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Radiation Protection Series

The Radiation Protection Series is published by the Australian Radiation
Protection and Nuclear Safety Agency (ARPANSA) to promote practices that
protect human health and the environment from the possible harmful effects of
radiation. ARPANSA is assisted in this task by its Radiation Health and Safety
Advisory Council, which reviews the publication program for the Series and
endorses documents for publication, and by its Radiation Health Committee,
which oversees the preparation of draft documents and recommends
publication.

There are four categories of publication in the Series:

Radiation Protection Standards set fundamental requirements for safety.
They are prescriptive in style and may be referenced by regulatory instruments
in State, Territory or Commonwealth jurisdictions. They may contain key
procedural requirements regarded as essential for best international practice in
radiation protection, and fundamental quantitative requirements, such as
exposure limits.

Codes of Practice are also prescriptive in style and may be referenced by
regulations or conditions of licence. They contain practice-specific
requirements that must be satisfied to ensure an acceptable level of safety in
dealings involving exposure to radiation. Requirements are expressed in ‘must’
statements.

Recommendations provide guidance on fundamental principles for radiation
protection. They are written in an explanatory and non-regulatory style and
describe the basic concepts and objectives of best international practice. Where
there are related Radiation Protection Standards and Codes of Practice,
they are based on the fundamental principles in the Recommendations.

Safety Guides provide practice-specific guidance on achieving the
requirements set out in Radiation Protection Standards and Codes of
Practice. They are non-prescriptive in style, but may recommend good
practices. Guidance is expressed in ‘should’ statements, indicating that the
measures recommended, or equivalent alternatives, are normally necessary in
order to comply with the requirements of the Radiation Protection
Standards and Codes of Practice.

In many cases, for practical convenience, prescriptive and guidance documents
which are related to each other may be published together. A Code of
Practice and a corresponding Safety Guide may be published within a single
set of covers.

All publications in the Radiation Protection Series are informed by public
comment during drafting, and Radiation Protection Standards and Codes
of Practice, which may serve a regulatory function, are subject to a process of
regulatory review. Further information on these consultation processes may be
obtained by contacting ARPANSA.
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Foreword

The regulation of the transport of radioactive material in Australia has, for
many years, been based on international requirements published by the
International Atomic Energy Agency (IAEA). The regulatory frameworks of the
Commonwealth, State and Territory jurisdictions currently apply the Code of
Practice for the Safe Transport of Radioactive Material (2001) which, in turn,
adopts the IAEA’s Regulations for the Safe Transport of Radioactive Material
1996 Edition (Revised) (No. TS-R-1 (ST-1, Revised)), as published in 2000. The
Code establishes requirements for adoption by Commonwealth, State and
Territory jurisdictions that will maintain a system for the safe transport of
radioactive material by road, rail and waterways (other than those subject to the
Navigation Act 1912) in Australia.

In 2003 and 2005, the IAEA published revisions of their Regulations for the
Safe Transport of Radioactive Material and recommended that ‘adoption of
these revised Regulations occur within a period of five years from their
publication to achieve worldwide harmonization of their application.’

The Radiation Health Committee, established under the ARPANS Act 1998, has
recommended that the Transport Code be revised to incorporate the 2005 IAEA
Regulations and the revised Transport Code be promulgated on 1 January 2008
to cover the transport of radioactive material in Australia by road, rail and
waterways (other than those subject to the Navigation Act 1912).

This revised Code of Practice has been developed by the Radiation Health
Committee, which has reviewed the IAEA 2005 Regulations and compared the
requirements therein with those specified in the 2001 Transport Code.

The main changes from the 2001 Transport Code are machinery, grammatical
or clarifying in nature and it is expected that there would little or no cost to
industry in revising the Transport Code. Any cost to users would result from
familiarising themselves with the new requirements and this is expected to be
only minor and only occur in the first year.

It should be noted that transport of radioactive materials by air and
international waterways incorporate the IAEA 2005 Regulations under the
jurisdiction of Civil Aviation Act 1988 and the Navigation Act 1912 respectively.
Any company involved with the import or export of radioactive material would
therefore already need to be familiar with the requirements of the 2005 IAEA
Regulations.

The revised Transport Code was released for a public comment period from
25 August 2007 to 28 September 2007 along with a table outlining the
differences between the two Codes and an assessment of the costs to
stakeholders. The comments received were reviewed, and the final document
was approved by the Radiation Health Committee on 21-22 November 2007,
and the Radiation Health and Safety Advisory Council at their meeting of
7 December 2007 advised the CEO to adopt the Code.



The Code will remain in the Radiation Protection Series as RPS 2, with a change
to the date (2008) to reflect the revised version. It is expected that the Code will
be further revised and updated from time to time to ensure that it continues to
provide the highest standards of protection.

f=

John Loy PSM
CEO of ARPANSA

11 December 2007
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1. Introduction

1.1 CITATION

This Code of Practice may be cited as the Code of Practice for the Safe
Transport of Radioactive Material (2008).

1.2 BACKGROUND

This Code of Practice replaces the Code of Practice for the Safe Transport of
Radioactive Material (2001) and adopts the International Atomic Energy
Agency Regulations for the Safe Transport of Radioactive Material 2005
Edition (No. TS-R-1).

The transport of radioactive material by any person, organisation or
government must comply with the radiation safety legislation of the State,

Territory or Commonwealth jurisdiction through which the radioactive
material is transported.

1.3 PURPOSE

This Code of Practice is intended to establish uniform requirements for the
transport of radioactive material in Australia.

1.4 ScoPE

This Code of Practice is intended to apply to the transport of radioactive
material by:

(@) road,

(b) rail; and

(c) waterways under the jurisdiction of States and Territories in
Australia.

The transport of radioactive material by air is covered by the Civil Aviation
Act 1988. Similarly, transport of radioactive material by waterways that do
not otherwise come under the jurisdiction of States and Territories in
Australia is covered by the Navigation Act 1912. Details of the relevant
Australian competent authorities relating transport of radioactive materials
by air or sea can be found in Table 2 of Schedule B.

1.5 STRUCTURE

Section 2 includes modifications and clarifications for Australian
circumstances to the International Atomic Energy Agency Regulations for
the Safe Transport of Radioactive Material 2005 Edition (No. TS-R-1).

Schedule A of this Code of Practice incorporates the International Atomic
Energy Agency Regulations for the Safe Transport of Radioactive Material
2005 Edition (No. TS-R-1) and includes material, written in regulatory
format, which forms part of the regulatory guidance of this Code.
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Schedule B contains a list of Australian Competent Authorities for the
Transport of Radioactive Material.

The terms used in this Code are defined in the Glossary.

Annexes to this Code of Practice include advisory material that provides
background to the regulatory guidance.

Annex 1 is a summary of the health effects of ionizing radiation standards for
control of exposure. Annex 2 contains a list of ARPANSA Radiation
Protection Series Publications.



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Modifications and Clarifications to
International Regulations

A person must not transport radioactive material by road, rail or
waterways (other than those subject to the Navigation Act 1912)
unless that person does so in accordance with the International
Regulations as modified and clarified by Clauses 2.2-2.11 of this Code
of Practice.

