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ANNEX 4

RESOLUTION MSC.477(102)
(adopted on 11 November 2020)

AMENDMENTS TO THE
INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG) CODE

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International Maritime Organization
concerning the functions of the Committee,

NOTING resolution MSC.122(75) by which it adopted the International Maritime Dangerous
Goods Code (hereinafter referred to as "the IMDG Code"), which has become mandatory
under chapter VIl of the International Convention for the Safety of Life at Sea (SOLAS), 1974,
as amended (hereinafter referred to as "the Convention"),

NOTING ALSO article VIlI(b) and regulation VII/1.1 of the Convention concerning the
procedure for amending the IMDG Code,

HAVING CONSIDERED, at its 102nd session, amendments to the IMDG Code, proposed and
circulated in accordance with article VIII(b)(i) of the Convention,

1 ADOPTS, in accordance with article VIII(b)(iv) of the Convention, amendments to the
IMDG Code, the text of which is set out in the annexes to the present resolution;

2 DETERMINES, in accordance with article VIII(b)(vi)(2)(bb) of the Convention, that the
amendments shall be deemed to have been accepted on 1 December 2021, unless prior to
that date more than one third of the Contracting Governments to the Convention or Contracting
Governments the combined merchant fleets of which constitute not less than 50% of the gross
tonnage of the world's merchant fleet, have notified their objections to the amendments;

3 INVITES Contracting Governments to the Convention to note that, in accordance
with article VIII(b)(vii)(2) of the Convention, the amendments shall enter into force
on 1 June 2022 upon their acceptance in accordance with paragraph 2 above;

4 AGREES that Contracting Governments to the Convention may apply the
aforementioned amendments in whole or in part on a voluntary basis from 1 January 2021;

5 REQUESTS the Secretary-General, for the purposes of article VIlI(b)(v) of the
Convention, to transmit certified copies of the present resolution and the text of the
amendments contained in the annexes to all Contracting Governments to the Convention;

6 REQUESTS ALSO the Secretary-General to transmit copies of this resolution and its
annexes to Members of the Organization which are not Contracting Governments to the
Convention.
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ANNEX'
AMENDMENTS TO THE INTERNATIONAL MARITIME
DANGEROUS GOODS (IMDG) CODE
AMENDMENT 40-20

The complete text of the IMDG Code is replaced with the following:

This annex is presented as follows:
.1 appendix 1 contains parts 1 to 2 and 4 to 7 of the IMDG Code; and
.2 appendix 2 contains part 3, appendices and index of the IMDG Code.
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Chapter 1.1

General provisions

Introductory note

It should be noted that other international and national modal regulations exist and that those regulations
may recognize all or part of the provisions of this Code. In addition, port authorities and other bodies and
organizations should recognize the Code and may use it as a basis for their storage and handling bye-laws
within loading and discharge areas.

111 Application and implementation of the Code

11141 The provisions contained in this Code are applicable to all ships to which the International Convention for the
Safety of Life at Sea, 1974 (SOLAS), as amended, applies and which are carrying dangerous goods as defined
in regulation 1 of part A of chapter VIl of that Convention.

11.1.2 The provisions of regulation 11-2/19 of that Convention apply to passenger ships and to cargo ships constructed
on or after 1 July 2002.

For:

.1 apassenger ship constructed on or after 1 September 1984 but before 1 July 2002; or

.2 acargo ship of 500 gross tons or over constructed on or after 1 September 1984 but before 1 July 2002;
or

.3 acargo ship of less than 500 gross tons constructed on or after 1 February 1992 but before 1 July 2002,

the requirements of regulation 11-2/54 of SOLAS, as amended by resolutions MSC.1(XLV), MSC.6(48),

MSC.13(57), MSC.22(59), MSC.24(60), MSC.27(61), MSC.31(63) and MSC.57(67), apply (see 11-2/1.2).

For cargo ships of less than 500 gross tons constructed on or after 1 September 1984 and before 1 February

1992, it is recommended that Contracting Governments extend such application to these cargo ships as far

as possible.

1113 All ships, irrespective of type and size, carrying substances, materials or articles identified in this Code as
marine pollutants are subject to the provisions of this Code.

1114 In certain parts of this Code, a particular action is prescribed, but the responsibility for carrying out the action
is not specifically assigned to any particular person. Such responsibility may vary according to the laws and
customs of different countries and the international conventions into which these countries have entered. For
the purpose of this Code, it is not necessary to make this assignment, but only to identify the action itself. It
remains the prerogative of each Government to assign this responsibility.

1.1.1.5 Although this Code is legally treated as a mandatory instrument under chapter VIl of SOLAS, as amended,
the following provisions of the Code remain recommendatory:

.1 paragraph 1.1.1.8 (Notification of infringements);

.2 paragraphs 1.3.1.4 to 1.3.1.7 (Training);

.3 chapter 1.4 (Security provisions) except 1.4.1.1, which is mandatory;

.4 section 2.1.0 of chapter 2.1 (Class 1 — Explosives, Introductory notes);

.5 section 2.3.3 of chapter 2.3 (Determination of flashpoint);

.6 columns 15 and 17 of the Dangerous Goods List in chapter 3.2;

.7 the segregation flow chart and example in the annex to chapter 7.2;

.8 section 5.4.5 of chapter 5.4 (Multimodal Dangerous Goods Form), insofar as the layout of the form is
concerned;

IMDG Code (incorporating Amendment 40-20) 3
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1

.9 chapter 7.8 (Special requirements in the event of an incident and fire precautions involving dangerous
goods);

10 section 7.9.3 (Contact information for the main designated national competent authorities); and

11 appendix B.

1.1.1.6 Application of standards

Where the application of a standard is required and there is any conflict between the standard and the
provisions of this Code, the provisions of this Code take precedence. The requirements of the standard that
do not conflict with the provisions of this Code shall be applied as specified, including the requirements of
any other standard, or part of a standard, referenced within that standard as normative.

1117 Transport of dangerous goods used as a coolant or conditioner

Dangerous goods, that are only asphyxiant (which dilute or replace the oxygen normally in the atmosphere),
when used in cargo transport units for cooling or conditioning purposes are only subject to the provisions of
section 5.5.3.

Note: When carried on board as ship’s stores or equipment, these coolants and conditioners are not subject
to the provisions of this Code.

11.1.8 Notification of infringements

When a competent authority has reasons to believe that the safety of the transport of dangerous goods is
compromised as a result of serious or repeated infringements of this Code by an enterprise which has its
headquarters on the territory of another competent authority, it should if necessary notify that competent
authority of such infringements.

11.1.9 Lamps containing dangerous goods

The following lamps are not subject to this Code provided that they do not contain radioactive material and do

not contain mercury in quantities above those specified in special provision 366 of chapter 3.3:

.1 lamps that are collected directly from individuals and households when transported to a collection or
recycling facility;

.2 lamps each containing not more than 1 g of dangerous goods and packaged so that there is not more
than 30 g of dangerous goods per package, provided that:
(i) the lamps are manufactured according to a certified quality management system;
Note: The application of ISO 9001:2008 may be considered acceptable for this purpose.
and

(i) each lamp is either individually packed in inner packagings, separated by dividers, or surrounded
with cushioning material to protect the lamps and packed into strong outer packagings meeting the
general provisions of 4.1.1.1 and capable of passing a 1.2 m drop test.

.3 used, damaged or defective lamps each containing not more than 1 g of dangerous goods with not more
than 30 g of dangerous goods per package when transported from a collection or recycling facility. The
lamps shall be packed in strong outer packagings sufficient for preventing release of the contents under
normal conditions of transport meeting the general provisions of 4.1.1.1 and that are capable of passing
a drop test of not less than 1.2 m.

Note: Lamps containing radioactive material are addressed in 2.7.2.2.2.2.

.4 lamps containing only gases of class 2.2 (according to 2.2.2.2) provided they are packaged so that the
projectile effects of any rupture of the bulb will be contained within the package.

m 1.1.1.10 Dangerous goods in equipment in use or intended for use during transport

B For dangerous goods in equipment in use or intended for use during transport, see section 5.5.4.

11.2 Conventions

11.21 International Convention for the Safety of Life at Sea, 1974

Part A of chapter VIl of the International Convention for the Safety of Life at Sea, 1974 (SOLAS), as amended,
deals with the carriage of dangerous goods in packaged form, and is reproduced in full:
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Chapter VII

Carriage of dangerous goods

Part A

Carriage of dangerous goods in packaged form

Regulation 1
Definitions

For the purpose of this chapter, unless expressly provided otherwise:

1 IMDC Code means the International Maritime Dangerous Goods (IMDG) Code adopted by the Maritime
Safety Committee of the Organization by resolution MSC.122(75), as may be amended by the Organization,
provided that such amendments are adopted, brought into force and take effect in accordance with the provisions
of article VIII of the present Convention concerning the amendment procedures applicable to the annex other
than chapter I.

2 Dangerous goods mean the substances, materials and articles covered by the IMDG Code.

3 Packaged form means the form of containment specified in the IMDG Code.

Regulation 2
Application

1 Unless expressly provided otherwise, this part applies to the carriage of dangerous goods in packaged form
in all ships to which the present regulations apply and in cargo ships of less than 500 gross tonnage.

2 The provisions of this part do not apply to ships’ stores and equipment.

3 The carriage of dangerous goods in packaged form is prohibited except in accordance with the provisions
of this chapter.

4  To supplement the provisions of this part, each Contracting Government shall issue, or cause to be issued,
detailed instructions on emergency response and medical first aid relevant to incidents involving dangerous
goods in packaged form, taking into account the guidelines developed by the Organization.

Regulation 3
Requirements for the carriage of dangerous goods

The carriage of dangerous goods in packaged form shall be in compliance with the relevant provisions of the
IMDG Code.

Regulation 4
Documents

1  Transport information relating to the carriage of dangerous goods in packaged form and the container/
vehicle packing certificate shall be in accordance with the relevant provisions of the IMDG Code and shall be
made available to the person or organization designated by the port State authority.

2 Each ship carrying dangerous goods in packaged form shall have a special list, manifest or stowage plan
setting forth, in accordance with the relevant provisions of the IMDG Code, the dangerous goods on board and
the location thereof. A copy of one of these documents shall be made available before departure to the person
or organization designated by the port State authority.

* Refer to:

.1 part D which contains special requirements for the carriage of INF cargo; and
.2 regulation 11-2/19, which contains special requirements for ships carrying dangerous goods.

T Refer to:

.1 the Revised Emergency Response Procedures for Ships Carrying Dangerous Goods (EmS Guide) (MSC.1/Circ.1588/Rev.1); and
.2 the Medical First Aid Guide for Use in Accidents Involving Dangerous Goods (MFAG).
These Guides are reproduced in the Supplement to the IMDG Code published by the Organization.
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Regulation 5
Cargo Securing Manual

Cargo, cargo units” and cargo transport units shall be loaded, stowed and secured throughout the voyage in
accordance with the Cargo Securing Manual approved by the Administration. The Cargo Securing Manual shall
be drawn up to a standard at least equivalent to the guidelines developed by the Organization.

Regulation 6
Reporting of incidents involving dangerous goods

1 When an incident takes place involving the loss or likely loss overboard of dangerous goods in packaged
form into the sea, the master, or other person having charge of the ship, shall report the particulars of such an
incident without delay and to the fullest extent possible to the nearest coastal State. The report shall be drawn up
based on general principles and guidelines developed by the Organization.*

2 In the event of the ship referred to in paragraph 1 being abandoned, or in the event of a report from such a
ship being incomplete or unobtainable, the company, as defined in regulation 1X/1.2, shall, to the fullest extent
possible, assume the obligations placed upon the master by this regulation.

11.2.2 International Convention for the Prevention of Pollution from Ships (MARPOL)

11.2.21 Annex lll of the International Convention for the Prevention of Pollution from Ships, 1973, as modified by the
Protocol of 1978 relating thereto (MARPOL), deals with the prevention of pollution by harmful substances
carried by sea in packaged form and is reproduced in full, as revised by the Marine Environment Protection
Committee.

Annex Il
Regulations for the prevention of pollution by harmful substances
carried by sea in packaged form

Chapter 1 — General
Regulation 1

Definitions

Definitions

1  For the purposes of this Annex:

Harmful substances are those substances which are identified as marine pollutants in the International Maritime
Dangerous Goods Code (IMDG Code)® or which meet the criteria in the appendix of this Annex.

2 Packaged form is defined as the forms of containment specified for harmful substances in the IMDG Code.

3 Audit means a systematic, independent and documented process for obtaining audit evidence and evaluating
it objectively to determine the extent to which audit criteria are fulfilled.

4  Audit Scheme means the IMO Member State Audit Scheme established by the Organization and taking into
account the guidelines developed by the Organization.§

5 Code for Implementation means the IMO Instruments Implementation Code (Il Code) adopted by the
Organization by resolution A.1070(28).

6  Audit Standard means the Code for Implementation.

* As defined in the Code of Safe Practice for Cargo Stowage and Securing (resolution A.714(17), as amended).
T Refer to Revised guidelines for the preparation of the Cargo Securing Manual (MSC/Circ.1353/Rev.2).

¥ Refer to the General principles for ship reporting systems and ship reporting requirements, including Guidelines for reporting incidents
involving dangerous goods, harmful substances and/or marine pollutants (resolution A.851(20), as amended).

§ Refer to the IMDG Code (resolution MSC.122(75), as amended).
1 Refer to the Framework and Procedures for the IMO Member State Audit Scheme (resolution A.1067(28)).
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Regulation 2
Application

1 The carriage of harmful substances is prohibited, except in accordance with the provisions of this Annex.

2 To supplement the provisions of this Annex, the Government of each Party to the Convention shall issue,
or cause to be issued, detailed requirements on packing, marking, labelling, documentation, stowage, quantity
limitations and exceptions for preventing or minimizing pollution of the marine environment by harmful
substances.

3 For the purposes of this Annex, empty packagings which have been used previously for the carriage of
harmful substances shall themselves be treated as harmful substances unless adequate precautions have been
taken to ensure that they contain no residue that is harmful to the marine environment.

4  The requirements of this Annex do not apply to ship’s stores and equipment.

Regulation 3
Packing

Packages shall be adequate to minimize the hazard to the marine environment, having regard to their specific
contents.

Regulation 4
Marking and labelling

1 Packages containing a harmful substance shall be durably marked or labelled to indicate that the substance
is a harmful substance in accordance with the relevant provisions of the IMDG Code.

2 The method of affixing marks or labels on packages containing a harmful substance shall be in accordance
with the relevant provisions of the IMDG Code.

