Group I radiocactive materials are those materials
which emit any gamma radiation, either alone or
with electrically charged marticles or corpuscles.

(ii) Group II radioactive materials are those materials
vt =it meutrons and either or both of the tynes
of radiation characturistic of Group I radioactive
materials.

(iii) Group III radioactive materials are those materials which
emit only elcctrically charged pa:ticles or cormuscles (i.e.
alpha and/or beta radiation).

(c) i unit of gamma radiation mentioned in these ccnditions means one
m:l.lllroe..ntgen per hour at a distance of onc metre for "hard gamma" radiation
(1 wmrhm), i.e. the amount of gamma radiation which will have th: same elfect
on sensitive photogranhic film as 1 milliroentgen per hour at a distance of
one metre of "hard gamma" radiation of radium filtered through % inch of lead.

(@) 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 40 units
of radioactive materials Group I and II shall be carried on any one aircraft,
provided that no quantity limitation is prescribed for Groun III materials.

(e) All radiocactive materials must be nmacked in sealed immer metal containers.
Where the material is liquid it must in addition be packed in tight glass,
earthenware, or other suitable inside containers surrounded on all sides, and
within the shicld, by sufficient absorbent material to absorb the entire
contents. The outside shinping container must be a strong, rigid container
having a minimum dimension of 4 inches on any one side, and of such design
that the garma radiation will not exceed 2C0 millircentgens per. hour or
equivalent at any noint of readily accessible surface.

- 17 -
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(f) Radioactive material consignments must bu shieldcd in such a momner that
the shield will meintain its efficicncy under conditions normally incidocat to
-carriage os follows: )

(i) Group I. The shield must bc lead or other suitable meterial of sach
thiclmesses that at 211 timcs gamma radiztion at 1 metrc does not
excced 10 milliroentgens wer hour and must 2lso be sufficiant to
vrevent the escape of primary corpuscular radiation tothe exterior
of the outside shipping coniaincr.

(ii) Groun II. The shicld must be such that at all timcs the radiation
neasured at right angles to any =oint on the long axis of the shiwnping
container shall not .xcees 10 mrim of gammz radiation, or its ohysical
equivalent in electrically charged cormuscular radiation, or neutron
radiation which is the physical equivalent of 2 mrhlm of gamma radiation
Wherc more than one tyce of radiation is vrescnt their total must nct
exceed the above limits. :

(iii) Group III. The shicld must be such as to prevent the escape of
wrimary cornuscular radistion to the exterior of the container, dnd
secondary radiation at the surface of the conteincr must not exceed
10 millircentgens per 24 hours, at any time during carriage.

(g) The following statoment signed by the shirper or his author:ised arent must
accompany each mackaze of radioactive matorial:

"This is to certify thnt the contents of this wnicka: ¢ are vroverly described
by name and arc nacked and marked and are in vroper conditions for carriage by
air according to the rogulations rclating to the carriage of radiorstive material
publishcd byses...{carriex{s)) se.,.and otherwiss comnly with such rugulations.
This consigmment is within the limitations orescribed for passenger-carrying

. aireraft.”

(h) 411 oackages of radioactive mzterials in Groums I and II shall have attached
= a label worded as follows:

"Do not place undeveloped film within 15 feet of this
containur.

Radioactive material.

Group I or II.

No pcrson shall remain within 3 fect of this container
unnecessarily.

Princinal radiocactive contenteeceeeecececscesscesecsnsa
ACtiVity Of CONtentSeseserseresesasassesssomillicuries
Radiation units in this package....;...................

Not more than 40 units shall be loaded in one aircraft
or held at one location or moint."

(3) The lobel may be varied in resmect of consigmments of Group I material
handled solely by either the British Overs.as Airways Corporation or the
British Eurovean Airways Gomrationxv_vhere the total number of units carried
in one aircraft docs not exceed four”. In these circumstances, where the numbcr
of units is one or under, the word"1l5 fect", "3 feet" and "0 units" may be
renlaced by "5 feet", "1 foot" and "1 unit" respectively. Where the number of

- units is over one but does not cxceed four, the words "15 feet", "3 fect" and
*40 units" may be revlaced by "10 feet", "2 feet" end "4 units" respectively.

*Note In Australia aircraft of the internal airlincs may carry a maximum

of two packets conitaing Ri materials.
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(X) A1l peckages of radiocactive matcrials in Group III shall have attached
a label worded as follows:

"Handle carefully

Radioactive material

Group ITI
Contentseseesrececssctsscrececes
Emitting corpuscular rays only."

WING TIP SERVICE

Limited amounts of gamma emitting radiocactive materials can be transported
without lead shielding, in the wind tips of DC4 aircraft operated by South
African firways to South Africa, and in Argonaut aircraft operated by British
Overseas Airways Corvoration to the Near East, Middle East, Far Fast and
South imerica. The maximum amount of radiocactivity nemitted depends upon the
intensgity of gemma radiation and flying time involved, but in no case can it
exceed 300 millicuries. /[ standard size cylindrical wing-tip container, 1.7
inches dismeter and 5.2 inches length, is in use which automatically restricts
the physical quintities of materials which can be transported in this manner.
Nevertheless, small amounts of radiocactive materials can be transported long
distances by wing-t p service at a lower coat than that involving the orthodox
use of lead puts and wooden boxes.

Special handling procedures are used in the wing-tip service. Aircraft
are loaded and unloaded by the airlines or their egents, but users must possess
a suitable shielding container into which the wing-tip cylinder containing the
radioantive materinal can be loaded at airport of arrival and transported safely
to its final destination.

(v) FOS:L TRANSFORT OF RDIC.CTIVE MifRIALS (Code of Practice)

(i) The packages used must have been approved by the
G.P.0. Engineering Section.

(ii) That the radiation at any moint on the surface of the

zazlige ic not greater than 10 milliroentgens per
2L, hourse.
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