Competent Authorities are:

(@) for the purpose of this Code of Practice, those listed in Table 1 of
Schedule B, as amended from time to time; or

(b) for the purpose of transport by sea or air, those listed in Table 2
of Schedule B, as amended from time to time.

The ‘relevant transport regulations for dangerous goods’ referred to in
paragraph 109 of the International Regulations are the regulations of
Australian States, Territories and the Commonwealth for the transport
of dangerous goods by road and rail which are based upon the
Australian Code for the Transport of Dangerous Goods by Road and
Rail (ADG Code).

In relation to the transport of radioactive material by road and rail,
where there is a conflict between the requirements of this Code and the
ADG Code, the provisions of this Code prevail.

Paragraph 308 of the International Regulations is replaced by:

The relevant competent authority may impose requirements to ensure
that radiation protection measures comply with the recommendations
in RPSL.

In paragraph 563 of the International Regulations, the word ‘dose’ is
taken to mean ‘effective dose’.

The limits in relation to U(nat) and Th(nat) are to be applied in terms
of the parent radionuclide i.e. U-238 and Th-232 respectively.

The paragraphs of the International Regulations to be complied with
by consignors are:

109, 306, 309-314, 401-419, 501-511, 514, 515(a)-(c), 516-563,
567-569, 571-572, 575-576, 601-682, 701-737, 801-803, 805(a)-(c),
806-807, 809-810, 812-813, 815-820, 822, 824-825.

The paragraphs of the International Regulations to be complied with
by carriers are:

109, 301-306, 309-314, 503-514, 523, 525-527, 533(c), 541-544,
547-548, 563-579, 583, 625-628.

The Seventh Edition of the ADG Code has been published, however transitional
arrangements for the application of the Sixth Edition of the ADG Code apply until
31 December 2008.
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Radiation 2.10 The default values given in paragraphs 526(a) and (b) of the

Protection International Regulations, where used instead of actual
Series measurements, may require transport under exclusive use according
No. 2 to paragraph 530 of the International Regulations.

2.11  Where the provisions of clause 2.10 of this Code of Practice causes
difficulty, the relevant Competent Authority should be contacted.
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Schedule A

This is a reproduction of

REGULATIONS
FOR THE SAFE TRANSPORT OF
RADIOACTIVE MATERIAL

2005 Edition

IAEA Safety Standards Series No. TS-R-1

© INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA, 2005

The authentic version of this material is the version distributed by the IAEA or on behalf
of the IAEA by duly authorized persons. The IAEA makes no warranty and assumes no
responsibility for the accuracy or quality or authenticity or workmanship of this
reproduction and its publication and accepts no liability for any loss or damage
consequential or otherwise howsoever caused arising directly or indirectly for any use
thereof whatsoever and to whomsoever.

COPYRIGHT NOTICE: Permission to reproduce or translate the information contained
in this publication may be obtained by writing to the International Atomic Energy
Agency, Wagramerstrasse 5, P.O. Box 100, A-1400 Vienna, Austria.

The following pages of this document are a full version of the IAEA Transport
Regulations published in 2005 and described above. This is the version for adoption in
Australia for regulatory purposes. The IAEA reviews its Transport Regulations from time
to time. The latest version can be found via the following link:

http://www-pub.iaea.org/MTCD/publications/PDF/Publ1225 web.pdf

NOT FOR RESALE


http://www-pub.iaea.org/MTCD/publications/PDF/Pub1225_web.pdf

APPROVAL AND ADMINISTRATIVE REQUIREMENTS

does not exceed 50 for any hold, compartment or defined deck area and
the distance of 6 m between groups of packages or overpacks as required
in Table 10 is met; and

(d) Radiation protection programmes for shipments by special use vessels
according to para. 576(a).

821. A competent authority may authorize transport into or through its
country without shipment approval, by a specific provision in its design
approval (see para. 827).

822. An application for shipment approval shall include:

(a) the period of time, related to the shipment, for which the approval is
sought;

(b) the actual radioactive contents, the expected modes of transport, the type
of conveyance and the probable or proposed route; and

(c) the details of how the precautions and administrative or operational
controls, referred to in the package design approval certificates issued
under paras 808, 811 and 814, are to be put into effect.

823. Upon approval of the shipment, the competent authority shall issue an
approval certificate.

APPROVAL OF SHIPMENTS UNDER SPECIAL ARRANGEMENT

824. Each consignment transported under special arrangement shall require
multilateral approval.

825. An application for approval of shipments under special arrangement shall
include all the information necessary to satisfy the competent authority that the
overall level of safety in transport is at least equivalent to that which would be
provided if all the applicable requirements of these Regulations had been met.
The application shall also include:

(a) A statement of the respects in which, and of the reasons why, the
shipment cannot be made in full accordance with the applicable
requirements; and

(b) A statement of any special precautions or special administrative or
operational controls which are to be employed during transport to
compensate for the failure to meet the applicable requirements.
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SECTION VIII

826. Upon approval of shipments under special arrangement, the competent
authority shall issue an approval certificate.

COMPETENT AUTHORITY APPROVAL CERTIFICATES

827. Five types of approval certificates may be issued: for special form
radioactive material, low dispersible radioactive material, special arrangement,
shipment and package design. The package design and shipment approval
certificates may be combined into a single certificate.

Competent authority identification marks

828. Each approval certificate issued by a competent authority shall be
assigned an identification mark. The mark shall be of the following generalized

type:
VRI/Number/Type Code

(a) Except as provided in para. 829(b), VRI represents the international
vehicle registration identification code of the country issuing the
certificate.

(b) The number shall be assigned by the competent authority, and shall be
unique and specific with regard to the particular design or shipment. The
shipment approval identification mark shall be clearly related to the
design approval identification mark.

(c) The following type codes shall be used in the order listed to indicate the
types of approval certificates issued:

AF Type A package design for fissile material
B(U) Type B(U) package design [B(U)F if for fissile material]
B(M) Type B(M) package design [B(M)F if for fissile material]

C Type C package design [CF if for fissile material]
IF Industrial package design for fissile material

S Special form radioactive material

LD Low dispersible radioactive material

T Shipment

X Special arrangement.
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APPROVAL AND ADMINISTRATIVE REQUIREMENTS

In the case of package designs for non-fissile or fissile excepted uranium
hexafluoride, where none of the above codes apply, the following type codes
shall be used;

(d)

829.

(a)

H(U) Unilateral approval
HM)  Multilateral approval.

For package design and special form radioactive material approval
certificates, other than those issued under the provisions of paras
816-818, and for low dispersible radioactive material approval certificates,
the symbols “-96” shall be added to the type code.