Regulation 5
Documentation
1 Transport information relating to the carriage of harmful substances shall be in accordance with the relevant

provisions of the IMDG Code and shall be made available to the person or organization designated by the port
State authority.

2 Each ship carrying harmful substances shall have a special list, manifest or stowage plan setting forth, in
accordance with the relevant provisions of the IMDG Code, the harmful substances on board and the location
thereof. A copy of one of these documents shall be made available before departure to the person or organization
designated by the port State authority.

Regulation 6
Stowage

Harmful substances shall be properly stowed and secured so as to minimize the hazards to the marine environment
without impairing the safety of the ship and persons on board.

Regulation 7

Quantity limitations

Certain harmful substances may, for sound scientific and technical reasons, need to be prohibited for carriage
or be limited as to the quantity which may be carried aboard any one ship. In limiting the quantity, due

consideration shall be given to size, construction and equipment of the ship, as well as the packaging and the
inherent nature of the substances.

Regulation 8
Exceptions

1 Jettisoning of harmful substances carried in packaged form shall be prohibited, except where necessary for
the purpose of securing the safety of the ship or saving life at sea.

2 Subject to the provisions of the present Convention, appropriate measures based on the physical, chemical
and biological properties of harmful substances shall be taken to regulate the washing of leakages overboard,
provided that compliance with such measures would not impair the safety of the ship and persons on board.

* Reference to “documents” in this regulation does not preclude the use of electronic data processing (EDP) and electronic data interchange
(EDI) transmission techniques as an aid to paper documentation.
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Regulation 9 .
Port State control on operational requirements

1 A ship when in a port or an offshore terminal of another Party is subject to inspection by officers duly
authorized by such Party concerning operational requirements under this Annex.

2 Where there are clear grounds for believing that the master or crew are not familiar with essential shipboard
procedures relating to the prevention of pollution by harmful substances, the Party shall take such steps, including
carrying out detailed inspection and, if required, will ensure that the ship shall not sail until the situation has been
brought to order in accordance with the requirements of this Annex.

3 Procedures relating to the port State control prescribed in article 5 of the present Convention shall apply to
this regulation.

4  Nothing in this regulation shall be construed to limit the rights and obligations of a Party carrying out control
over operational requirements specifically provided for in the present Convention.

Chapter 2 — Verification of compliance with the provisions of this Annex

Regulation 10
Application

Parties shall use the provisions of the Code for Implementation in the execution of their obligations and respon-
sibilities contained in this Annex.

Regulation 11
Verification of compliance

1  Every Party shall be subject to periodic audits by the Organization in accordance with the audit standard to
verify compliance with and implementation of this annex.

2 The Secretary-General of the Organization shall have responsibility for administering the Audit Scheme,
based on the guidelines developed by the Organization.

3 Every Party shall have responsibility for facilitating the conduct of the audit and implementation of a
programme of actions to address the findings, based on the guidelines developed by the Organization.’
4 Audit of all Parties shall be:

R based on an overall schedule developed by the Secretary-General of the Organization, taking into
account the guidelines developed by the Organization; and

.2 conducted at periodic intervals, taking into account the guidelines developed by the Organization.

* Refer to the Procedures for port State control, 2019 (resolution A.1138(31)).
 Refer to the Framework and Procedures for the IMO Member State Audit Scheme (resolution A.1067(28)).
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Appendix to Annex I

Criteria for the identification of harmful substances in packaged form

For the purpose of this Annex, substances, other than radioactive materials,” identified by any one of the following
criteria are harmful substances:

(@ Acute (short-term) aquatic hazard

Category: Acute 1
96 hr LCs, (for fish) < 1 mg/L and/or
48 hr ECs, (for crustacea) < 1 mg/L and/or
72 or 96 hr ErCs (for algae or other aquatic plants) <1mg/L

(b) Long-term aquatic hazard

() Non-rapidly degradable substances for which there are adequate chronic toxicity data available

Category: Chronic 1

Chronic NOEC or EC, (for fish) < 0.1 mg/L and/or
Chronic NOEC or EC, (for crustacea) < 0.1 mg/L and/or
Chronic NOEC or EC, (for algae or other aquatic plants) < 0.1 mg/L

Category: Chronic 2

Chronic NOEC or EC, (for fish) < 1 mg/L and/or
Chronic NOEC or EC, (for crustacea) < 1 mg/L and/or
Chronic NOEC or EC, (for algae or other aquatic plants) <1 mg/L

(i) Rapidly degradable substances for which there are adequate chronic toxicity data available

Category: Chronic 1

Chronic NOEC or EC, (for fish) < 0.01 mg/L and/or
Chronic NOEC or EC, (for crustacea) < 0.01 mg/L and/or
Chronic NOEC or EC, (for algae or other aquatic plants) < 0.01T mg/L

Category: Chronic 2

Chronic NOEC or EC, (for fish) < 0.1 mg/L and/or
Chronic NOEC or EC, (for crustacea) < 0.1 mg/L and/or
Chronic NOEC or EC, (for algae or other aquatic plants) < 0.1 mg/L

* Refer to class 7, as defined in chapter 2.7 of the IMDG Code.

" The criteria are based on those developed by the United Nations Globally Harmonized System of Classification and Labelling of
Chemicals (GHS), as amended. For definitions of acronyms or terms used in this appendix, refer to the relevant paragraphs of the IMDG Code.
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(i) Substances for which adequate chronic toxicity data are not available

Category: Chronic 1

96 hr LCs (for fish) < 1 mg/L and/or
48 hr ECs, (for crustacea) < 1 mg/L and/or
72 or 96 hr ErCs (for algae or other aquatic plants) < 1 mg/L

and the substance is not rapidly degradable and/or the experimentally determined BCF is > 500
(or, if absent, the log K, > 4).

Category: Chronic 2

96 hr LCy, (for fish) > 1 mg/L but < 10 mg/L and/or
48 hr ECs (for crustacea) > 1 mg/L but < 10 mg/L and/or
72 or 96 hr ErCy, (for algae or other aquatic plants) > 1 mg/L but < 10 mg/L

and the substance is not rapidly degradable and/or the experimentally determined BCF is > 500
(or, if absent, the log K, > 4).

Additional guidance on the classification process for substances and mixtures is included in the IMDG Code.

11.2.3 International Convention for Safe Containers, 1972 (CSC Convention), as amended

1.1.2.31 Regulations 1 and 2 of annex | to the International Convention for Safe Containers, 1972 (CSC Convention),
as amended, deal with safety approval plates and maintenance and examination of containers, and are
reproduced in full.

Annex |
Regulations for the testing, inspection, approval
and maintenance of containers

Chapter |

Regulations common to all systems of approval

Regulation 1
Safety Approval Plate
1 (@ A Safety Approval Plate conforming to the specifications set out in the appendix to this annex shall

be permanently affixed to every approved container at a readily visible place, adjacent to any other
approval plate issued for official purposes, where it would not be easily damaged.

(b)  On each container, all maximum operating gross mass markings shall be consistent with the maximum
operating gross mass information on the Safety Approval Plate.

(©  The owner of the container shall remove the Safety Approval Plate on the container if:

(i)  the container has been modified in a manner which would void the original approval and the
information found on the Safety Approval Plate, or

(i)  the container is removed from service and is not being maintained in accordance with the
Convention, or

(iii) the approval has been withdrawn by the Administration.

2 (@ The plate shall contain the following information in at least the English or French language:
CSC SAFETY APPROVAL
Country of approval and approval reference
Date (month and year) of manufacture

Manufacturer’s identification number of the container or, in the case of existing containers for which
that number is unknown, the number allotted by the Administration

Maximum operating gross mass (kg and Ib)
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Allowable stacking load for 1.8g (kg and Ib)
Transverse racking test force (newtons).

(b) A blank space should be reserved on the plate for insertion of end-wall and/or side-wall strength
values (factors) in accordance with paragraph 3 of this regulation and annex Il, tests 6 and 7. A blank
space should also be reserved on the plate for the first and subsequent maintenance examination
dates (month and year) when used.

3 Where the Administration considers that a new container satisfies the requirements of the present Convention
in respect of safety and if, for such container, the end-wall and/or side-wall strength values (factors) are designed
to be greater or less than those stipulated in annex I, such values shall be indicated on the Safety Approval Plate.
Where the stacking or racking values are less than 192,000 kg or 150 kN, respectively, the container shall be
considered as having limited stacking or racking capacity and shall be conspicuously marked, as required under
the relevant standards,” at or before their next scheduled examination or before any other date approved by the
Administration, provided this is not later than 1 July 2015.

4  The presence of the Safety Approval Plate does not remove the necessity of displaying such labels or other
information as may be required by other regulations which may be in force.

5 A container, the construction of which was completed prior to 1 July 2014, may retain the Safety Approval
Plate as permitted by the Convention prior to that date as long as no structural modifications occur to that
container.

Regulation 2
Maintenance and examination

1 The owner of the container shall be responsible for maintaining it in safe condition.

2 (@ The owner of an approved container shall examine the container or have it examined in accordance
with the procedure either prescribed or approved by the Contracting Party concerned, at intervals
appropriate to operating conditions.

(b)  The date (month and year) before which a new container shall undergo its first examination shall be
marked on the Safety Approval Plate.

(©  The date (month and year) before which the container shall be re-examined shall be clearly marked on
the container on or as close as practicable to the Safety Approval Plate and in a manner acceptable to
that Contracting Party which prescribed or approved the particular examination procedure involved.

(d) The interval from the date of manufacture to the date of the first examination shall not exceed five
years. Subsequent examination of new containers and re-examination of existing containers shall be
at intervals of not more than 30 months. All examinations shall determine whether the container has
any defects which could place any person in danger.

3 (@ As an alternative to paragraph 2, the Contracting Party concerned may approve a continuous
examination programme if satisfied, on evidence submitted by the owner, that such a programme
provides a standard of safety not inferior to the one set out in paragraph 2 above.

(b)  To indicate that the container is operated under an approved continuous examination programme,
a mark showing the letters ACEP and the identification of the Contracting Party which has granted
approval of the programme shall be displayed on the container on or as close as practicable to the
Safety Approval Plate.

(©  All examinations performed under such a programme shall determine whether a container has any
defects which could place any person in danger. They shall be performed in connection with a major
repair, refurbishment, or on-hire/off-hire interchange and in no case less than once every 30 months.

4 As a minimum, approved programmes should be reviewed once every 10 years to ensure their continued
viability. In order to ensure uniformity by all involved in the inspection of containers and their ongoing operational
safety, the Contracting Party concerned shall ensure the following elements are covered in each prescribed
periodic or approved continuous examination programme:

@  methods, scope and criteria to be used during examinations;
(b) frequency of examinations;
(0 qualifications of personnel to carry out examinations;
(d)  system of keeping records and documents that will capture:
(i)  the owner’s unique serial number of the container;
(i)  the date on which the examination was carried out;
(i)  identification of the competent person who carried out the examination;
(iv) the name and location of the organization where the examination was carried out;

" Refer to current standard 1SO 6346, Freight containers — Coding, identification and marking.
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(v)  the results of the examination; and
(vi) in the case of a periodic examination scheme (PES), the next examination date (NED);

() a system for recording and updating the identification numbers of all containers covered by the
appropriate examination scheme;

(f)  methods and systems for maintenance criteria that addresses the design characteristics of the specific
containers;

(g) provisions for maintaining leased containers if different than those used for owned containers; and
(h)  conditions and procedures for adding containers into an already approved programme.

5  The Contracting Party shall carry out periodic audits of approved programmes to ensure compliance with
the provisions approved by the Contracting Party. The Contracting Party shall withdraw any approval when the
conditions of approval are no longer complied with.

6  For the purpose of this regulation, the Contracting Party concerned is the Contracting Party of the territory
in which the owner is domiciled or has his head office. However, in the event that the owner is domiciled or
has his head office in a country the government of which has not yet made arrangements for prescribing or
approving an examination scheme and until such time as the arrangements have been made, the owner may use
the procedure prescribed or approved by the Administration of a Contracting Party which is prepared to act as
the Contracting Party concerned. The owner shall comply with the conditions for the use of such procedures set
by the Administration in question.

7 Administrations shall make information on approved continuous examination programmes publicly available.

1.1.3 Dangerous goods forbidden from transport

1.1.31 Unless provided otherwise by this Code, the following are forbidden from transport:

Any substance or article which, as presented for transport, is liable to explode, dangerously react,
produce a flame or dangerous evolution of heat or dangerous emission of toxic, corrosive or flammable
gases or vapours under normal conditions of transport.

In chapter 3.3, special provisions 349, 350, 351, 352, 353 and 900 list certain substances, which are forbidden
for transport.
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1.21

Definitions

The following is a list of definitions of general applicability that are used throughout this Code. Additional
definitions of a highly specific nature are presented in the relevant chapters.

For the purposes of this Code:

Aerosols oraerosol dispensers means an article consisting of non-refillable receptacles meeting the provisions
of 6.2.4, made of metal, glass or plastics and containing a gas compressed, liquefied or dissolved under
pressure, with or without a liquid, paste or powder, and fitted with a release device allowing the contents to
be ejected as solid or liquid particles in suspension in a gas, as a foam, paste or powder or in a liquid state
or in a gaseous state.

Alternative arrangement means an approval granted by the competent authority for a portable tank or MEGC
that has been designed, constructed or tested to technical requirements or testing methods other than those
specified in this Code (see, for instance, 6.7.5.11.1).

Animal material means animal carcasses, animal body parts, foodstuffs or feedstuffs derived from animals.
Approval

Multilateral approval, for the transport of radioactive material, means approval by the relevant competent
authority of the country of origin of the design or shipment, as applicable, and also, where the consignment
is to be transported through or into any other country, approval by the competent authority of that country.

Unilateral approval, for the transport of radioactive material, means an approval of a design which is required
to be given by the competent authority of the country of origin of the design only.

Bags means flexible packagings made of paper, plastic film, textiles, woven material, or other suitable
materials.

Barge-carrying ship means a ship specially designed and equipped to transport shipborne barges.

Barge feeder vessel means a vessel specially designed and equipped to transport shipborne barges to or
from a barge-carrying ship.

Boxes means packagings with complete rectangular or polygonal faces, made of metal, wood, plywood,
reconstituted wood, fibreboard, plastics, or other suitable material. Small holes for purposes such as ease of
the handling or opening of the box or to meet classification provisions are permitted as long as they do not
compromise the integrity of the packaging during transport.

Bulk containers are containment systems (including any liner or coating) intended for the transport of
solid substances which are in direct contact with the containment system. Packagings, intermediate bulk
containers (IBCs), large packagings and portable tanks are not included.