These type codes shall be applied as follows:

Each certificate and each package shall bear the appropriate
identification mark, comprising the symbols prescribed in paras 828(a),
(b), (c) and (d) above, except that, for packages, only the applicable
design type codes including, if applicable, the symbols ‘-96’ shall appear
following the second stroke, that is, the ‘T’ or ‘X’ shall not appear in the
identification marking on the package. Where the design approval and
shipment approval are combined, the applicable type codes do not need
to be repeated. For example:

A/132/B(M)F-96: A Type B(M) package design approved for fissile
material, requiring multilateral approval, for which
the competent authority of Austria has assigned the
design number 132 (to be marked both on the
package and on the package design approval
certificate);

A/132/B(M)F-96T: The shipment approval issued for a package bearing
the identification mark elaborated above (to be
marked on the certificate only);

AN37/X: A special arrangement approval issued by the
competent authority of Austria, to which the number
137 has been assigned (to be marked on the
certificate only);

A/139/1F-96: An Industrial package design for fissile material
approved by the competent authority of Austria, to
which package design number 139 has been assigned
(to be marked both on the package and on the
package design approval certificate); and

119



(b)

(©)

(d)

(e)

120

SECTION VIII

A/145/H(U)-96: A package design for fissile excepted uranium
hexafluoride approved by the competent authority
of Austria, to which package design number 145 has
been assigned (to be marked both on the package
and on the package design approval certificate).

Where multilateral approval is effected by validation according to
para. 834, only the identification mark issued by the country of origin of
the design or shipment shall be used. Where multilateral approval is
effected by issue of certificates by successive countries, each certificate
shall bear the appropriate identification mark, and the package whose
design was so approved shall bear all appropriate identification marks.
For example:

A/132/B(M)F-96
CH/28/B(M)F-96

would be the identification mark of a package which was originally
approved by Austria and was subsequently approved, by separate
certificate, by Switzerland. Additional identification marks would be
tabulated in a similar manner on the package.

The revision of a certificate shall be indicated by a parenthetical
expression following the identification mark on the certificate. For
example, A/132/B(M)F-96(Rev.2) would indicate revision 2 of the
Austrian package design approval certificate; or A/132/B(M)F-96(Rev.0)
would indicate the original issuance of the Austrian package design
approval certificate. For original issuances, the parenthetical entry is
optional and other words such as ‘original issuance’ may also be used in
place of ‘Rev.0’. Certificate revision numbers may only be issued by the
country issuing the original approval certificate.

Additional symbols (as may be necessitated by national requirements)
may be added in brackets to the end of the identification mark; for
example, A/132/B(M)F-96(SP503).

It is not necessary to alter the identification mark on the packaging each
time that a revision to the design certificate is made. Such re-marking
shall be required only in those cases where the revision to the package
design certificate involves a change in the letter type codes for the
package design following the second stroke.



APPROVAL AND ADMINISTRATIVE REQUIREMENTS

CONTENTS OF APPROVAL CERTIFICATES

Special form radioactive material and low dispersible radioactive material
approval certificates

830. Each approval certificate issued by a competent authority for special form
radioactive material or low dispersible radioactive material shall include the
following information:

(a)
(b)
(©)
(d)

(e)
()
(2)
(h)
(i)
()
(k)
Q)

Type of certificate.

The competent authority identification mark.

The issue date and an expiry date.

List of applicable national and international regulations, including the
edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the special form radioactive material or low
dispersible radioactive material is approved.

The identification of the special form radioactive material or low
dispersible radioactive material.

A description of the special form radioactive material or low dispersible
radioactive material.

Design specifications for the special form radioactive material or low
dispersible radioactive material, which may include references to drawings.
A specification of the radioactive contents which includes the activities
involved and which may include the physical and chemical forms.

A specification of the applicable quality assurance programme as
required in para. 306.

Reference to information provided by the applicant relating to specific
actions to be taken prior to shipment.

If deemed appropriate by the competent authority, reference to the
identity of the applicant.

Signature and identification of the certifying official.

Special arrangement approval certificates

831. Each approval certificate issued by a competent authority for a special
arrangement shall include the following information:

(a)
(b)
(©)
(d)

Type of certificate.

The competent authority identification mark.
The issue date and an expiry date.

Mode(s) of transport.
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(e)
(f)

(e)

(h)

G

(k)

M

122

SECTION VIII

Any restrictions on the modes of transport, type of conveyance, freight

container, and any necessary routeing instructions.

List of applicable national and international regulations, including the

edition of the IAEA Regulations for the Safe Transport of Radioactive

Material under which the special arrangement is approved.

The following statement:

“This certificate does not relieve the consignor from compliance with any

requirement of the government of any country through or into which the

package will be transported.”

References to certificates for alternative radioactive contents, other

competent authority validation, or additional technical data or

information, as deemed appropriate by the competent authority.

Description of the packaging by a reference to the drawings or a

specification of the design. If deemed appropriate by the competent

authority, a reproducible illustration not larger than 21 cm by 30 cm,

showing the make-up of the package, should also be provided,

accompanied by a brief description of the packaging, including materials

of manufacture, gross mass, general outside dimensions and appearance.

A specification of the authorized radioactive contents, including any

restrictions on the radioactive contents which might not be obvious from

the nature of the packaging. This shall include the physical and chemical

forms, the activities involved (including those of the various isotopes, if

appropriate), amounts in grams (for fissile material), and whether special

form radioactive material or low dispersible radioactive material, if

applicable.

Additionally, for packages containing fissile material:

(i) adetailed description of the authorized radioactive contents;

(ii) the value of the criticality safety index;

(iii) reference to the documentation that demonstrates the criticality
safety of the contents;

(iv) any special features on the basis of which the absence of water from
certain void spaces has been assumed in the criticality assessment;

(v) any allowance (based on para. 674(b)) for a change in neutron
multiplication assumed in the criticality assessment as a result of
actual irradiation experience; and

(vi) the ambient temperature range for which the special arrangement
has been approved.

A detailed listing of any supplementary operational controls required for

preparation, loading, carriage, unloading and handling of the

consignment, including any special stowage provisions for the safe

dissipation of heat.



APPROVAL AND ADMINISTRATIVE REQUIREMENTS

(m) If deemed appropriate by the competent authority, reasons for the special

(n)
(0)
(p)

(@)
(r)
(s)
(1)

arrangement.

Description of the compensatory measures to be applied as a result of the
shipment being under special arrangement.

Reference to information provided by the applicant relating to the use of
the packaging or specific actions to be taken prior to the shipment.

A statement regarding the ambient conditions assumed for purposes of
design if these are not in accordance with those specified in paras 654, 655
and 664, as applicable.

Any emergency arrangements deemed necessary by the competent
authority.

A specification of the applicable quality assurance programme as
required in para. 306.

If deemed appropriate by the competent authority, reference to the
identity of the applicant and to the identity of the carrier.

Signature and identification of the certifying official.

Shipment approval certificates

832. Each approval certificate for a shipment issued by a competent authority
shall include the following information:

(a)
(b)
(c)
(d)
(e)

()

()

(h)
(i)

Type of certificate.

The competent authority identification mark(s).

The issue date and an expiry date.

List of applicable national and international regulations, including the
edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the shipment is approved.

Any restrictions on the modes of transport, type of conveyance, freight
container, and any necessary routeing instructions.

The following statement:

“This certificate does not relieve the consignor from compliance with any
requirement of the government of any country through or into which the
package will be transported.”

A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the
consignment, including any special stowage provisions for the safe
dissipation of heat or maintenance of criticality safety.

Reference to information provided by the applicant relating to specific
actions to be taken prior to shipment.

Reference to the applicable design approval certificate(s).
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G)

(k)
M

(m)
(n)

SECTION VIII

A specification of the actual radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from
the nature of the packaging. This shall include the physical and chemical
forms, the total activities involved (including those of the various
isotopes, if appropriate), amounts in grams (for fissile material), and
whether special form radioactive material or low dispersible radioactive
material, if applicable.

Any emergency arrangements deemed necessary by the competent
authority.

A specification of the applicable quality assurance programme as
required in para. 306.

If deemed appropriate by the competent authority, reference to the
identity of the applicant.

Signature and identification of the certifying official.

Package design approval certificates

833.

Each approval certificate of the design of a package issued by a competent

authority shall include the following information:

(a)
(b)
(©)
(d)
(e)

()

€))

(h)

(i)
@)

124

Type of certificate.

The competent authority identification mark.

The issue date and an expiry date.

Any restriction on the modes of transport, if appropriate.

List of applicable national and international regulations, including the
edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the design is approved.

The following statement:

“This certificate does not relieve the consignor from compliance with any
requirement of the government of any country through or into which the
package will be transported.”

References to certificates for alternative radioactive contents, other
competent authority validation, or additional technical data or
information, as deemed appropriate by the competent authority.

A statement authorizing shipment where shipment approval is required
under para. 820, if deemed appropriate.

Identification of the packaging.

Description of the packaging by a reference to the drawings or
specification of the design. If deemed appropriate by the competent
authority, a reproducible illustration not larger than 21 cm by 30 cm,
showing the make-up of the package, should also be provided,



(k)
M

(m)
(n)

(0)

(p)

(@

()

APPROVAL AND ADMINISTRATIVE REQUIREMENTS

accompanied by a brief description of the packaging, including
materials of manufacture, gross mass, general outside dimensions and
appearance.
Specification of the design by reference to the drawings.
A specification of the authorized radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from
the nature of the packaging. This shall include the physical and chemical
forms, the activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material), and whether special
form radioactive material or low dispersible radioactive material, if
applicable.

A description of the containment system.

Additionally, for packages containing fissile material:

(i) A detailed description of the authorized radioactive contents;

(i) A description of the confinement system;,

(iii) The value of the criticality safety index;

(iv) Reference to the documentation that demonstrates the criticality
safety of the contents;

(v) Any special features on the basis of which the absence of water
from certain void spaces has been assumed in the criticality
assessment;

(vi) Any allowance (based on para. 674(b)) for a change in neutron
multiplication assumed in the criticality assessment as a result of
actual irradiation experience; and

(vii) The ambient temperature range for which the package design has
been approved.

For Type B(M) packages, a statement specifying those prescriptions of

paras 637, 653—-655 and 658-664 with which the package does not conform

and any amplifying information which may be useful to other competent
authorities.

For packages containing more than 0.1 kg of uranium hexafluoride, a

statement specifying those prescriptions of para. 632 that apply, if any,

and any amplifying information which may be useful to other competent
authorities.

A detailed listing of any supplementary operational controls required for

preparation, loading, carriage, unloading and handling of the

consignment, including any special stowage provisions for the safe
dissipation of heat.

Reference to information provided by the applicant relating to the use of

the packaging or specific actions to be taken prior to shipment.
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SECTION VIII

(s) A statement regarding the ambient conditions assumed for purposes of
design if these are not in accordance with those specified in paras 654, 655
and 664, as applicable.

(t) A specification of the applicable quality assurance programme as
required in para. 306.

(u) Any emergency arrangements deemed necessary by the competent
authority.

(v) If deemed appropriate by the competent authority, reference to the
identity of the applicant.

(w) Signature and identification of the certifying official.

VALIDATION OF CERTIFICATES

834. Multilateral approval may be by validation of the original certificate
issued by the competent authority of the country of origin of the design or
shipment. Such validation may take the form of an endorsement on the original
certificate or the issuance of a separate endorsement, annex, supplement, etc.,
by the competent authority of the country through or into which the shipment is
made.
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Annex I

SUMMARY OF APPROVAL AND PRIOR
NOTIFICATION REQUIREMENTS

This summary reflects the contents of the Regulations for the Safe
Transport of Radioactive Material (1996 Edition). The user’s attention is called
to the fact that there may be deviations (exceptions, additions, etc.) relative to:
(a) national regulations relating to safety,

(b) carrier restrictions, and
(c) national regulations relating to security, physical protection, liability,

insurance, pre-notification and/or routeing, and import/export/transit
licensing.
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ANNEX I

Key Class Competent authority Consignor required
paragraphs of approval required to notify country of
in package origin and countries
the or Country of  Countries en en route? of
Regulations material origin route® each shipment
Excepted package® No Not applicable No
by domestic post
Excepted package® Yes, of No No
by international post  consignor
— Package design No No No
— Shipment No No No
581 — Consignor Yes Not applicable No
Excepted package® No No No
other than by post
LSA material® No No No
and SCO°
— Type IP-1,
Type IP-2 or
Type IP-3
Type A®* No No No

a

Countries through or into which (but not over which) the consignment is transported
(see para. 204 of the Regulations).
If the radioactive contents are UF, in quantities of 0.1 kg or more, the approval

requirements for packages containing uranium hexafluoride shall additionally apply
(see paras 802 and 805 of the Regulations).

If the radioactive contents are fissile material which is not excepted from the

requirements for packages containing fissile material, then the approval requirements
in paras 812 and 820 of the Regulations shall additionally apply.
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SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS

Key Class Competent authority Consignor required
paragraphs of approval required to notify country of
in package origin and countries
the or Country of  Countries en en route? of
Regulations material origin route* each shipment
Type B(U)b*
806, 820 — Package design Yes No¢
558, 559 — Shipment No No (See Notes 1 +2)
Type B(M)"¢
809, 820 — Package design Yes Yes Yes
558, 559 — Shipment (See Note 3)  (See Note 3) (See Note 1)
Type Cb¢
806, 820 — Package design Yes No
558, 559 — Shipment No No (See Notes 1 + 2)

a

Countries through or into which (but not over which) the consignment is transported
(see para. 204 of the Regulations).

If the radioactive contents are fissile material which is not excepted from the
requirements for packages containing fissile material, then the approval requirements
in paras 812 and 820 of the Regulations shall additionally apply.

If the radioactive contents are UF, in quantities of 0.1 kg or more, the approval
requirements for packages containing uranium hexafluoride shall additionally apply
(see paras 802 and 805 of the Regulations).

If the radioactive contents are low dispersible radioactive material, and the package is
to be shipped by air, multilateral approval of the package design is required (see
para. 806(b) of the Regulations).

Note 1: Before the first shipment of any package requiring competent authority approval

of the design, the consignor shall ensure that a copy of the approval certificate for that
design has been submitted to the competent authority of each country (see para. 558
of the Regulations).

Note 2: Notification required if contents exceed 3 x 10°4 1, Or 3 % 103A2, or 1000 TBq,

whichever is the lower (see para. 559 of the Regulations).