Bulk containers:

— are of a permanent character and accordingly strong enough to be suitable for repeated use;

— are specially designed to facilitate the transport of goods by one or more means of transport without
intermediate reloading;

- are fitted with devices permitting ready handling; and
— have a capacity of not less than 1 cubic metre.

Examples of bulk containers are freight containers, offshore bulk containers, skips, bulk bins, swap bodies,
trough-shaped containers, roller containers, load compartments of vehicles or flexible bulk containers.

Bundles of cylinders are assemblies of cylinders that are fastened together and which are interconnected by
a manifold and transported as a unit. The total water capacity shall not exceed 3,000 L except that bundles
intended for the transport of gases of class 2.3 shall be limited to 1,000 L water capacity.
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Cargo transport unit means a road transport tank or freight vehicle, a railway transport tank or freight wagon,
a multimodal freight container or portable tank, or an MEGC.

Carrier means any person, organization or Government undertaking the transport of dangerous goods by any
means of transport. The term includes both carriers for hire or reward (known as common or contract carriers
in some countries) and carriers on own account (known as private carriers in some countries).

Cellular ship means a ship in which containers are loaded under deck into specially designed slots giving
a permanent stowage of the container during sea transport. Containers loaded on deck in such a ship are
specially stacked and secured on fittings.

Closed cargo transport unit, with the exception of class 1, means a cargo transport unit which totally encloses
the contents by permanent structures with complete and rigid surfaces. Cargo transport units with fabric
sides or tops are not considered closed cargo transport units; for definition of closed cargo transport unit for
class 1, see 7.1.2.

Closed ro-ro cargo space means a ro-ro cargo space which is neither an open ro-ro cargo space nor a
weather deck.

Closure means a device which closes an opening in a receptacle.

Combination packagings means a combination of packagings for transport purposes, consisting of one or
more inner packagings secured in an outer packaging in accordance with 4.1.1.5.

Competent authority means any body or authority designated or otherwise recognized as such for any
purpose in connection with this Code.

Compliance assurance means a systematic programme of measures applied by a competent authority which
is aimed at ensuring that the provisions of this Code are met in practice.

Composite packagings means packagings consisting of an outer packaging and an inner receptacle so
constructed that the inner receptacle and the outer packaging form an integral packaging. Once assembled,
it remains thereafter an integrated single unit; it is filled, stored, transported and emptied as such.

Confinement system, for the transport of radioactive material, means the assembly of fissile material and
packaging components specified by the designer and agreed to by the competent authority as intended to
preserve criticality safety.

Consignee means any person, organization or Government which is entitled to take delivery of a consignment.

Consignment means any package or packages, or load of dangerous goods, presented by a consignor for
transport.

Consignor means any person, organization or Government which prepares a consignment for transport.

Containment system, for the transport of radioactive material, means the assembly of components of the
packaging specified by the designer as intended to retain the radioactive material during transport.

Control temperature means the maximum temperature at which certain substances (such as organic
peroxides and self-reactive and related substances) can be safely transported during a prolonged period of
time.

Conveyance means:

.1 for transport by road or rail: any vehicle,

.2 for transport by water: any ship, or any cargo space or defined deck area of a ship,
.3 for transport by air: any aircraft.

Crates are outer packagings with incomplete surfaces.

Criticality safety index (CSl) assigned to a package, overpack or freight container containing fissile material, for
the transport of radioactive material, means a number which is used to provide control over the accumulation
of packages, overpacks or freight containers containing fissile material.

Critical temperature is the temperature above which the substance cannot exist in the liquid state.

Cryogenic receptacles are transportable thermally insulated receptacles for refrigerated liquefied gases, of a
water capacity of not more than 1,000 L.

CTU Code means the IMO/ILO/UNECE Code of Practice for Packing of Cargo Transport Units
(MSC.1/Circ.1497)."

* Further practical guidance and background information related to the CTU Code are available as informative material (MSC.1/Circ.1498).
The CTU Code and the Informative Material may be found at www.unece.org/trans/wp24/guidelinespackingctus/intro.html.
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Cylinders are transportable pressure receptacles of a water capacity not exceeding 150 L.

Defined deck area means the area, of the weather deck of a ship, or of a vehicle deck of a roll-on/roll-off ship,
which is allocated for the stowage of dangerous goods.

Design, for the transport of radioactive material, means the description of fissile material excepted under
2.7.2.3.5.6, special form radioactive material, low dispersible radioactive material, package or packaging which
enables such an item to be fully identified. The description may include specifications, engineering drawings,
reports demonstrating compliance with regulatory requirements, and other relevant documentation.

Design life, for composite cylinders and tubes, means the maximum life (in number of years) to which the
cylinder or tube is designed and approved in accordance with the applicable standard.

B Dose rate means the ambient dose equivalent or the directional dose equivalent, as appropriate, per unit
time, measured at the point of interest.

Drums means flat-ended or convex-ended cylindrical packagings made of metal, fibreboard, plastics,
plywood or other suitable materials. This definition also includes packagings of other shapes, such as round
taper-necked packagings, or pail-shaped packagings. Wooden barrels and jerricans are not covered by this
definition.

Elevated temperature substance means a substance which is transported or offered for transport:
- inthe liquid state at a temperature at or above 100°C

— in the liquid state with a flashpoint above 60°C that is intentionally heated to a temperature above its
flashpoint; or

— in the solid state at a temperature at or above 240°C.
Emergency temperature means the temperature at which emergency procedures shall be implemented.

Exclusive use, for the transport of radioactive material, means the sole use, by a single consignor, of a
conveyance or of a large freight container, in respect of which all initial, intermediate and final loading and
unloading and shipment are carried out in accordance with the directions of the consignor or consignee,
where so required by the provisions of this Code.

Filling ratio means the ratio of the mass of gas to the mass of water at 15°C that would fill completely a
pressure receptacle fitted ready for use.

Flashpoint means the lowest temperature of a liquid at which its vapour forms an ignitable mixture with air.

Foodstuff includes foodstuffs, feeds or other edible substances intended for consumption by humans or
animals.

Freight container means an article of transport equipment that is of a permanent character and accordingly
strong enough to be suitable for repeated use; specially designed to facilitate the transport of goods, by
one or more modes of transport, without intermediate reloading; designed to be secured and/or readily
handled, having fittings for these purposes, and approved in accordance with the International Convention
for Safe Containers, 1972 (CSC Convention), as amended. In addition: Small freight container means a freight
container that has an internal volume of not more than 3 m®. Large freight container means a freight container
that has an internal volume of more than 3 m3.

For freight containers for the transport of radioactive material, a freight container may be used as a packaging.
A small freight container is that which has either any overall outer dimension less than 1.5 m, or an internal
volume of not more than 3 m®. Any other freight container is considered to be a large freight container.

Fuel cell means an electrochemical device that converts the chemical energy of a fuel to electrical energy,
heat and reaction products.

Fuel cell engine means a device used to power equipment and which consists of a fuel cell and its fuel supply,
whether integrated with or separate from the fuel cell, and includes all appurtenances necessary to fulfil its
function.

A GHS means the eighth revised edition of the Globally Harmonized System of Classification and Labelling of
Chemicals, published by the United Nations as document ST/SG/AC.10/30/Rev.8.

IMO type 4 tank means a road tank vehicle for the transport of dangerous goods of classes 3 to 9 and
includes a semi-trailer with a permanently attached tank or a tank attached to a chassis, with at least four
twist locks that take account of ISO standards (e.g. ISO 1161:1984).

IMO type 6 tank means a road tank vehicle for the transport of non-refrigerated liquefied gases of class 2 and
includes a semi-trailer with a permanently attached tank or a tank attached to a chassis which is fitted with
items of service equipment and structural equipment necessary for the transport of gases.
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IMO type 8 tank means a road tank vehicle for the transport of refrigerated liquefied gases of class 2 and
includes a semi-trailer with a permanently attached thermally insulated tank fitted with items of service
equipment and structural equipment necessary for the transport of refrigerated liquefied gases.

IMO type 9 tank means a road gas elements vehicle for the transport of compressed gases of class 2 with
elements linked to each other by a manifold, permanently attached to a chassis, which is fitted with items of
service equipment and structural equipment necessary for the transport of gases. Elements are cylinders,
tubes and bundles of cylinders, intended for the transport of gases as defined in 2.2.1.1.

Inner packagings means packagings for which an outer packaging is required for transport.

Inner receptacles means receptacles which require an outer packaging in order to perform their containment
function.

Inspection body means an independent inspection and testing body approved by the competent authority.
Intermediate bulk containers (IBCs) means rigid or flexible portable packagings, other than specified in
chapter 6.1, that:
.1 have a capacity of:

1 not more than 3.0 m® (3,000 L) for solids and liquids of packing groups Il and IIl;

.2 not more than 1.5 m® for solids of packing group | when packed in flexible, rigid plastics, composite,
fibreboard or wooden IBCs;

.3 not more than 3.0 m® for solids of packing group | when packed in metal IBCs;
4 not more than 3.0 m? for radioactive material of class 7;
are designed for mechanical handling; and

are resistant to the stresses produced in handling and transport, as determined by tests.

Remanufactured IBCs are metal, rigid plastics or composite IBCs that:
.1 are produced as a UN type from a non-UN type; or
.2 are converted from one UN design type to another UN design type.

Remanufactured IBCs are subject to the same provisions of this Code that apply to new IBCs of the same
type (see also design type definition in 6.5.6.1.1).

Repaired IBCs are metal, rigid plastics or composite IBCs that, as a result of impact or for any other
cause (e.g. corrosion, embrittlement or other evidence of reduced strength as compared to the design
type) are restored so as to conform to the design type and to be able to withstand the design type tests.
For the purposes of this Code, the replacement of the rigid inner receptacle of a composite IBC with
a receptacle conforming to the original design type from the same manufacturer is considered repair.
However, routine maintenance of rigid IBCs (see definition below) is not considered repair. The bodies of
rigid plastics IBCs and the inner receptacles of composite IBCs are not repairable. Flexible IBCs are not
repairable, unless approved by the competent authority.

Routine maintenance of flexible IBCs is the routine performance on plastics or textile flexible IBCs of

operations, such as:

.1 cleaning; or

.2 replacement of non-integral components, such as non-integral liners and closure ties, with
components conforming to the original manufacturer’s specification;

provided that these operations do not adversely affect the containment function of the flexible IBC or
alter the design type.

Note: For rigid IBCs, see “Routine maintenance of rigid IBCs”.

Routine maintenance of rigid IBCs is the routine performance on metal, rigid plastics or composite IBCs
of operations such as:

.1 cleaning;

.2 removal and reinstallation or replacement of body closures (including associated gaskets), or of
service equipment, conforming to the original manufacturer’s specifications, provided that the
leaktightness of the IBC is verified; or

.3 restoration of structural equipment not directly performing a dangerous goods containment or
discharge pressure retention function so as to conform to the design type (e.g. the straightening of
legs or lifting attachments) provided that the containment function of the IBC is not affected.

Note: For flexible IBCs, see “Routine maintenance of flexible IBCs”.
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Intermediate packagings means packagings placed between inner packagings, or articles, and an outer
packaging.

Jerricans means metal or plastics packagings of rectangular or polygonal cross-section.

Large packagings means packagings consisting of an outer packaging which contains articles or inner
packagings and which:

.1 are designed for mechanical handling; and
.2 exceed 400 kg net mass or 450 L capacity but have a volume of not more than 3 m®.

Large salvage packaging means a special packaging which:
.1 is designed for mechanical handling; and
.2 exceeds 400 kg net mass or 450 L capacity but has a volume of not more than 3 m3;

into which damaged, defective, leaking or non-conforming dangerous goods packages, or dangerous goods
that have spilled or leaked are placed for purposes of transport for recovery or disposal.

Liner means a separate tube or bag inserted into a packaging (including IBCs and large packagings) but not
forming an integral part of it, including the closures of its openings.

Liquids are dangerous goods which at 50°C have a vapour pressure of not more than 300 kPa (3 bar), which
are not completely gaseous at 20°C and at a pressure of 101.3 kPa, and which have a melting point or initial
melting point of 20°C or less at a pressure of 101.3 kPa. A viscous substance for which a specific melting
point cannot be determined shall be subjected to the ASTM D 4359-90 test; or to the test for determining
fluidity (penetrometer test) prescribed in section 2.3.4 of Annex A of the European Agreement concerning the
International Carriage of Dangerous Goods by Road (ADR)."

Long international voyage means an international voyage that is not a short international voyage.

Management system, for the transport of radioactive material, means a set of interrelated or interacting
elements (system) for establishing policies and objectives and enabling the objectives to be achieved in an
efficient and effective manner.

A Manual of Tests and Criteria means the sixth revised edition of the United Nations publication entitled Manual
of Tests and Criteria (ST/SG/AC.10/11/Rev.7).

Maximum capacity as used in 6.1.4 means the maximum inner volume of receptacles or packagings expressed
in litres.

Maximum net mass as used in 6.1.4 means the maximum net mass of contents in a single packaging or
maximum combined mass of inner packagings and the contents thereof and is expressed in kilograms.

Maximum normal operating pressure, for the transport of radioactive material, means the maximum pressure
above atmospheric pressure at mean sea-level that would develop in the containment system in a period of
one year under the conditions of temperature and solar radiation corresponding to environmental conditions
in the absence of venting, external cooling by an ancillary system, or operational controls during transport.

Metal hydride storage system means a single complete hydrogen storage system, including a receptacle,
metal hydride, pressure relief device, shut-off valve, service equipment and internal components used for the
transport of hydrogen only.

Multiple-element gas containers (MEGCs) are multimodal assemblies of cylinders, tubes or bundles of
cylinders which are interconnected by a manifold and which are assembled within a framework. The MEGC
includes service equipment and structural equipment necessary for the transport of gases.

Net explosive mass (NEM) means the total mass of the explosive substances, without the packagings,
casings, etc. (Net explosive quantity (NEQ), net explosive contents (NEC), or net explosive weight (NEW) are
often used to convey the same meaning.)

Neutron radiation detector is a device that detects neutron radiation. In such a device, a gas may be contained
in a hermetically-sealed electron tube transducer that converts neutron radiation into a measureable electric
signal.

Offshore bulk container means a bulk container specially designed for repeated use for the transport of
dangerous goods to, from and between offshore facilities. An offshore bulk container is designed and
constructed in accordance with Guidelines for the approval of offshore containers handled in open seas
(MSC/Circ.860).

Open cargo transport unit means a unit which is not a closed cargo transport unit.