Note 3: Multilateral approval of shipment required if contents exceed 3 x 10°A4,, or

3 x 103A2, or 1000 TBq, whichever is the lower, or if controlled intermittent venting is
allowed (see para. 820 of the Regulations).
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ANNEX I

Key Class Competent authority Consignor required
paragraphs of approval required to notify country of
in package origin and countries
the or Country of  Countries en en route? of
Regulations material origin route* each shipment
Packages for
fissile material
812 — Package design Yes® Yes®
820 — Shipment
X CSI<50 No° No° (See Notes 1 + 2)
> CSI>50 Yes Yes (See Notes 1 +2)

Packages containing
0.1 kg or more of
uranium hexafluoride

805 — Package design No! No!
820 — Shipment No° No° (See Note 2)

Countries through or into which (but not over which) the consignment is transported

(see para. 204 of the Regulations).

Designs of packages containing fissile material may also require approval in respect of

one of the other items in Annex I.

Shipments may, however, require approval in respect of one of the other items in

Annex L.

Except that, after 31 December 2000, designs that only meet the requirement of

para. 632 require multilateral approval, and after 31 December 2003, designs that

meet the requirements of paras 629-631 require unilateral approval by the competent

authority of the country of origin of the design (para. 805).

Note 1: The multilateral approval requirement for fissile packages and some uranium
hexafluoride packages automatically satisfies the requirement of para. 558 of the
Regulations.

Note 2: Notification required if contents exceed 3 x 10°A 5, O 3 x 103A2, or 1000 TBq,

whichever is the lower (see para. 559 of the Regulations).
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SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS

Key Class Competent authority Consignor required
paragraphs of approval required to notify country of
in package origin and countries
the or Country of  Countries en en route? of
Regulations material origin route® each shipment
Special form
radioactive
material
803 — Design Yes No No
820 — Shipment (See Note 1)  (See Note 1) (See Note 1)
Low dispersible
radioactive material
803 — Design Yes Yes No
820 — Shipment (See Note 1)  (See Note 1) (See Note 1)

Special arrangement

802 — Shipment Yes Yes Yes
824,559

Type B(U)

packages for which

design is approved

under:
816 1973 Regulations Yes Yes (See Note 2)
817 1985 Regulations Yes No until (See Note 2)

31 December
2003

Yes thereafter

a

(see para. 204 of the Regulations).
Note 1: See approval and prior notification requirements for applicable package.
Note 2: Before the first shipment of any package requiring competent authority approval
of the design, the consignor shall ensure that a copy of the approval certificate for that
design has been submitted to the competent authority of each country (see para. 558

of the Regulations).

Countries through or into which (but not over which) the consignment is transported
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Annex II

CONVERSION FACTORS AND PREFIXES

This edition of the Regulations for the Safe Transport of Radioactive
Material uses the International System of Units (SI). The conversion factors for
non-SI units are:

RADIATION UNITS
Activity in becquerel (Bq) or curie (Ci)

1Ci=37x10"Bq
1Bq=27x10"1Ci

Dose equivalent in sievert (Sv) or rem

1rem=1.0x 1072 Sv
1 Sv =100 rem

PRESSURE
Pressure in pascal (Pa) or (kgf/cm?)

1 kgf/cm? = 9.806 x 10* Pa
1 Pa = 1.020 x 10~ kgf/cm?

CONDUCTIVITY
Conductivity in siemens per metre (S/m) or (mho/cm)
10 umho/cm = 1 mS/m
or

1 mho/cm = 100 S/m
1 S/m = 102 mho/cm
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CONVERSION FACTORS AND PREFIXES

SI PREFIXES AND SYMBOLS

The decimal multiples and submultiples of a unit may be formed by prefixes or
symbols, having the following meanings, placed before the name or symbol of

the unit:
Multiplying factor Prefix Symbol
1 000 000 000 000 000 000 = 10'8 exa E
1 000 000 000 000 000 = 103 peta P
1 000 000 000 000 = 102 tera T
1,000 000 000 = 10° giga G
1 000 000 = 10° mega M
1000 = 10° kilo k
100 = 10? hecto h
10=10! deca da
01=10" deci d
0.01 =102 centi c
0.001 =107 milli m
0.000 001 =107 micro u
0.000 000 001 = 107 nano n
0.000 000 000 001 = 1072 pico p
0.000 000 000 000 001 = 1071 femto f

0.000 000 000 000 000 001 = 1078

atto

o
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728, 810, 831, 833
Basic Safety Standards: 101, 308

Carrier: 203, 206, 307, 556, 557, 831
Categories of package: 533, 540, 544, 550, 564, 574

Certificate of approval: 415418, 502, 545, 550, 558, 560, 562, 566, 676, 801, 804,

805, 808, 811, 814, 823, 826-834

Competent authority: 104, 204, 205, 207-209, 238, 302, 306-308, 310, 402, 510,
538, 539, 545, 550, 557-559, 566, 576, 583, 603, 632, 638, 665, 667, 676,

711, 801, 802, 804, 805, 808, 811, 813-819, 821, 823, 825-834
Compliance assurance: 102, 105, 208, 307
Confinement system: 209, 501, 678
Consignee: 210, 221, 535, 582

Consignment: 203, 204, 210-212, 229, 236-238, 305, 310, 401, 404, 505, 506, 529,
530, 547, 548, 550, 551, 554, 556-560, 565, 567, 568, 571-573, 576, 577,

580, 581, 583, 672, 803, 824, 825, 831-833

Consignor: 211, 212, 221, 229, 306, 307, 505, 535, 549-553, 556-559, 561, 562,

581, 801, 831-833
Containment: 104, 618, 651

Containment system: 213, 228, 501, 502, 619, 630, 639-643, 645, 648, 658, 660,

661, 670, 677, 682, 714, 716, 724, 807
Contamination: 214-216, 241, 508-510, 512, 513, 520, 523, 657, 669
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Conveyance: 104, 217, 221, 223, 411, 510, 512-514, 523, 525, 527, 556, 567, 570,
606, 672, 807, 822, 831, 832

Cooling system: 578, 659

Criticality: 101, 104, 209, 567-570, 716, 820, 831-833

Criticality safety index: 218, 528-530, 545, 546, 550, 567-570, 820, 831, 833
Customs: 582

Dangerous goods: 109, 506, 507, 563
Deck area: 217, 219
Decontamination: 513

Dose limits: 301

Emergency: 102, 304, 305, 556, 831-833
Empty packaging: 520, 555

Excepted package: 222, 226, 230, 408-410, 514-520, 536, 542, 547, 550, 555, 576,
620, 649, 671, 672,709, 731, 802, 812, 815, 828, 829

Exclusive use: 221, 505, 514, 523, 530-533, 541, 548, 550, 567, 568, 571-573, 575,
571, 652, 663

Fissile material: 209, 218, 222, 226, 230, 418, 501, 502, 507, 515, 522, 528, 542,
544, 546, 550, 560, 569, 570, 629, 671-682, 716, 731-733, 802, 806, 809,
812-814, 816, 817, 820, 828, 829, 831-833

Freight container: 218, 221, 223, 231, 243, 509, 514, 526, 527, 542-544, 546-548,
550, 556, 563, 567, 569-571, 574, 627, 807, 831, 832

Gas: 242, 642, 649

Heat: 104, 501, 556, 566, 603, 651, 704, 708, 728, 807, 831-833

Identification mark: 539, 550, 804, 805, 808, 811, 814, 828-833

Industrial package: 230, 411, 412, 521, 524, 525, 538, 621-628, 815, 828, 829
Insolation: 617, 653, 655, 728

Inspection: 302, 306, 307, 502, 582, 801

Intermediate bulk container: 224, 231, 504, 509, 514, 628
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Label: 520, 539, 540, 542-547, 551, 555,571, 574
Leaching: 226, 603, 704, 710, 711
Leakage: 510, 603, 619, 630, 632, 644, 648, 677, 680, 704, 710, 711, 731-733

Low dispersible radioactive material: 220, 225, 306, 307, 416, 502, 550, 560, 605,
663, 701, 712, 802-804, 806, 809, 827, 828, 830-833

Low specific activity: 226, 243, 411, 412, 503, 521-526, 541, 544, 548, 550, 567,
572,601, 626, 701, 703

Maintenance: 104, 106, 306, 307, 677, 807, 832
Manufacture: 106, 306, 307, 677, 713, 807, 816, 817, 831, 833
Marking: 507, 517, 518, 535, 541, 543, 549, 829

Mass: 240, 246, 418, 419, 537, 544, 550, 560, 606, 608, 657, 672, 673, 682, 709,
722-724,727, 735, 831, 833

Maximum normal operating pressure: 228, 661, 662, 668, 669, 807

Multilateral approval: 204, 310, 402, 718, 803, 805, 806, 809, 812, 816, 817, 820,
824, 828, 829, 834

N: 528, 681, 682
Normal conditions: 106, 511, 651, 681, 719
Notification: 204, 558-561, 819

Operational controls: 228, 578, 666, 810, 822, 825, 831-833
Other dangerous properties: 507, 542, 616

Overpack: 218, 229, 243, 509, 514, 526, 527, 530, 531, 533, 542-544, 546, 550,
556, 563, 564, 566-571, 573-575, 579

Package design: 415-418, 538-540, 545, 550, 558, 616, 676, 801, 805, 806, 809,
810, 812, 816, 817, 822, 827-829, 833

Packaging: 104, 106, 209, 213, 220, 224, 226, 230, 231, 235, 306, 307, 503, 520,
535-539, 555, 581, 609, 613, 629, 637, 641, 645, 651, 663, 675, 677, 678,
701, 718, 723, 807, 815-817, 819, 829, 831-833

Placard: 547, 548, 571, 572
Post: 410, 515, 536, 580, 581
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Pressure: 228, 231, 419, 501, 502, 619, 625, 631, 632, 639, 643, 644, 660-662, 668,
669, 718, 729, 730, 807

Pressure relief: 231, 631, 644, 660

Quality assurance: 102, 105, 232, 306, 803, 805, 807, 813, 815-818, 830-833

Radiation exposure: 243, 563, 582

Radiation level: 104, 233, 411, 510, 513, 516, 517, 521, 526, 527, 530-533, 567,
573,575, 579, 605, 622, 624, 625, 627, 628, 646, 657, 669

Radiation protection: 101, 234, 302, 576, 603, 711, 802, 820

Rail (transport by): 217, 242, 531, 571, 572

Responsibility: 103, 307, 549

Road (transport by): 217,242, 247, 531, 571-574

Routine conditions: 106, 215, 508, 518, 523, 567, 573, 612, 615, 625, 627, 679

Segregation: 563, 569
Serial number: 539, 816, 819
Shielding: 226, 231, 501, 523, 622, 624, 625, 627, 628, 646, 651, 657, 669, 716

Shipment: 204, 237, 501, 502, 550, 558-562, 573, 576, 674, 677, 802, 803, 807,
820-834

Shipping: 536, 550, 551
Special arrangement: 238, 310, 531, 533, 545, 550, 559, 575, 579, 824-829, 831

Special form: 201, 220, 239, 306, 307, 413, 414, 416, 502, 550, 560, 602-604, 640,
657,701, 704, 709, 802-804, 818, 827, 828, 830-833

Specific activity: 226, 240, 503
Storage: 563, 565, 569
Stowage: 219, 229, 307, 556, 565, 566, 576, 807, 831-833

Surface contaminated objects: 241, 243, 411, 503, 504, 521-526, 541, 544, 548,
550, 572

Tank: 231, 242, 504, 509, 514, 526, 542, 543, 547, 548, 571, 625, 626
Tank container: 242

Tank vehicle: 242
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Temperature: 228, 419, 502, 617, 637, 647, 652-654, 664, 668, 671, 675, 676, 703,
708-711, 728, 810, 831, 833

Tests: 224, 502, 603, 605, 622, 624, 627, 628, 646, 648, 649, 651, 656, 657, 660, 661,
668, 669, 675, 677-682, 701, 702, 704, 709, 711-713, 716, 717, 719,
725-727,732, 734, 803, 807

Tie-down: 231, 242, 636

Transport documents: 212, 544, 550, 551, 556

Transport index: 243, 526, 527, 530, 533, 544, 550, 567, 568
Type A package: 230, 413, 414, 538, 633-649, 725, 815, 828

Type B(M) package: 230, 415, 416, 539, 559, 577, 579, 665, 666, 730, 802, 809,
810, 811, 820, 828, 829, 833

Type B(U) package: 230, 650-664, 802, 806, 808, 828

Type C package: 230, 417, 501, 502, 539, 540, 559, 667-670, 730, 734-737, 802,
806, 808, 828

Ullage: 419, 647

Unilateral approval: 205, 502, 803, 805, 806, 818, 828

United Nations number: 536, 547, 548, 550, 572

Unpackaged: 223, 243, 517, 521, 523, 525, 526, 548, 572, 672

Uranium hexafluoride: 230, 419, 526, 629-632, 677, 718, 802, 805, 828, 829

Vehicle: 217, 219, 242, 247, 538, 571-575, 828
Venting: 228, 231, 666, 820
Vessel: 217, 219, 248, 531, 575, 576, 802, 820

Water: 106, 217, 226, 525, 540, 601, 603, 605, 610, 658, 670, 671, 677, 678,
680-682, 703, 710, 711, 719-721, 726, 729, 730-733, 831, 833
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Schedule B

Table 1: List of Australian Competent Authorities for the
Purpose of this Code

COMMONWEALTH CONTACT COMPETENT
STATE/ TERRITORY AUTHORITY
Commonwealth Chief Executive Officer Australian Radiation

ARPANSA

PO Box 655

Miranda NSW 1490
Email: info@arpansa.gov.au

Tel: (02) 9541 8333
Fax: (02) 9541 8314

Protection and Nuclear
Safety Agency
(ARPANSA)

Australian Capital
Territory

Manager Radiation Safety

ACT Health

Locked Bag 5 Tel: (02) 6207 6946
Weston Creek ACT 2611 Fax: (02) 6207 6966
Email: radiation.safety@act.gov.au

Australian Capital
Territory Radiation
Council

New South Wales

Manager Hazardous Material and Radiation
PO Box A290 Tel: (02) 9995 5000
Sydney South NSW 1232 Fax: (02) 9995 6603
Email: radiation@environment.nsw.gov.au