* United Nations Publication: ECE/TRANS/275 (Sales No. E.20.VIIL.1).
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Open cryogenic receptacle means a transportable thermally insulated receptacle for refrigerated liquefied
gases maintained at atmospheric pressure by continuous venting of the refrigerated liquefied gas.

Open ro-ro cargo space means a ro-ro cargo space either open at both ends, or open at one end and
provided with adequate natural ventilation effective over its entire length through permanent openings in the
side plating or deckhead to the satisfaction of the Administration.

Outer packaging means the outer protection of a composite or combination packaging together with
any absorbent materials, cushioning and any other components necessary to contain and protect inner
receptacles or inner packagings.

Overpack means an enclosure used by a single consignor to contain one or more packages and to form one
unit for the convenience of handling and stowage during transport. Examples of overpacks are a number of
packages either:

.1 placed or stacked on to a load board, such as a pallet, and secured by strapping, shrink-wrapping,
stretch-wrapping, or other suitable means; or
.2 placed in a protective outer packaging such as a box or crate.

Overstowed means that a package or container is directly stowed on top of another.

Package means the complete product of the packing operation, consisting of the packaging and its contents
prepared for transport.

Packaging means one or more receptacles and any other components or materials necessary for the
receptacles to perform their containment and other safety functions.

Pressure drums are welded transportable pressure receptacles of a water capacity exceeding 150 L and of
not more than 1,000 L (e.g. cylindrical receptacles equipped with rolling hoops, spheres on skids).

Pressure receptacles is a collective term that includes cylinders, tubes, pressure drums, closed cryogenic
receptacles, metal hydride storage systems, bundles of cylinders and salvage pressure receptacles.

Quality assurance means a systematic programme of controls and inspections applied by any organization
or body which is aimed at providing adequate confidence that the standard of safety prescribed in this Code
is achieved in practice.

Radiation detection system is an apparatus that contains radiation detectors as components.

Radioactive contents, for the transport of radioactive material, mean the radioactive material together with
any contaminated or activated solids, liquids, and gases within the packaging.

Receptacles means containment vessels for receiving and holding substances or articles, including any
means of closing.

Reconditioned packagings include:
.1 metal drums that:

.1 are cleaned to original materials of construction, with all former contents, internal and external
corrosion, and external coatings and labels removed;

.2 are restored to original shape and contour, with chimes (if any) straightened and sealed, and all
non-integral gaskets replaced; and

.3 are inspected after cleaning, but before painting, with rejection of packagings with visible pitting,
significant reduction in material thickness, metal fatigue, damaged threads or closures, or other
significant defects;

.2 plastic drums and jerricans that:

.1 are cleaned to original materials of construction, with all former contents, external coatings and
labels removed;

.2 have all non-integral gaskets replaced; and

.3 areinspected after cleaning, with rejection of packagings with visible damage such as tears, creases
or cracks, or damaged threads or closures, or other significant defects.

Recycled plastics material means material recovered from used industrial packagings that has been cleaned
and prepared for processing into new packagings. The specific properties of the recycled material used for
production of new packagings shall be assured and documented regularly as part of a quality assurance
programme recognized by the competent authority. The quality assurance programme shall include a record
of proper pre-sorting and verification that each batch of recycled plastics material has the proper melt
flow rate, density, and tensile yield strength, consistent with that of the design type manufactured from
such recycled material. This necessarily includes knowledge about the packaging material from which the
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recycled plastics have been derived, as well as awareness of the prior contents of those packagings if those
prior contents might reduce the capability of new packagings produced using that material. In addition,
the packaging manufacturer’s quality assurance programme under 6.1.1.3 shall include performance of the
mechanical design type test in 6.1.5 on packagings manufactured from each batch of recycled plastics
material. In this testing, stacking performance may be verified by appropriate dynamic compression testing
rather than static load testing.

Note: ISO 16103:2005, Packaging — Transport packages for dangerous goods — Recycled plastics material,
provides additional guidance on procedures to be followed in approving the use of recycled plastics material.

Remanufactured IBCs (see Intermediate bulk containers (IBCs)).

Remanufactured large packaging means a metal or rigid plastics large packaging that:
.1 is produced as a UN type from a non-UN type; or
.2 is converted from one UN design type to another UN design type.

Remanufactured large packagings are subject to the same provisions of this Code that apply to new large
packagings of the same type (see also design type definition in 6.6.5.1.2).

Remanufactured packagings include:
.1 metal drums that:

.1 are produced as a UN type from a non-UN type;

.2 are converted from one UN type to another UN type; or

.3 undergo the replacement of integral structural components (such as non-removable heads); or
.2 plastic drums that:

.1 are converted from one UN type to another UN type (such as 1H1 to 1H2); or

.2 undergo the replacement of integral structural components.

Remanufactured drums are subject to the same provisions of this Code that apply to a new drum of the same
type.

Repaired IBCs (see Intermediate bulk containers (IBCs)).

Re-used large packaging means a large packaging to be refilled which has been examined and found free
of defects affecting the ability to withstand the performance tests: the term includes those which are refilled
with the same or similar compatible contents and are transported within distribution chains controlled by the
consignor of the product.

Re-used packagings means packagings to be refilled which have been examined and found free of defects
affecting the ability to withstand the performance tests; the term includes those which are refilled with
the same or similar compatible contents and are transported within distribution chains controlled by the
consignor of the product.

Road tank vehicle means a vehicle equipped with a tank with a capacity of more than 450 L, fitted with
pressure-relief devices.

Ro-ro cargo space means spaces not normally subdivided in any way and extending to either a substantial
length or the entire length of the ship in which goods (packaged or in bulk, in or on rail or road cars, vehicles
(including road or rail tankers), trailers, containers, pallets, demountable tanks or in or on similar stowage
units or other receptacles) can be loaded and unloaded normally in a horizontal direction.

Ro-ro ship (roll-on/roll-off ship) means a ship which has one or more decks, either closed or open, not
normally subdivided in any way and generally running the entire length of the ship, carrying goods which are
normally loaded and unloaded in a horizontal direction.

Routine maintenance of IBCs (see Intermediate bulk containers (IBCs)).

Salvage packagings are special packagings into which damaged, defective, leaking or non-conforming
dangerous goods packages, or dangerous goods that have spilled or leaked, are placed for purposes of
transport for recovery or disposal.

Salvage pressure receptacle means a pressure receptacle with a water capacity not exceeding 3,000 L into
which are placed damaged, defective, leaking or non-conforming pressure receptacle(s) for the purpose of
transport, e.g. for recovery or disposal.

A Self-accelerating decomposition temperature (SADT) means the lowest temperature at which self-accelerating
decomposition may occur in a substance in the packaging, IBC or portable tank as offered for transport. The
SADT shall be determined in accordance with the test procedures given in Part Il, Section 28 of the Manual
of Tests and Criteria.
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A\ Self-accelerating polymerization temperature (SAPT) means the lowest temperature at which self-accelerating
polymerization may occur with a substance in the packaging, IBC or portable tank as offered for transport.
The SAPT shall be determined in accordance with the test procedures established for the self-accelerating
decomposition temperature for self-reactive substances in accordance with part Il, Section 28 of the Manual
of Tests and Criteria.

Semi-trailer means any trailer designed to be coupled to a motor vehicle in such a way that part of it rests on
the motor vehicle and a substantial part of its mass and of the mass of its load is borne by the motor vehicle.

Service life, for composite cylinders and tubes, means the number of years the cylinder or tube is permitted
to be in service.

Settled pressure means the pressure of the contents of a pressure receptacle in thermal and diffusive
equilibrium.

Shipborne barge or barge means an independent, non-self-propelled vessel, specially designed and
equipped to be lifted in a loaded condition and stowed aboard a barge-carrying ship or barge feeder vessel.

Shipment means the specific movement of a consignment from origin to destination.
Shipper, for the purpose of this Code, has the same meaning as consignor.

Short international voyage means an international voyage in the course of which a ship is not more than
200 miles from a port or place in which the passengers and crew could be placed in safety. Neither the distance
between the last port of call in the country in which the voyage begins and the final port of destination nor
the return voyage shall exceed 600 miles. The final port of destination is the last port of call in the scheduled
voyage at which the ship commences its return voyage to the country in which the voyage began.

Sift-proof packagings are packagings impermeable to dry contents, including fine solid material produced
during transport.

Solid bulk cargo means any material, other than liquid or gas, consisting of a combination of particles,
granules or any larger pieces of material, generally uniform in composition, which is loaded directly into the
cargo spaces of a ship without any intermediate form of containment (this includes a material loaded in a
barge on a barge-carrying ship).

Solids are dangerous goods, other than gases, that do not meet the definition of liquids in this chapter.

Special category space means an enclosed space, above or below deck, intended for the transport of motor
vehicles with fuel in their tanks for their own propulsion, into and from which such vehicles can be driven and
to which passengers have access.

Tank means a portable tank (including a tank-container), a road tank-vehicle, a rail tank-wagon or a receptacle
to contain solids, liquids, or liquefied gases and has a capacity of not less than 450 L when used for the
transport of gases as defined in 2.2.1.1.

Test pressure means the required pressure applied during a pressure test for qualification or requalification
(for portable tanks, see 6.7.2.1).

Through or into means through or into the countries in which a consignment is transported but specifically
excludes countries “over” which a consignment is carried by air, provided that there are no scheduled stops
in those countries.

Transboundary movement of wastes means any shipment of wastes from an area under the national jurisdiction
of one country to or through an area under the national jurisdiction of another country, or to or through an
area not under the national jurisdiction of any country, provided at least two countries are concerned by the
movement.

A Transport index (Tl) assigned to a package, overpack or freight container, or to unpackaged LSA-I or SCO-I
or SCO-III, for the transport of radioactive material, means a number which is used to provide control over
radiation exposure.

Tube means a transportable pressure receptacle of seamless or composite construction having a water
capacity exceeding 150 L and of not more than 3,000 L.
Unit load means that a number of packages are either:

.1 placed or stacked on and secured by strapping, shrink-wrapping, or other suitable means to a load
board, such as a pallet;

.2 placed in a protective outer enclosure, such as a pallet box;
.3 permanently secured together in a sling.

Vehicle means a road vehicle (including an articulated vehicle, i.e. a tractor and semi-trailer combination) or
railroad car or railway wagon. Each trailer shall be considered as a separate vehicle.
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Wastes means substances, solutions, mixtures, or articles containing or contaminated with one or more
constituents which are subject to the provisions of this Code and for which no direct use is envisaged but
which are transported for dumping, incineration, or other methods of disposal.

Water-reactive means a substance which, in contact with water, emits flammable gas.

Weather deck means a deck which is completely exposed to the weather from above and from at least two
sides.

Wooden barrels means packagings made of natural wood, of round cross-section, having convex walls,
consisting of staves and heads and fitted with hoops.

Working pressure means the settled pressure of a compressed gas at a reference temperature of 15°C in a
full pressure receptacle.

1.21.1 Clarifying examples for certain defined terms

The following explanations and examples are meant to assist in clarifying the use of some of the packaging
terms defined in this chapter.

The definitions in this chapter are consistent with the use of the defined terms throughout the Code. However,
some of the defined terms are commonly used in other ways. This is particularly evident in respect of the term
“inner receptacle” which has often been used to describe the “inners” of a combination packaging.

The “inners” of “combination packagings” are always termed “inner packagings”, not “inner receptacles”.
A glass bottle is an example of such an “inner packaging”.

The “inners” of “composite packagings” are normally termed “inner receptacles”. For example, the “inner” of
a 6HA1 composite packaging (plastics material) is such an “inner receptacle” since it is normally not designed
to perform a containment function without its “outer packaging” and is not, therefore, an “inner packaging”.

1.2.2 Units of measurement
1.2.21 The following units of measurement” are applicable in this Code:
Measurement of: Sl unit? Accep_table_ Relationship between units
alternative unit

Length m (metre) - -
Area m? (square metre) | - -
Volume m® (cubic metre) e (litre) 1L =10"%m?®
Time s (second) min (minute) 1 min =60s

h (hour) 1h =3,600s

d (day) 1d =86,400s
Mass kg (kilogram) g (gram) 1g =103kg

t (ton) 1t =10%kg
Mass density kg/m?3 kg/L 1kg/L = 10%kg/m?
Temperature K (kelvin) °C (degree Celsius) | 0°C =273.15K
Difference of temperature | K (kelvin) °C (degree Celsius) | 1°C =1K
Force N (newton) - 1N =1 kg-m/s?
Pressure Pa (pascal) bar (bar) 1 bar =10°Pa

1 Pa =1 N/m?

Stress N/m? N/mm? 1 N/mm? = 1 MPa
Work kWh (kilowatt hour) 1kWh =3.6MJ
Energy J (joule) 1J =1TNm=1W:-s
Quantity of heat eV (electronvolt) 1eV =0.1602 x107 8y
Power w (watt) - 1w =1J/s=1Nm/s
Kinematic viscosity m?/s mm?/s 1mm2/s =10"°m?/s
Dynamic viscosity Pa-s mPa-s 1mPa's =10%Pas

* The following round figures are applicable for the conversion of the units hitherto used into Sl units.
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Measurement of: Sl unit? algii:‘t)i:;blljiit Relationship between units
Activity Bq (becquerel) - -
Dose equivalent Sv (sievert) - -
Conductivity S/m (siemens/metre) | — -

2The International System of Units (Sl) is the result of decisions taken at the General Conference on Weights and
Measures (Address: Pavillon de Breteuil, Parc de St-Cloud, F-92312 Sévres).
b The abbreviation “¢” for litre may also be used in place of the abbreviation “L”.

Force Stress

1kg = 9.807N 1 kg/mm? = 9.807 N/mm?

1N = 0.102kg 1N/mm? = 0.102 kg/mm?

Pressure

1Pa=1N/m?=10°bar =1.02 x 10 % kg/cm? =0.75 x 102 torr

1 bar = 10° Pa =1.02 kg/cm? = 750 torr

1 kg/cm? = 9.807 x 10* Pa = 0.9807 bar = 736 torr

1 torr = 1.33 x 10 Pa =1.33 x 102 bar =1.36 x 1072 kg/cm?
Energy, work, quantity of heat

1J=1Nm =0.278 x 10~® kWh =0.102 kg'm =0.239 x 10~ kcal
1 kWh = 3.6 x 108J =367 x 103 kg'm = 860 kcal

1 kg-m = 9.807 J =272 x 10°8kWh =2.34 x 10 % kcal

1 keal = 419 x10%J =116 x 1073 kWh =427 kg'm

Power Kinematic viscosity

1 W = 0.102 kg-m/s = 0.86 kcal/h 1 m?/s = 10* St (stokes)
1 kg'm/s = 9.807 W = 8.43 kcal/h 1St=10"*m?s

1 kcal/lh =116 W =0.119 kg-m/s

Dynamic viscosity

1 Pas = 1 N-s/m? =10 P (poise) = 0.102 kg-s/m?
1P=01Pas = 0.1 N-s/m? =1.02 x 102 kg-s/m?
1 kg-s/m? = 9.807 Pa's =9.807 N-s/m? =98.07 P

The decimal multiples and sub-multiples 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
1000 000 000 000 000 000 = 10'® quintillion exa E
1000 000 000 000000 = 10" quadrillion peta P
1000000 000000 = 10™ trillion tera T
1000000000 = 10° billion giga G
1000000 = 10° million mega M
1000 = 10° thousand kilo k
100 = 10 hundred hecto h
10 = 10 ten deca da
01 = 10 tenth deci d
001 = 10?2 hundredth centi c
0.001 = 10°° thousandth milli m
0.000001 = 10°° millionth micro m
0.000000001 = 10°° billionth nano n
0.000 000000001 = 107" trillionth pico p
0.000 000 000 000001 = 107" quadrillionth femto f
0.000 000 000 000 000001 = 1078 quintillionth atto a

Note: 10° = 1 billion is United Nations usage in English. By analogy, so is 10-° = 1 billionth.
1.2.2.2 [Reserved]

1.2.2.3 Whenever the mass of a package is mentioned, the gross mass is meant unless otherwise stated. The mass
of containers or tanks used for the transport of goods is not included in the gross mass.
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1.2.24 Unless expressly stated otherwise, the sign “%” represents:

.1 in the case of mixtures of solids or of liquids, and also in the case of solutions and of solids wetted by a
liquid: a percentage mass based on the total mass of the mixture, the solution or the wetted solid;

.2 in the case of mixtures of compressed gases: when filled by pressure, the proportion of the volume
indicated as a percentage of the total volume of the gaseous mixture, or, when filled by mass, the
proportion of the mass indicated as a percentage of the total mass of the mixture;

.3 in the case of mixtures of liquefied gases and gases dissolved under pressure: the proportion of the
mass indicated as a percentage of the total mass of the mixture.

1.2.2.5 Pressures of all kinds relating to receptacles (such as test pressure, internal pressure, safety-valve opening
pressure) are always indicated in gauge pressure (pressure in excess of atmospheric pressure); however, the
vapour pressure of substances is always expressed in absolute pressure.

1.2.2.6 Tables of equivalence

1.2.2.61 Mass conversion tables

1.2.2.6.1.1 Conversion factors

Multiply by to obtain
Grams 0.03527 Ounces
Grams 0.002205 Pounds
Kilograms 35.2736 Ounces
Kilograms 2.2046 Pounds
Ounces 28.3495 Grams
Pounds 16 Ounces
Pounds 453.59 Grams
Pounds 0.45359 Kilograms
Hundredweight 112 Pounds
Hundredweight 50.802 Kilograms

1.2.2.6.1.2 Pounds to kilograms and vice versa
When the central value in any row of these mass conversion tables is taken to be in pounds, its equivalent
value in kilograms is shown on the left; when the central value is in kilograms, its equivalent in pounds is
shown on the right.

— — — — — —
kg Ib kg Ib kg Ib kg Ib kg Ib kg Ib
0.227 0.5 110 22.7 50 110 90.7 200 441
0.454 1 2.20 24.9 55 121 95.3 210 463
0.907 2 4.41 27.2 60 132 99.8 220 485
1.36 3 6.61 29.5 65 143 102 225 496
1.81 4 8.82 31.8 70 154 104 230 507
2.27 5 11.0 34.0 75 165 109 240 529
2.72 6 13.2 36.3 80 176 113 250 551
3.18 7 15.4 38.6 85 187 118 260 573
3.63 8 17.6 40.8 90 198 122 270 595
4.08 9 19.8 4341 95 209 125 275 606
4.54 10 22.0 45.4 100 220 127 280 617
4.99 11 24.3 47.6 105 231 132 290 639
5.44 12 26.5 49.9 110 243 136 300 661
5.90 13 28.7 52.2 115 254 159 350 772
6.35 14 30.9 54.4 120 265 181 400 882
6.80 15 33.1 56.7 125 276 204 450 992
7.26 16 353 59.0 130 287 227 500 1,102
7.71 17 37.5 61.2 135 298 247 545 1,202
8.16 18 39.7 63.5 140 309 249 550 1,213
8.62 19 41.9 65.8 145 320 272 600 1,323
9.07 20 441 68.0 150 331 318 700 1,543
11.3 25 55.1 72.6 160 353 363 800 1,764
13.6 30 66.1 77 170 375 408 900 1,984
15.9 35 77.2 79.4 175 386 454 1,000 2,205

18.1 40 88.2 81.6 180 397
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1

kg Ib kg Ib kg Ib kg Ib kg Ib kg Ib
20.4 45 99.2 86.2 190 419

1.2.2.6.2 Liquid measure conversion tables

1.2.2.6.2.1 Conversion factors

Multiply by to obtain

Litres 0.2199 Imperial gallons
Litres 1.759 Imperial pints
Litres 0.2643 US gallons
Litres 2113 US pints
Gallons 8 Pints

Imperial gallons 4.546 Litres

Imperial gallons US gallons
ImEeriaI gints } 1.20095 { us gints
Imperial pints 0.568 Litres

US gallons 3.7853 Litres

US gallons Imperial gallons
us zints } 0.83268 { Imgerial ;gaints
US pints 0.473 Litres

1.2.2.6.2.2 Imperial pints to litres and vice versa

When the central value in any row of these liquid measure conversion tables is taken to be in pints, its
equivalent value in litres is shown on the left; when the central value is in litres, its equivalent in pints is shown

on the right.
— —

L pt L pt
0.28 0.5 0.88
0.57 1 1.76
0.85 1.5 2.64
1.14 2 3.52
1.42 25 4.40
1.70 3 5.28
1.99 3.5 6.16
2.27 4 7.04
2.56 45 7.92
2.84 5 8.80
312 5.5 9.68
3.41 6 10.56
3.69 6.5 11.44
3.98 7 12.32
4.26 7.5 13.20
4.55 8 14.08
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1.2.2.6.2.3 Imperial gallons to litres and vice versa

When the central value in any row of these liquid measure conversion tables is taken to be in gallons, its
equivalent value in litres is shown on the left; when the central value is in litres, its equivalent in gallons is
shown on the right.

— — — -
L gal L gal L gal L gal
2.27 0.5 0.11 159.11 35 7.70
4.55 1 0.22 163.65 36 7.92
9.09 2 0.44 168.20 37 8.14
13.64 3 0.66 172.75 38 8.36
18.18 4 0.88 177.29 39 8.58
22.73 5 1.10 181.84 40 8.80
27.28 6 1.32 186.38 41 9.02
31.82 7 1.54 190.93 42 9.24
36.37 8 1.76 195.48 43 9.46
40.91 9 1.98 200.02 44 9.68
45.46 10 2.20 204.57 45 9.90
50.01 11 2.42 209.11 46 10.12
54.55 12 2.64 213.66 47 10.34
59.10 13 2.86 218.21 48 10.56
63.64 14 3.08 222.75 49 10.78
68.19 15 3.30 227.30 50 11.00
72.74 16 3.52 250.03 55 12.09
77.28 17 3.74 272.76 60 13.20
81.83 18 3.96 295.49 65 14.29
86.37 19 418 318.22 70 15.40
90.92 20 4.40 340.95 75 16.49
95.47 21 462 363.68 80 17.60
100.01 22 4.84 386.41 85 18.69
104.56 23 5.06 409.14 90 19.80
109.10 24 5.28 431.87 95 20.89
113.65 25 5.50 454.60 100 22.00
118.19 26 5.72 613.71 135 29.69
122.74 27 5.94 681.90 150 32.98
127.29 28 6.16 909.20 200 43.99
131.83 29 6.38 1,022.85 225 49.48
136.38 30 6.60 1,136.50 250 54.97
140.92 31 6.82 1,363.80 300 65.99
145.47 32 7.04 1,591.10 350 76.96
150.02 33 7.26 1,818.40 400 87.99
154.56 34 7.48 2,045.70 450 98.95
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1.2.2.6.3 Temperature conversion tables
Degrees Fahrenheit to degrees Celsius and vice versa

When the central value in any row of these temperature conversion tables is taken to be in °F, its equivalent
value in °C is shown on the left; when the central value is in °C, its equivalent in °F is shown on the right.

General formula: °F=(Cx 3 +82 C=(F-82) x2
— = — = — N

°c °F °c °F °c °F °c °F °c °F °c oF
—73.3 —100 —148 —211 -6 21.2 1.1 34 93.2
—67.8 -90 130 —20.6 -5 23.0 1.7 35 95
—62.2 -80 112 —20.0 —4 24.8 2.2 36 96.8
-56.7 -70 —94 -19.4 -3 26.6 2.8 37 98.6
511 —60 -76 —18.9 -2 28.4 3.3 38 100.4
—45.6 —50 —58 -18.3 -1 30.2 3.9 39 102.2
—40 —40 —40 -17.8 0 32.0 4.4 40 104
—39.4 -39 ~38.2 —17.2 1 33.8 5 4 105.8
-38.9 -38 —36.4 —16.7 2 35.6 5.6 42 107.6
-38.3 —37 —34.6 —16.1 3 37.4 6.1 43 109.4
—37.8 —36 -32.8 —15.6 4 39.2 6.7 44 111.2
-387.2 -35 —31 -15.0 5 41.0 7.2 45 113
-36.7 —34 —29.2 —14.4 6 42.8 7.8 46 114.8
—36.1 -33 —27.4 —13.9 7 44.6 8.3 47 116.6
—35.6 —-32 —25.6 —13.3 8 46.4 8.9 48 118.4
-35 —3 -23.8 —12.8 9 48.2 9.4 49 120.2
—34.4 -30 —22 —12.2 10 50.0 10.0 50 122.0
-33.9 —29 —20.2 1.7 11 51.8 10.6 51 123.8
-33.3 —28 —18.4 —111 12 53.6 114 52 125.6
-32.8 —27 —16.6 —10.6 13 55.4 1.7 53 127.4
—-32.2 —26 —14.8 -10.0 14 57.2 12.2 54 129.2
-317 -25 -13 -9.4 15 59.0 12.8 55 131.0
—31.1 —24 —11.2 -89 16 60.8 13.3 56 132.8
-30.6 —23 9.4 -8.3 17 62.6 13.9 57 134.6
-30 —22 -7.6 -7.8 18 64.4 14.4 58 136.4
—29.4 —21 -5.8 -7.2 19 66.2 15.0 59 138.2
—-28.9 —20 —4 -6.7 20 68 15.6 60 140.0
—28.3 —19 2.2 —6.1 21 69.8 16.1 61 141.8
-27.8 -18 -0.4 -5.6 22 71.6 16.7 62 143.6
—27.2 17 1.4 -5 23 73.4 17.2 63 145.4
—26.7 —16 3.2 —4.4 24 75.2 17.8 64 147.2
—26.1 —15 5 -3.9 25 77 18.3 65 149.0
—25.6 —14 6.8 -3.3 26 78.8 18.9 66 150.8
—25.0 -13 8.6 -2.8 27 80.6 19.4 67 152.6
—24.4 —12 10.4 22 28 82.4 20.0 68 154.4
—23.9 1 12.2 17 29 84.2 20.6 69 156.2
—23.3 —-10 14.0 —11 30 86 21.1 70 158.0
—22.8 -9 15.8 -0.6 31 87.8 21.7 71 159.8
222 -8 17.6 0 32 89.6 22.2 72 161.6
217 -7 19.4 0.6 33 91.4 22.8 73 163.4
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— — — — — —

c oF c °F c °F c °F C °F c °F
23.3 74 165.2 37.8 100 212 52.2 126 258.8
23.9 75 167.0 38.3 101 213.8 52.8 127 260.6
24.4 76 168.8 38.9 102 215.6 53:3 128 262.4
25.0 77 170.6 39.4 103 217.4 53.9 129 264.2
25.6 78 172.4 40 104 219.2 54.4 130 266.0
26.1 79 174.2 40.6 105 221 55.0 131 267.8
26.7 80 176.0 4141 106 222.8 55.6 132 269.6
27.2 81 177.8 4.7 107 224.6 56.1 133 271.4
27.8 82 179.6 42.2 108 226.4 56.7 134 273.2
28.3 83 181.4 42.8 109 228.2 57.2 135 275.0
28.9 84 183.2 43.3 110 230 57.8 136 276.8
29.4 85 185 43.9 111 231.8 58.3 137 278.6
30 86 186.8 44.4 112 233.6 58.9 138 280.4
30.6 87 188.6 45 113 235.4 59.4 139 282.2
3141 88 190.4 45.6 114 237.2 60.0 140 284.0
317 89 192.2 46.1 115 239.0 65.6 150 302.0
32.2 90 194 46.7 116 240.8 7141 160 320.0
32.8 91 195.8 47.2 117 242.6 76.7 170 338.0
33.3 92 197.6 47.8 118 244.4 82.2 180 356.0
33.9 93 199.4 48.3 119 246.2 87.8 190 374.0
34.4 94 201.2 48.9 120 248.0 93.3 200 392.0
35 95 203 49.4 121 249.8 98.9 210 410.0
35.6 96 204.8 50.0 122 251.6 104.4 220 428.0
36.1 97 206.6 50.6 123 253.4 110.0 230 446.0
36.7 98 208.4 51.1 124 255.2 115.6 240 464.0
37.2 99 210.2 51.7 125 257.0 12141 250 482.0

1.2.3 List of abbreviations

ASTM American Society for Testing and Materials (ASTM International, 100 Barr Harbor Drive, P.O. Box
C700, West Conshohocken, PA, 19428-2959, United States of America)

CGA Compressed Gas Association (CGA, 14501 George Carter Way, Suite 103, Chantilly, VA 20151,
United States of America)

CCC IMO Sub-Committee on Carriage of Cargoes and Containers

CsC International Convention for Safe Containers, 1972 (CSC Convention), as amended

ECOSOC Economic and Social Council (UN)

EmS The EmS Guide: Revised Emergency Response Procedures for Ships Carrying Dangerous Goods

EN (standard) European standard published by the European Committee for Standardization (CEN) (CEN, 36 rue de
Stassart, B-1050 Brussels, Belgium)

FAO Food and Agriculture Organization (FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy)