Department of
Environment and
Climate Change

Northern Territory
(i) for radioactive
ores and
concentrates

(i) for all other

Chief Inspector — Radioactive Ores and
Concentrates

(Packaging and Transport)

NT WorkSafe

Department of Education, Employment & Training
GPO Box 4821 Tel: (08) 8999 5010
Darwin NT 0801 Fax: (08) 8999 5141
Email: neil.watson@nt.gov.au

Manager Radiation Protection

Work Health
Authority

Department of Health &

radioactive Radiation Health Section Community Services
substances Department of Health & Community Services

GPO Box 40596 Tel: (08) 8922 7489

Casuarina NT 0811 Fax: (08) 8922 7334

Email: envirohealth@nt.gov.au
Queensland Director, Radiation Health Unit Queensland Department

Department of Health

450 Gregory Terrace Tel: (07) 3406 8000
Fortitude Valley QLD 4006 Fax: (07) 3406 8030
Email: radiation health@health.qld.gov.au

of Health

South Australia

Director, Radiation Protection Division
Environment Protection Authority

PO Box 721 Tel: (08) 8130 0700
Kent Town SA 5071 Fax: (08) 8130 0777
Email: radiationprotection@epa.sa.gov.au

Minister for Environment

& Conservation

Tasmania

Senior Health Physicist, Health Physics Unit
Department of Health & Human Services

GPO Box 125 Tel: (03) 6222 7256
Hobart TAS 7001 Fax: (03) 6222 7257
Email:_health.physics@dhhs.tas.gov.au

Director of Public Health

Victoria

Manager, Radiation Safety Section

Department of Human Services

GPO Box 4057 Tel: 1300 767 469
Melbourne VIC 3001 Fax: 1300 769 274
Email: radiation.safety@dhs.vic.gov.au

Secretary, Department of

Human Services

Western Australia

Secretary

Radiological Council

Locked Bag 2006 Tel: (08) 9346 2260
Nedlands WA 6009 Fax: (08) 9381 1423
Email: radiation.health@health.wa.gov.au

Radiological Council
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Table 2: List of Other Australian Competent Authorities
for the Transport of Radioactive Material by Sea or Air

MODE OF CONTACT COMPETENT
TRANSPORT AUTHORITY
Air Transport Director, Aviation Safety Civil Aviation Safety

Civil Aviation Safety Authority Authority
GPO Box 2005 Tel: (02) 6217 1154

Canberra ACT 2601 Fax: (02) 6217 1500

Email: bob.timmins@casa.gov.au

Sea (international and Manager, Ship Inspections Australian Maritime
interstate) Maritime Operations Safety Authority

Australian Maritime Safety Authority

GPO Box 2181 Tel: (02) 6279 5048

Canberra ACT 2601 Fax: (02) 6279 5058

Email: MOC_BRSHIPMAN@fimsa.gov.au

Tables 1 and 2 were correct at the time of printing but are subject to change from
time to time. For the most up-to-date list, the reader is advised to consult the
ARPANSA web site (www.arpansa.gov.au/pubs/rps/comp_auth.pdf).
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Glossary
Effective Dose

The quantity E, defined as a summation of the tissue equivalent doses, each
multiplied by the appropriate tissue weighting factor:

E=>w;-H;
T

where Hris the equivalent dose in tissue T and
wr is the tissue weighting factor for tissue T.

From the definition of equivalent dose, it follows that:
E=> W;- D> Wg-Dip
T R

where wr is the radiation weighting factor for radiation R and
Drris the average absorbed dose in the organ or tissue T.

The unit of effective dose is J kg, termed the sievert (Sv).

International Regulations, the

means the International Atomic Energy Agency 2005, Regulations for the Safe
Transport of Radioactive Material 2005 Edition (No. TS-R-1) as reproduced in
Schedule A.

RPS1

the Recommendations for limiting exposure to ionizing radiation (1995) (NOHSC
guidance note) and the National standard for limiting occupational exposure to
ionizing radiation. Radiation Protection Series No. 1.

Other meanings in this Code are those defined in the International Regulations.



Annex1

Health effects of ionizing radiation and standards
for control of exposure

It is well known that high doses of ionizing radiation can cause harm, but there is
continuing scientific uncertainty about effects at low doses. At levels of dose
routinely encountered by members of the public and occupationally exposed
persons, there is little or no epidemiological evidence of health effects. Radiation
protection standards recognise that it is not possible to eliminate all radiation
exposure, but they do provide for a system of control to avoid unnecessary exposure
and to keep doses in the low dose range.

Extreme doses of radiation to the whole body (around 10 sievert” and above),
received in a short period, cause so much damage to internal organs and tissues of
the body that vital systems cease to function and death may result within days or
weeks. Very high doses (between about 1 sievert and 10 sievert), received in a short
period, kill large numbers of cells, which can impair the function of vital organs and
systems. Acute health effects, such as nausea, vomiting, skin and deep tissue burns,
and impairment of the body’s ability to fight infection may result within hours, days
or weeks. The extent of the damage increases with dose. However, ‘deterministic’
effects such as these are not observed at doses below certain thresholds. By limiting
doses to levels below the thresholds, deterministic effects can be prevented entirely.

Doses below the thresholds for deterministic effects may cause cellular damage, but
this does not necessarily lead to harm to the individual: the effects are probabilistic
or ‘stochastic’ in nature. It is known that doses above about 100 millisievert,
received in a short period, lead to an increased risk of developing cancer later in life.
There is good epidemiological evidence — especially from studies of the survivors of
the atomic bombings — that, for several types of cancer, the risk increases roughly
linearly with dose, and that the risk factor averaged over all ages and cancer types is
about 1in 100 for every 100 millisievert of dose (i.e. 1 in 10 000 per millisievert).

At doses below about 100 millisievert, the evidence of harm is not clear-cut. While
some studies indicate evidence of radiation-induced effects, epidemiological
research has been unable to establish unequivocally that there are effects of
statistical significance at doses below a few tens of millisieverts. Nevertheless, given
that no threshold for stochastic effects has been demonstrated, and in order to be
cautious in establishing health standards, the proportionality between risk and dose
observed at higher doses is presumed to continue through all lower levels of dose to
zero. This is called the linear, no-threshold (LNT) hypothesis and it is made for
radiation protection purposes only.

There is evidence that a dose accumulated over a long period carries less risk than
the same dose received over a short period. Except for accidents and medical
exposures, doses are not normally received over short periods, so that it is
appropriate in determining standards for the control of exposure to use a risk factor
that takes this into account. While not well quantified, a reduction of the high-dose
risk factor by a factor of two has been adopted internationally, so that for radiation
protection purposes the risk of radiation-induced fatal cancer (the risk factor) is
taken to be about 1 in 20 000 per millisievert of dose for the population as a whole.