HNS International Convention on Liability and Compensation for Damage in Connection with the Carriage

Convention of Hazardous and Noxious Substances by Sea (IMO)

IAEA International Atomic Energy Agency (IAEA, P.O. Box 100, A — 1400 Vienna, Austria)

ICAO International Civil Aviation Organization (ICAO, 999 University Street, Montreal, Quebec H3C 5H7,
Canada)

IEC International Electrotechnical Commission (IEC, 3 rue de Varembé, P.O. Box 131, CH-1211 Geneva 20,
Switzerland)
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ILO

IMGS

IMO

IMDG Code
IMSBC Code
INF Code

ISO (standard)

MARPOL

MAWP
MEPC
MFAG
MSC
N.O.S.
SADT
SAPT
SOLAS
UNECE

UN number

UNEP

UNESCO/IOC

WHO
WMO

International Labour Organization/Office (ILO, 4 route des Morillons, CH-1211 Geneva 22, Switzerland)
International Medical Guide for Ships

International Maritime Organization (IMO, 4 Albert Embankment, London SE1 7SR, United Kingdom)
International Maritime Dangerous Goods Code

International Maritime Solid Bulk Cargoes Code

International Code for the Safe Carriage of Packaged Irradiated Nuclear Fuel, Plutonium and
High-Level Radioactive Wastes on board Ships

An international standard published by the International Organization for Standardization (ISO, 1, ch.
de la Voie-Creuse, CH-1211 Geneva 20, Switzerland)

International Convention for the Prevention of Pollution from Ships, 1973, as amended by the 1978
and 1997 Protocols relating thereto

Maximum allowable working pressure

Marine Environment Protection Committee (IMO)

Medical First Aid Guide for use in Accidents Involving Dangerous Goods
Maritime Safety Committee (IMO)

not otherwise specified

self-accelerating decomposition temperature

self-accelerating polymerization temperature

International Convention for the Safety of Life at Sea, 1974, as amended

United Nations Economic Commission for Europe (UNECE, Palais des Nations, 8-14 avenue de la
Paix, CH-1211 Geneva 10, Switzerland)

four-digit United Nations number is assigned to dangerous, hazardous and harmful substances,
materials and articles most commonly transported

United Nations Environment Programme (United Nations Avenue, Gigiri, PO Box 30552, 00100,
Nairobi, Kenya)

UN Educational, Scientific and Cultural Organization/Intergovernmental Oceanographic Commission
(UNESCO/IOC, 1 rue Miollis, 75732 Paris Cedex 15, France)

World Health Organization (Avenue Appia 20, CH-1211 Geneva 27, Switzerland)

World Meteorological Organization (WMO, 7bis, avenue de la Paix, Case postale No. 2300, CH-1211
Geneva 2, Switzerland)
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1.3.0

1.3.1
1.3.1.1

1.3.1.2

1.3.1.21

Introductory note

The successful application of regulations concerning the transport of dangerous goods and the achievement
of their objectives are greatly dependent on the appreciation by all persons concerned of the risks involved
and on a detailed understanding of the regulations. This can only be achieved by properly planned and
maintained initial and retraining programmes for all persons concerned with the transport of dangerous
goods. The provisions of paragraphs 1.3.1.4 to 1.3.1.7 remain recommendatory (see 1.1.1.5).

Training of shore-side personnel

Shore-based personnel” engaged in the transport of dangerous goods intended to be transported by sea
shall be trained in the contents of dangerous goods provisions commensurate with their responsibilities.
Employees shall be trained in accordance with the provisions of 1.3.1 before assuming responsibilities
and shall only perform functions, for which required training has not yet been provided, under the direct
supervision of a trained person. Training requirements specific to security of dangerous goods in chapter 1.4
shall also be addressed.

Entities engaging shore-based personnel in such activities shall determine which staff will be trained, what
levels of training they require and the training methods used to enable them to comply with the provisions of
the IMDG Code. This training shall be provided or verified upon employment in a position involving dangerous
goods transport. For personnel who have not yet received the required training, the entities shall ensure that
those personnel may only perform functions under the direct supervision of a trained person. The training
shall be periodically supplemented with refresher training to take account of changes in regulations and
practice. The competent authority, or its authorized body, may audit the entity to verify the effectiveness
of the system in place, in providing training of staff commensurate with their role and responsibilities in the
transport chain.

Shore-based personnel such as those who:

— classify dangerous goods and identify proper shipping names of dangerous goods;

- pack dangerous goods;

— mark, label or placard dangerous goods;

— load/unload cargo transport units;

—  prepare transport documents for dangerous goods;

- offer dangerous goods for transport;

— accept dangerous goods for transport;

— handle dangerous goods in transport;

—  prepare dangerous goods loading/stowage plans;

— load/unload dangerous goods into/from ships;

— carry dangerous goods in transport;

— enforce or survey or inspect for compliance with applicable rules and regulations; or

— are otherwise involved in the transport of dangerous goods as determined by the competent authority

shall be trained in the following:

General awareness/familiarization training:

.1 each person shall be trained in order to be familiar with the general provisions of dangerous goods
transport provisions;

* For the training of officers and ratings responsible for cargo handling on ships carrying dangerous and hazardous substances in
solid form in bulk, or in packaged form, see the STCW Code, as amended.
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.2 suchtraining shall include a description of the classes of dangerous goods; labelling, marking, placarding,
packing, stowage, segregation and compatibility provisions; a description of the purpose and content
of the dangerous goods transport documents (such as the Multimodal Dangerous Goods Form and the
Container/Vehicle Packing Certificate); and a description of available emergency response documents.

1.3.1.2.2 Function-specific training: Each person shall be trained in specific dangerous goods transport provisions
which are applicable to the function that person performs. An indicative list, for guidance purposes only,
of some of the functions typically found in dangerous goods transport operations by sea and training
requirements is given in paragraph 1.3.1.6.

1.3.1.3 Records of training received according to this chapter shall be kept by the employer and made available to the
employee or competent authority, upon request. Records shall be kept by the employer for a period of time
established by the competent authority.

1.3.1.4 Safety training: Commensurate with the risk of exposure in the event of a release and the functions performed,
each person should be trained in:

.1 methods and procedures for accident avoidance, such as proper use of package-handling equipment
and appropriate methods of stowage of dangerous goods;

.2 available emergency response information and how to use it;

.3 general dangers presented by the various classes of dangerous goods and how to prevent exposure to
those hazards, including, if appropriate, the use of personal protective clothing and equipment; and

.4 immediate procedures to be followed in the event of an unintentional release of dangerous goods,

including any emergency response procedures for which the person is responsible and personal
protection procedures to be followed.

1.31.5 Recommended training needs for shore-side personnel involved in the transport
of dangerous goods under the IMDG Code

The following indicative table is for information purposes only as every entity is arranged differently and may
have varied roles and responsibilities within that entity.

Numbers in this column refer
Function Specific training requirements to the list of related codes
and publications in 1.3.1.7

1 Classify dangerous Classification requirements, in particular 1, .4, .5and .12
goods and identify - the structure of the description of substances
proper shipping name - the classes of dangerous goods and the principles

of their classification

— the nature of the dangerous substances and
articles transported (their physical, chemical and
toxicological properties)

— the procedure for classifying solutions and mixtures

— identification by proper shipping name

— use of Dangerous Goods List

2 Pack dangerous goods | Classes Jdand 4
Packaging requirements

- type of packages (IBC, large packaging, tank

container and bulk container)

- UN marking for approved packagings

— segregation requirements

— limited quantities and excepted quantities
Marking and labelling
First aid measures
Emergency response procedures
Safe handling procedures

3 Mark, label or placard | Classes A
dangerous goods Marking, labelling and placarding requirements

— primary and subsidiary hazard labels

— marine pollutants

— limited quantities and excepted quantities
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Function

Specific training requirements

Numbers in this column refer
to the list of related codes
and publications in 1.3.1.7

4 Load/unload cargo
transport units

5 Prepare transport
documents for
dangerous goods

6 Offer dangerous
goods for transport

7 Accept dangerous
goods for transport

8 Handle dangerous
goods in transport

9 Prepare dangerous
goods loading/
stowage plans

10 Load/unload
dangerous goods into/
from ships

Documentation

Classes

Marking, labelling and placarding
Stowage requirements, where applicable
Segregation requirements

Cargo securing requirements (as contained in the
CTU Code)

Emergency response procedures

First aid measures

CSC requirements

Safe handling procedures

Documentation requirements
— transport document
— container/vehicle packing certificate
— competent authorities’ approval
— waste transport documentation
— special documentation, where appropriate

Thorough knowledge of the IMDG Code

Local requirements at loading and discharge ports
— port byelaws
— national transport regulations

Thorough knowledge of the IMDG Code
Local requirements at loading, transiting and discharge
ports

— port byelaws, in particular quantity limitations

— national transport regulations

Classes and their hazards
Marking, labelling and placarding
Emergency response procedures
First aid measures
Safe handling procedures such as

- use of equipment

— appropriate tools

- safe working loads
CSC requirements, local requirements at loading, transit
and discharge ports
Port byelaws, in particular, quantity limitation
National transport regulations

Documentation

Classes

Stowage requirements

Segregation requirements

Document of compliance

Relevant IMDG Code parts, local requirements at loading,
transit and discharge ports

Port byelaws, in particular, quantity limitations

Classes and their hazards
Marking, labelling and placarding
Emergency response procedures
First aid measures
Safe handling procedures such as
— use of equipment
— appropriate tools
- safe working loads
Cargo securing requirements
CSC requirements, local requirements at loading, transit
and discharge ports
Port byelaws, in particular, quantity limitation
National transport regulations

1,.6,.7and .8

.1to .10 and 12

1to .12

1,.2,.8,.6,.7,.8and .10

1,10, .11 and .12

1,.2,.3,.7,.9,.10 and .12
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1

Numbers in this column refer
Function Specific training requirements to the list of related codes
and publications in 1.3.1.7

11 Carry dangerous Documentation 1,.2,.3, .6, .7, .10, .11 and
goods Classes 12

Marking, labelling and placarding

Stowage requirements, where applicable

Segregation requirements

Local requirements at loading, transit and discharge ports
— port byelaws, in particular, quantity limitations
— national transport regulations

Cargo securing requirements (as contained in the

CTU Code)

Emergency response procedures

First aid measures

CSC requirements

Safe handling procedures

12 Enforce or survey or Knowledge of IMDG Code and relevant guidelines and 110 .13
inspect for compliance | safety procedures
with applicable rules
and regulations

13 Are otherwise involved | As required by the competent authority commensurate =
in the transport of with the task assigned
dangerous goods,
as determined by the
competent authority

1.3.1.6 Indicative table describing sections of the IMDG Code or other relevant instruments that may be
appropriate to be considered in any training for the transport of dangerous goods
(%]
g
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. 0| > S o 0B | ®
IMDG Code part/section <|&|§ O |D|m|lc
: o|5|5|2|R|£|2|8
1]220[3[4a]5]6[6 |71]7.2]7.3]7.4]75]76]7.7]7.8]79| 3 |& |2 |G| O |d | | &
1 Classify X | X X X X
2 | Pack X X[X|X|[X]X X | X X X|X]|X
3 | Mark, label, placard X | X X
4 | Load/unload cargo X X[ X|X|X X X | X X[ X | X|X]|X
transport units
5 | Prepare transport X X | X X X X | X
documents
6 | Offer for transport X | X X[ X|X]|X X|IX|[X|X]|X|X]|X]|X]|X X|X| X[ X |X[X
7 | Accept for transport X[ X X[ X|X]|X XX |X[X[|X[X|X|X[X]|X[X]|X[X] X |[X]|X
8 | Handle in transport X X | X X X X X | X]|X X | X]|X
9 | Prepare loading/ X X | X |[X]|X X|X[X[|X|X|X|X[X]|X|[X]|X X
stowage plans
10 | Load/unload from ships X | X X X X X X X X| X [ X]|X[X
11 | Carry X X[ X[X]|X XXX X[X|X[|X[X]|X]|X[X]|X]|X[X]|X[X[X]|X

“Only sections 6.1.2, 6.1.3, 6.5.2, 6.6.3, 6.7.2.20, 6.7.3.16 and 6.7.4.15 apply.
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1.31.7 Related Codes and publications which may be appropriate for function-specific training

A

.2
.3
4

o

© o N>

1
A2

International Maritime Dangerous Goods Code (IMDG Code), as amended
The EmS Guide: Revised Emergency Response Procedures for Ships Carrying Dangerous Goods (EmS)

Medical First Aid Guide for Use in Accidents Involving Dangerous Goods (MFAG), as amended

United Nations Recommendations on the Transport of Dangerous Goods — Model Regulations, as
amended

United Nations Recommendations on the Transport of Dangerous Goods — Manual of Tests and Criteria,
as amended

IMO/ILO/UNECE Code of Practice for Packing of Cargo Transport Units (CTU Code)
Recommendations on the Safe Transport of Dangerous Cargoes and Related Activities in Port Areas
International Convention for Safe Containers, 1972 (CSC Convention), as amended
Code of Safe Practice for Cargo Stowage and Securing (CSS Code), as amended

Revised Recommendations on the safe use of pesticides in ships applicable to the fumigation of cargo
transport units (MSC.1/Circ.1361)

International Convention for the Safety of Life at Sea, 1974 (SOLAS), as amended

International Convention for the Prevention of Pollution from Ships, 1973 as modified by the Protocol
of 1978 (MARPOL), as amended.

Inspection programmes for cargo transport units carrying dangerous goods (MSC.1/Circ.1442, as
amended by MSC.1/Circ.1521).

IMDG Code (incorporating Amendment 40-20) 33
Non-commercial use only



MSC 102/24/Add.2
Annex 4, page 45

Chapter 1.4
Security provisions

1.4.0 Scope

1.4.01 The provisions of this chapter address the security of dangerous goods in transport by sea. National
competent authorities may apply additional security provisions, which should be considered when offering
or transporting dangerous goods. The provisions of this chapter remain recommendatory except 1.4.1.1
(see 1.1.1.5).

1.4.0.2 The provisions of 1.4.2 and 1.4.3 do not apply to:
.1 UN 2908 and UN 2909 excepted packages;
.2 UN 2910 and UN 2911 excepted packages with an activity level not exceeding the A, value; and
.3 UN 2912 LSA-l and UN 2913 SCO-I.

141 General provisions for companies, ships and port facilities”

1411 The relevant provisions of chapter XI-2 of SOLAS, as amended, and of part A of the International Ship and
Port Facility Security Code (ISPS Code) apply to companies, ships and port facilities engaged in the transport
of dangerous goods and to which regulation XI-2 of SOLAS, as amended, apply taking into account the
guidance given in part B of the ISPS Code.