*

The sievert (Sv) is a unit of measurement of radiation dose (see ARPANSA’s
Recommendations for limiting exposure to ionizing radiation (2002)).
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If the LNT hypothesis is correct, any dose carries some risk. Therefore, measures
for control of exposure for stochastic effects seek to avoid all reasonably avoidable
risk. This is called optimising protection. However, risk in this sense may often be
assessed in terms of risk to a population, and may not ensure sufficient protection
of the individual. Consequently, the optimisation approach is underpinned by
applying dose limits that restrict the risk to individuals to an acceptable level. The
fundamental regulatory philosophy is expressed in three principles, based on the
recommendations of the International Commission on Radiological Protection
(ICRP), which may be summarised as follows:

Justification: human activities that cause exposure to radiation may be permitted
only if they do more good than harm,;

Optimisation of protection: exposure to radiation from justified activities should be
kept as low as reasonably achievable, social and economic factors being taken into
account; and

Limitation of individual dose: doses must not exceed the prescribed dose limits.

Determining what is an acceptable risk for regulatory purposes is a complex value
judgement. The ICRP reviewed a number of factors in developing its
recommendations, which have in general been internationally endorsed, including
by the World Health Organization, the International Labour Organisation and the
International Atomic Energy Agency. Australia’s Radiation Health Committee, now
established under the ARPANS Actf, has recommended that the international
standards be adopted in Australia. The recommended dose limits are summarised
as follows:

Limit on effective dose*

For occupational For members of
exposure the public
To limit individual risk 20 mSv per year, 1 mSvin ayear*

averaged over 5 years*

*for details, see ARPANSA’'s Recommendations for limiting exposure to ionizing radiation
(2002)

In most situations, the requirements for limiting individual risk ensure that doses
are below deterministic thresholds, but for cases where this does not apply, the
recommended limits are as follows:

Annual limit on equivalent dose*

For occupational For members of
exposure the public
To prevent deterministic effects
in the lens of the eye 150 mSv 15 mSv
in the skin 500 mSv 50 mSv
in the hands and feet 500 mSv —

*for details, see ARPANSA’'s Recommendations for limiting exposure to ionizing radiation
(2002)

In the case of occupational exposure during pregnancy, the general principle is that
the embryo or fetus should be afforded the same level of protection as is required

T The Australian Radiation Protection and Nuclear Safety Act (1998)



for a member of the public. For medical workers, the ICRP recommends that there Radiation
should be a reasonable assurance that fetal dose can be kept below 1 mGy* during | Protection
the course of the pregnancy. This guidance may be generalised to cover all | ggrjes
occupationally exposed pregnant workers by keeping the fetal dose below 1 mSv. A NoO. 2

full explanation of radiation protection principles and of the recommended
standards for Australia is given in ARPANSA/NOHSC Radiation Protection Series
No. 1: Recommendations for limiting exposure to ionizing radiation (1995) and
National standard for limiting occupational exposure to ionizing radiation (both
republished 2002).
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t The gray (Gy) is a unit of radiation dose. For X-rays and gamma radiation, it is
essentially equivalent to the sievert.
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Annex 2

ARPANSA Radiation Protection Series Publications

ARPANSA has taken over responsibility for the administration of the former
NHMRC Radiation Health Series of publications and for the codes developed under
the Environment Protection (Nuclear Codes) Act 1978. The publications are being
progressively reviewed and republished as part of the Radiation Protection Series.
All of the Nuclear Codes have now been republished in the Radiation Protection
Series.

All publications listed below are available in electronic format, and can be
downloaded free of <charge by visiting ARPANSA’'s website at
www.arpansa.gov.au/Publications/codes/index.cfm.

Radiation Protection Series publications are available for purchase directly from
ARPANSA. Further information can be obtained by telephoning ARPANSA on
1800 022 333 (freecall within Australia) or (03) 9433 2211.

RADIATION PROTECTION SERIES

RPS 1. Recommendations for Limiting Exposure to lonizing Radiation (1995)
and National Standard for Limiting Occupational Exposure to lonizing
Radiation (republished 2002)

RPS 2.  Code of Practice for the Safe Transport of Radioactive Material (2008)

RPS 3. Radiation Protection Standard for Maximum Exposure Levels to
Radiofrequency Fields — 3 kHz to 300 GHz (2002)

RPS 4. Recommendations on the Discharge of Patients undergoing Treatment
with Radioactive Substances (2002)

RPS 5. Code of Practice and Safety Guide for Portable Density/Moisture Gauges
Containing Radioactive Sources (2004)

RPS 6. National Directory for Radiation Protection, Edition 1.0 (2004)

RPS7. Recommendations for Intervention in Emergency situations Involving
Radiation Exposure (2004)

RPS 8. Code of Practice for the Exposure of Humans to lonizing Radiation for
Medical Research Purposes (2005)

RPS9. Code of Practice and Safety Guide for Radiation Protection and
Radioactive Waste Management in Mining and Mineral Processing
(2005)

RPS 10. Code of Practice and Safety Guide for Radiation Protection in Dentistry
(2005)

RPS 11. Code of Practice for the Security of Radioactive Sources (2007)

RPS 12. Radiation Protection Standard for Occupational Exposure to Ultraviolet
Radiation (2006)

RPS 13. Code of Practice and Safety Guide for Safe Use of Fixed Radiation Gauges
(2007)

Those publications from the NHMRC Radiation Health Series that are still

current are:

RHS 3. Code of practice for the safe use of ionizing radiation in veterinary
radiology: Parts 1 and 2 (1982)



RHS 8.
RHS 9.

RHS 10.

RHS 13.
RHS 14.
RHS 15.
RHS 16.

RHS 18.

RHS 19.

RHS 21.

RHS 22.

RHS 23.

RHS 24.

RHS 25.

RHS 28.

RHS 30.

RHS 31.

RHS 34.
RHS 35.

RHS 36.
RHS 37.

RHS 38.

Code of nursing practice for staff exposed to ionizing radiation (1984)

Code of practice for protection against ionizing radiation emitted from
X-ray analysis equipment (1984)

Code of practice for safe use of ionizing radiation in veterinary radiology:
part 3-radiotherapy (1984)

Code of practice for the disposal of radioactive wastes by the user (1985)
Recommendations for minimising radiological hazards to patients (1985)
Code of practice for the safe use of microwave diathermy units (1985)

Code of practice for the safe use of short wave (radiofrequency) diathermy
units (1985)

Code of practice for the safe handling of corpses containing radioactive
materials (1986)

Code of practice for the safe use of ionizing radiation in secondary schools
(1986)

Revised statement on cabinet X-ray equipment for examination of letters,
packages, baggage, freight and other articles for security, quality control
and other purposes (1987)

Statement on enclosed X-ray equipment for special applications (1987)

Code of practice for the control and safe handling of radioactive sources
used for therapeutic purposes (1988)

Code of practice for the design and safe operation of non-medical
irradiation facilities (1988)

Recommendations for ionization chamber smoke detectors for
commercial and industrial fire protection systems (1988)

Code of practice for the safe use of sealed radioactive sources in borehole
logging (1989)

Interim guidelines on limits of exposure to 50/60Hz electric and magnetic
fields (1989)

Code of practice for the safe use of industrial radiography equipment
(1989)

Safety guidelines for magnetic resonance diagnostic facilities (1991)

Code of practice for the near-surface disposal of radioactive waste in
Australia (1992)

Code of practice for the safe use of lasers in schools (1995)

Code of practice for the safe use of lasers in the entertainment industry
(1995)

Recommended limits on radioactive contamination on surfaces in
laboratories (1995)
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