1.41.2 For cargo ships of less than 500 gross tons engaged in the transport of dangerous goods, it is recommended
that Contracting Governments to SOLAS, as amended, consider security provisions for these cargo ships.

1.41.3 Any shore-based company personnel, ship-based personnel and port facility personnel engaged in the
transport of dangerous goods should be aware of the security requirements for such goods, in addition to
those specified in the ISPS Code, and commensurate with their responsibilities.

1.41.4 The training of the company security officer, shore-based company personnel having specific security duties,
port facility security officer and port facility personnel having specific duties, engaged in the transport of
dangerous goods, should also include elements of security awareness related to those goods.

1.41.5 All shipboard personnel and port facility personnel who are not mentioned in 1.4.1.4 and are engaged in the
transport of dangerous goods should be familiar with the provisions of the relevant security plans related to
those goods, commensurate with their responsibilities.

1.4.2 General provisions for shore-side personnel
1.4.21 For the purpose of this subsection, shore-side personnel covers individuals mentioned in 1.3.1.2. However,
the provisions of 1.4.2 do not apply to:

— the company security officer and appropriate shore-based company personnel mentioned in 13.1 of
part A of the ISPS Code,

— the ship security officer and the shipboard personnel mentioned in 13.2 and 13.3 of part A of the ISPS
Code,

— the port facility security officer, the appropriate port facility security personnel and the port facility
personnel having specific security duties mentioned in 18.1 and 18.2 of part A of the ISPS Code.

For the training of those officers and personnel, refer to the International Ship and Port Facility Security Code
(ISPS Code).

" Refer to the Guidelines on security-related training and familiarization for port facility personnel (MSC.1/Circ.1341) and to the
Guidelines on training and certification for port facility security officers (MSC.1/Circ.1188).
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1.4.2.2 Shore-side personnel engaged in transport by sea of dangerous goods should consider security provisions
for the transport of dangerous goods commensurate with their responsibilities.
1.4.2.3 Security training
1.4.2.31 The training of shore-side personnel, as specified in chapter 1.3, shall also include elements of security
awareness.
1.4.2.3.2 Security awareness training should address the nature of security risks, recognizing security risks, methods
to address and reduce risks and actions to be taken in the event of a security breach. It should include
awareness of security plans (if appropriate, refer to 1.4.3) commensurate with the responsibilities of individuals
and their part in implementing security plans.
1.4.2.3.3 Such training should be provided or verified upon employment in a position involving dangerous goods
transport and should be periodically supplemented with retraining.
1.4.2.3.4 Records of all security training received should be kept by the employer and made available to the employee or
competent authority, upon request. Records should be kept by the employer for a period of time established
by the competent authority.
1.4.3 Provisions for high consequence dangerous goods
1.4.31 Definition of high consequence dangerous goods
1.4.3.11 High consequence dangerous goods are those which have the potential for misuse in a terrorist event and
which may, as a result, produce serious consequences such as mass casualties, mass destruction or,
particularly for class 7, mass socio-economic disruption.
1.4.31.2 An indicative list of high consequence dangerous goods in classes and divisions other than class 7 is given
in table 1.4.1 below.
Table 1.4.1 - Indicative list of high consequence dangerous goods
Class 1, Division 1.1  explosives
Class 1, Division 1.2  explosives
Class 1, Division 1.3 compatibility group C explosives
Class 1, Division 1.4 UN Nos. 0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440, 0441, 0455, 0456,
0500, 0512 and 0513
Class 1, Division 1.5 explosives
Class 1, Division 1.6  explosives
Class 21 flammable gases in quantities greater than 3,000 L in a road tank vehicle, a railway
tank wagon or a portable tank
Class 2.3 toxic gases
Class 3 flammable liquids of packing groups | and Il in quantities greater than 3,000 L in a road
tank vehicle, a railway tank wagon or a portable tank
Class 3 liquid desensitized explosives
Class 4.1 solid desensitized explosives
Class 4.2 goods of packing group | in quantities greater than 3,000 kg or 3,000 L in a road tank
vehicle, a railway tank wagon, a portable tank or a bulk container
Class 4.3 goods of packing group | in quantities greater than 3,000 kg or 3,000 L in a road tank
vehicle, a railway tank wagon, a portable tank or a bulk container
Class 5.1 oxidizing liquids of packing group | in quantities greater than 3,000 L in a road tank
vehicle, a railway tank wagon or a portable tank
Class 5.1 perchlorates, ammonium nitrate, ammonium nitrate fertilizers and ammonium nitrate
emulsions or suspensions or gels in quantities greater than 3,000 kg or 3,000 L in a
road tank vehicle, a railway tank wagon, a portable tank or a bulk container
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Class 6.1 toxic substances of packing group |

A Class 6.2 infectious substances of Category A (UN 2814 and UN 2900) and medical waste of
Category A (UN 3549)

Class 8 corrosive substances of packing group | in quantities greater than 3,000 kg or 3,000 L
in a road tank vehicle, a railway tank wagon, a portable tank or a bulk container

1.4.31.3 For dangerous goods of class 7, high consequence radioactive material is that with an activity equal to or
greater than a transport security threshold of 3,000 A, per single package (see also 2.7.2.2.1) except for the
following radionuclides where the transport security threshold is given in table 1.4.2 below.

Table 1.4.2 - Transport security thresholds for specific radionuclides

Element Radionuclide Transport security threshold (TBq)
Americium Am-241 0.6
Gold Au-198 2
Cadmium Cd-109 200
Californium Cf-252 0.2
Curium Cm-244 0.5
Cobalt Co-57 7
Cobalt Co-60 0.3
Caesium Cs-137 1
Iron Fe-55 8,000
Germanium Ge-68 7
Gadolinium Gd-153 10
Iridium Ir-192 0.8
Nickel Ni-63 600
Palladium Pd-103 900
Promethium Pm-147 400
Polonium Po-210 0.6
Plutonium Pu-238 0.6
Plutonium Pu-239 0.6
Radium Ra-226 0.4
Ruthenium Ru-106 3
Selenium Se-75 2
Strontium Sr-90 10
Thallium TI-204 200
Thulium Tm-170 200
Ytterbium Yb-169 3
1.4.31.4 For mixtures of radionuclides, determination of whether or not the transport security threshold has been

met or exceeded can be calculated by summing the ratios of activity present for each radionuclide divided
by the transport security threshold for that radionuclide. If the sum of the fractions is less than 1, then the
radioactivity threshold for the mixture has not been met nor exceeded.

This calculation can be made with the formula:
Z’ﬂk 1
—~T;
I
where:
A, = activity of radionuclide i that is present in a package (TBq)

T; = transport security threshold for radionuclide i (TBq).
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1.4.31.5

1.4.3.2
1.4.3.21

1.4.3.2.2
1.4.3.2.21

1.4.3.2.2.2

1.4.3.2.3

When radioactive materials possess subsidiary hazards of other classes or divisions, the criteria of table 1.4.1
should also be taken into account (see also 1.5.5.1).

Specific security provisions for high consequence dangerous goods

The provisions of this section do not apply to ships and to port facilities (see the ISPS Code for ship security
plan and for port facility security plan).

Note: In addition to the security provisions of this Code, competent authorities may implement further
security provisions for reasons other than safety of dangerous goods during transport. In order to not impede
international and multimodal transport by different explosives security marks, it is recommended that such
marks be formatted consistent with an internationally harmonized standard (e.g. European Union Commission
Directive 2008/43/EC).

Security plans

Consignors and others engaged in the transport of high consequence dangerous goods (see 1.4.3.1) should
adopt, implement and comply with a security plan that addresses at least the elements specified in 1.4.3.2.2.2.

The security plan should comprise at least the following elements:

.1 specific allocation of responsibilities for security to competent and qualified persons with appropriate
authority to carry out their responsibilities;

.2 records of dangerous goods or types of dangerous goods transported;

.3 review of current operations and assessment of vulnerabilities, including intermodal transfer, temporary
transit storage, handling and distribution, as appropriate;

.4 clear statements of measures, including training, policies (including response to higher threat conditions,
new employee/employment verification, etc.), operating practices (e.g. choice/use of routes where
known, access to dangerous goods in temporary storage, proximity to vulnerable infrastructure, etc.),
equipment and resources that are to be used to reduce security risks;

.5 effective and up-to-date procedures for reporting and dealing with security threats, breaches of security
or security-related incidents;

.6 procedures for the evaluation and testing of security plans and procedures for periodic review and
update of the plans;

.7 measures to ensure the security of transport information contained in the plan; and
.8 measures to ensure that the distribution of transport information is limited as far as possible. (Such
measures shall not preclude provision of transport documentation required by chapter 5.4 of this Code.)

For radioactive material, the provisions of this chapter are deemed to be complied with when the provisions
of the Convention on Physical Protection of Nuclear Material” and the IAEA circular on Nuclear Security
Recommendations on Physical Protection of Nuclear Material and Nuclear Facilities' are applied.

* INFCIRC/274/Rev.1, IAEA, Vienna (1980).
T INFCIRC/225/Rev.5, IAEA, Vienna (2011).
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1.5.1 Scope and application

A 1.5141 The provisions of this Code establish standards of safety which provide an acceptable level of control of the
radiation, criticality and thermal hazards to people, property and the environment that are associated with the
transport of radioactive material. These provisions are based on the IAEA Regulations for the Safe Transport
of Radioactive Material, 2018 Edition, IAEA Safety Standards Series No. SSR-6 (Rev.1), IAEA, Vienna (2018).
Explanatory material can be found in Advisory Material for the IAEA Regulations for the Safe Transport of
Radioactive Material (2018 Edition), Safety Standard Series No. SSG-26 (Rev.1), IAEA, Vienna (2019).

A 1.5.1.2 The objective of this Code is to establish provisions that shall be satisfied to ensure safety and to protect
people, property and the environment from harmful effects of ionizing radiation during the transport of
radioactive material. This protection is achieved by requiring:

.1 containment of the radioactive contents;
A .2 control of external dose rate;
.3 prevention of criticality; and

.4 prevention of damage caused by heat.

A These provisions are satisfied firstly by applying a graded approach to contents limits for packages and
conveyances and to performance standards applied to package designs depending upon the hazard of the
radioactive contents. Secondly, they are satisfied by imposing conditions on the design and operation of
packages and on the maintenance of packagings, including a consideration of the nature of the radioactive
contents. Thirdly, they are satisfied by requiring administrative controls including, where appropriate, approval
by competent authorities. Finally, further protection is provided by making arrangements for planning and
preparing emergency response to protect people, property and the environment.

1513 The provisions of this Code apply to the transport of radioactive material by sea, including transport which
is incidental to the use of the radioactive material. Transport comprises all operations and conditions
associated with and involved in the movement of radioactive material; these include the design, manufacture,
maintenance and repair of packaging, and the preparation, consigning, loading, transport including in-transit
storage, unloading and receipt at the final destination of loads of radioactive material and packages. A graded
approach is applied to the performance standards in the provisions of this Code that are characterized by
three general severity levels:

.1 routine conditions of transport (incident-free);
.2 normal conditions of transport (minor mishaps); and

.3 accident conditions of transport.

1.5.1.4 The provisions of this Code do not apply to any of the following:
.1 radioactive material that is an integral part of the means of transport;

.2 radioactive material moved within an establishment which is subject to appropriate safety regulations in
force in the establishment and where the movement does not involve public roads or railways;

.3 radioactive material implanted or incorporated into a person or live animal for diagnosis or treatment;

radioactive material in or on a person who is to be transported for medical treatment because the person
has been subject to accidental or deliberate intake of radioactive material or to contamination;

.5 radioactive material in consumer products which have received regulatory approval, following their sale
to the end user;

.6 natural material and ores containing naturally occurring radionuclides (which may have been processed),
provided the activity concentration of the material does not exceed 10 times the values specified in
table 2.7.2.2.1, or calculated in accordance with 2.7.2.2.2.1 and 2.7.2.2.3 to0 2.7.2.2.6. For natural materials
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1.5.1.5

1.56.1.51

A 1.5.1.5.2

1.5.2

1.5.2.1

1.5.2.2

1.5.2.3

1.5.24

1.5.3

1.5.31

and ores containing naturally occurring radionuclides that are not in secular equilibrium the calculation
of the activity concentration shall be performed in accordance with 2.7.2.2.4; and

.7 non-radioactive solid objects with radioactive substances present on any surfaces in quantities not in
excess of the limit set out in the definition for “contamination” in 2.7.1.2.

Specific provisions for the transport of excepted packages

Excepted packages which may contain radioactive material in limited quantities, instruments, manufactured
articles or empty packagings as specified in 2.7.2.4.1 shall be subject only to the following provisions of
parts 5to 7:

.1 the applicable provisions specified in 5.1.1.2, 51.2, 51.3.2, 5.1.5.2.2, 51.5.2.3, 51.5.4, 51.5.5, 5.2.1.7,
5.41.5.71.61 and .2,5.4.1.5.71.9,71.4.5.9, 71.4.5.10, 71.4.5.12, 7.8.4.1 t0 7.8.4.6 and 7.8.9.1,

.2 the requirements for excepted packages specified in 6.4.4;

except when the radioactive material possesses other hazardous properties and has to be classified in a
class other than class 7 in accordance with special provision 290 or 369 of chapter 3.3, where the provisions
listed in .1 and .2 above apply only as relevant and in addition to those relating to the main class or division.

Excepted packages shall be subject to the relevant provisions of all other parts of this Code.

Radiation protection programme

The transport of radioactive material shall be subject to a radiation protection programme which shall consist
of systematic arrangements aimed at providing adequate consideration of radiation protection measures.

Doses to persons shall be below the relevant dose limits. Protection and safety shall be optimized in order that
the magnitude of individual doses, the number of persons exposed, and the likelihood of incurring exposure
shall be kept as low as reasonably achievable, economic and social factors being taken into account, within
the restrictions that the doses to individuals be subject to dose constraints. A structured and systematic
approach shall be adopted and shall include consideration of the interfaces between transport and other
activities.

The nature and extent of the measures to be employed in the programme shall be related to the magnitude
and likelihood of radiation exposures. The programme shall incorporate the provisions in 1.5.2.2, 1.5.2.4 and
7.1.4.513 to 7.1.4.5.18. Programme documents shall be available, on request, for inspection by the relevant
competent authority.

For occupational exposures arising from transport activities, where it is assessed that the effective dose
either:

1 s likely to be between 1 and 6 mSv in a year, a dose assessment programme via workplace monitoring
or individual monitoring shall be conducted; or

.2 islikely to exceed 6 mSv in a year, individual monitoring shall be conducted.
When workplace monitoring or individual monitoring is conducted, appropriate records shall be kept.

Note: For occupational exposures arising from transport activities, where it is assessed that the effective dose
is most unlikely to exceed 1 mSv in a year, no special work patterns, detailed monitoring, dose assessment
programmes or individual record keeping need be required.

Management system

A management system based on international, national or other standards acceptable to the competent
authority shall be established and implemented for all activities within the scope of this Code, as identified
in 1.5.1.3, to ensure compliance with the relevant provisions of this Code. Certification that the design
specification has been fully implemented shall be available to the competent authority. The manufacturer,
consignor or user shall be prepared:

.1 to provide facilities for inspection during manufacture and use; and

.2 to demonstrate compliance with this Code to the competent authority.

Where competent authority approval is required, such approval shall take into account and be contingent
upon the adequacy of the management system.
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1.5.4 Special arrangement
1.5.41 Special arrangement shall mean those provisions, approved by the competent authority, under which
consignments which do not satisfy all the provisions of this Code applicable to radioactive material may be
transported.
A 1.5.4.2 Consignments for which conformity with any provision applicable to radioactive material is impracticable

shall not be transported except under special arrangement. Provided the competent authority is satisfied
that conformity with the radioactive material provisions of this Code is impracticable and that the requisite
standards of safety established by this Code have been demonstrated through means alternative to the other
provisions of this Code, the competent authority may approve special arrangement transport operations for a
single consignment or a planned series of multiple consignments. The overall level of safety in transport shall
be at least equivalent to that which would be provided if all the applicable provisions in this Code had been
met. For international consignments of this type, multilateral approval shall be required.

1.5.5 Radioactive material possessing other dangerous properties

1.5.5.1 In addition to the radioactive and fissile properties, any subsidiary hazard of the contents of a package, such
as explosiveness, flammability, pyrophoricity, chemical toxicity and corrosiveness, shall also be taken into
account in the documentation, packing, labelling, marking, placarding, stowage, segregation and transport,
in order to be in compliance with all relevant provisions for dangerous goods. (See also special provision 172
and, for excepted packages, special provision 290.)

1.5.6 Non-compliance

A 1.5.6.1 In the event of non-compliance with any limit in the provisions of this Code applicable to dose rate or
contamination,

.1 the consignor, carrier , consignee and any organization involved during transport who may be affected,
as appropriate, shall be informed of the non-compliance:
.1 by the carrier if the non-compliance is identified during transport; or
.2 by the consignee if the non-compliance is identified at receipt;
A\ .2 the consignor, carrier, or consignee, as appropriate, shall:
.1 take immediate steps to mitigate the consequences of the non-compliance;
.2 investigate the non-compliance and its causes, circumstances and consequences;

A .3 take appropriate action to remedy the causes and circumstances that led to the non-compliance
and to prevent a recurrence of the causes and circumstances similar to those that led to the
non-compliance; and

A .4 communicate to the relevant competent authority(ies) on the causes of the non-compliance and the
corrective or protective actions taken or to be taken;

.3 The communication of the non-compliance to the consignor and relevant competent authority(ies),
respectively, shall be made as soon as practicable and it shall be immediate whenever an emergency
exposure situation has developed or is developing.
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Introduction

Note:

For the purposes of this Code, it has been necessary to classify dangerous goods in different classes,
to subdivide a number of these classes and to define and describe characteristics and properties of the
substances, materials and articles which would fall within each class or division. Moreover, in accordance
with the criteria for the selection of marine pollutants for the purposes of Annex Ill of the International
Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating
thereto (MARPOL), a number of dangerous substances in the various classes have also been identified as
substances harmful to the marine environment (MARINE POLLUTANTS).

2.0.0 Responsibilities
2.0.0.1 The classification shall be made by the shipper/consignor or by the appropriate competent authority where
specified in this Code.
2.0.0.2 A consignor who has identified, on the basis of test data, that a substance listed by name in column 2 of the
Dangerous Goods List in chapter 3.2 meets classification criteria for a hazard class or division that is not
identified in the list, may, with the approval of the competent authority, consign the substance:
— under the most appropriate "generic" or "not otherwise specified" (N.O.S.) entry reflecting all hazards; or
— under the same UN number and name but with additional hazard communication information as
appropriate to reflect the additional subsidiary hazard(s) (documentation, label, placard) provided that the
primary hazard class remains unchanged and that any other transport conditions (e.g. limited quantity,
packaging and tank provisions) that would normally apply to substances possessing such a combination
of hazards are the same as those applicable to the substance listed.
Note: Whenacompetent authority grants such approvals, it should inform the United Nations Sub-Committee
of Experts on the Transport of Dangerous Goods accordingly and submit a relevant proposal of amendment
to the Dangerous Goods List. Should the proposed amendment be rejected, the competent authority should
withdraw its approval.
2.01 Classes, divisions, packing groups
2.011 Definitions
Substances (including mixtures and solutions) and articles subject to the provisions of this Code are assigned
to one of the classes 1-9 according to the hazard or the most predominant of the hazards they present. Some
of these classes are subdivided into divisions. These classes or divisions are as listed below:
Class 1: Explosives
Division 1.1:  substances and articles which have a mass explosion hazard
Division 1.2:  substances and articles which have a projection hazard but not a mass explosion hazard
Division 1.3:  substances and articles which have a fire hazard and either a minor blast hazard or a
minor projection hazard or both, but not a mass explosion hazard
Division 1.4:  substances and articles which present no significant hazard
Division 1.5:  very insensitive substances which have a mass explosion hazard
Division 1.6:  extremely insensitive articles which do not have a mass explosion hazard
Class 2: Gases
Class 2.1: flammable gases
Class 2.2: non-flammable, non-toxic gases
Class 2.3: toxic gases
Class 3: Flammable liquids
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Class 4: Flammable solids; substances liable to spontaneous combustion; substances which, in contact
with water, emit flammable gases

Class 4.1: flammable solids, self-reactive substances, solid desensitized explosives and polymerizing
substances

Class 4.2: substances liable to spontaneous combustion

Class 4.3: substances which, in contact with water, emit flammable gases
Class 5: Oxidizing substances and organic peroxides

Class 5.1:  oxidizing substances

Class 5.2: organic peroxides
Class 6: Toxic and infectious substances

Class 6.1:  toxic substances

Class 6.2: infectious substances

Class 7:  Radioactive material
Class 8: Corrosive substances
Class 9: Miscellaneous dangerous substances and articles

The numerical order of the classes and divisions is not that of the degree of danger.

2.0.1.2 Marine pollutants

2.0.1.2.1 Many of the substances assigned to classes 1 to 6.2, 8 and 9 are deemed as being marine pollutants (see
chapter 2.10).

2.01.2.2 Known marine pollutants are noted in the Dangerous Goods List and are indicated in the Index.

2.01.3 For packing purposes, substances other than those of classes 1, 2, 5.2, 6.2 and 7, and other than self-reactive
substances of class 4.1, are assigned to three packing groups in accordance with the degree of danger they
present:

Packing group I: substances presenting high danger;
Packing group llI: substances presenting medium danger; and
Packing group llI: substances presenting low danger.

The packing group to which a substance is assigned is indicated in the Dangerous Goods List in chapter 3.2.

Articles are not assigned to packing groups. For packing purposes, any requirement for a specific packaging
performance level is set out in the applicable packing instruction.

2.01.4 Dangerous goods are determined to present one or more of the dangers represented by classes 1 to 9,
marine pollutants and, if applicable, the degree of danger (packing group) on the basis of the provisions in
chapters 2.1 to 2.10.

2.0.1.5 Dangerous goods presenting a danger of a single class or division are assigned to that class or division and
the packing group, if applicable, determined. When an article or substance is specifically listed by name in
the Dangerous Goods List in chapter 3.2, its class or division, its subsidiary hazard(s) and, when applicable,
its packing group are taken from this list.

2.0.1.6 Dangerous goods meeting the defining criteria of more than one hazard class or division and which are not
listed by name in the Dangerous Goods List are assigned to a class or division and subsidiary hazard(s) on
the basis of the precedence of hazard provisions prescribed in 2.0.3.

2.0.2 UN numbers and proper shipping names

2.0.21 Dangerous goods are assigned to UN numbers and proper shipping names according to their hazard
classification and their composition.

2.0.2.2 Dangerous goods commonly transported are listed in the Dangerous Goods List in chapter 3.2. Where an
article or substance is specifically listed by name, it shall be identified in transport by the proper shipping
name in the Dangerous Goods List. Such substances may contain technical impurities (for example those
deriving from the production process) or additives for stability or other purposes that do not affect their
classification. However, a substance listed by name containing technical impurities or additives for stability
or other purposes affecting its classification shall be considered a mixture or solution (see 2.0.2.5). For
dangerous goods not specifically listed by name, “generic” or “not otherwise specified” entries are provided
(see 2.0.2.7) to identify the article or substance in transport. The substances listed by name in column (2) of
the Dangerous Goods List of chapter 3.2 shall be transported according to their classification in the list or
under the conditions specified in 2.0.0.2.
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2.0.2.3

2.0.2.4

2.0.2.5

2.0.2.6

2.0.2.7

2.0.2.8

Each entry in the Dangerous Goods List is assigned a UN number. This list also contains relevant information
for each entry, such as hazard class, subsidiary hazard(s) (if any), packing group (where assigned), packing
and tank transport provisions, EmS, segregation and stowage, properties and observations, etc.

Entries in the Dangerous Goods List are of the following four types:

.1 single entries for well-defined substances or articles:
e.g. UN 1090 acetone
UN 1194 ethyl nitrite solution

.2 generic entries for well-defined groups of substances or articles:
e.g. UN 1133 adhesives
UN 1266 perfumery product
UN 2757 carbamate pesticide, solid, toxic
UN 3101 organic peroxide type B, liquid

.3 specific N.O.S. entries covering a group of substances or articles of a particular chemical or technical
nature:

e.g. UN 1477 nitrates, inorganic, N.O.S.
UN 1987 alcohols, N.O.S.

.4 general N.O.S. entries covering a group of substances or articles meeting the criteria of one or more
classes:

e.g. UN 1325 flammable solid, organic, N.O.S.
UN 1993 flammable liquid, N.O.S.

All self-reactive substances of class 4.1 are assigned to one of 20 generic entries in accordance with the
classification principles described in 2.4.2.3.3.

All organic peroxides of class 5.2 are assigned to one of 20 generic entries in accordance with the classification
principles described in 2.5.3.3.

A mixture or solution meeting the classification criteria of this Code composed of a single predominant
substance identified by name in the Dangerous Goods List and one or more substances not subject to the
provisions of this Code and/or traces of one or more substances identified by name in the Dangerous Goods
List, shall be assigned the UN number and proper shipping name of the predominant substance named in the
Dangerous Goods List unless:

.1 the mixture or solution is identified by name in the Dangerous Goods List;

.2 the name and description of the substance named in the Dangerous Goods List specifically indicate that
they apply only to the pure substance;

.3 the hazard class or division, subsidiary hazard(s), packing group, or physical state of the mixture or
solution is different from that of the substance named in the Dangerous Goods List; or

.4 the hazard characteristics and properties of the mixture or solution necessitate emergency response
measures that are different from those required for the substance identified by name in the Dangerous
Goods List.

In those other cases, except the one described in .1, the mixture or solution shall be treated as a dangerous
substance not specifically listed by name in the Dangerous Goods List.

When the class, physical state or packing group has changed in comparison with the pure substance, the
solution or mixture shall be shipped in accordance with the provisions for the changed hazard under an
appropriate N.O.S. entry.

Substances or articles which are not specifically listed by name in the Dangerous Goods List shall be
classified under a “generic” or “not otherwise specified” (N.O.S.) proper shipping name. The substance or
article shall be classified according to the class definitions and test criteria in this part, and the article or
substance classified under the generic or “N.O.S.” proper shipping name in the Dangerous Goods List which
most appropriately describes the article or substance. This means that a substance is only to be assigned
to an entry of type .3, as defined in 2.0.2.2, if it cannot be assigned to an entry of type .2, and to an entry of
type .4 if it cannot be assigned to an entry of type .2 or .3."

When considering a solution or mixture in accordance with 2.0.2.5, due account shall be given to whether the
dangerous constituent comprising the solution or mixture has been identified as a marine pollutant. If this is
the case, the provisions of chapter 2.10 are also applicable.

* See also the generic or N.O.S. proper shipping name in appendix A.
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2.0.2.9 A mixture or solution, containing one or more substances identified by name in this Code or classified under
an N.O.S. or generic entry and one or more substances not subject to the provisions of this Code, is not
subject to the provisions of this Code if the hazard characteristics of the mixture or solution are such that they
do not meet the criteria (including human experience criteria) for any class.

2.0.2.10 A mixture or solution meeting the classification criteria of this Code that is not identified by name in the
Dangerous Goods List and that is composed of two or more dangerous goods shall be assigned to an entry
that has the proper shipping name, description, hazard class or division, subsidiary hazard(s) and packing
group that most precisely describe the mixture or solution.

2.0.3 Classification of substances, mixtures and solutions with
multiple hazards (precedence of hazard characteristics)
2.0.3.1 The table of precedence of hazard characteristics in 2.0.3.6 shall be used to determine the class of a

substance, mixture or solution having more than one hazard when it is not specifically listed by name in this
Code or to assign the appropriate entry for articles containing dangerous goods N.O.S. (UN 3537 to 3548,
see 2.0.6). For substances, mixtures or solutions having multiple hazards which are not specifically listed
by name, the most stringent packing group of those assigned to the respective hazards of the goods takes
precedence over other packing groups, irrespective of the precedence of hazard table in 2.0.3.6.

2.0.3.2 The precedence of hazard table indicates which of the hazards shall be regarded as the primary hazard. The
class which appears at the intersection of the horizontal line and the vertical column is the primary hazard and
the remaining class is the subsidiary hazard. The packing groups for each of the hazards associated with the
substance, mixture or solution shall be determined by reference to the appropriate criteria. The most stringent
of the groups so indicated shall then become the packing group of the substance, mixture or solution.

2.0.3.3 The proper shipping name (see 3.1.2) of a substance, mixture or solution when classified in accordance with
2.0.3.1 and 2.0.3.2 shall be the most appropriate N.O.S. (“not otherwise specified”) entry in this Code for the
class shown as the primary hazard.

2.0.34 The precedence of hazard characteristics of the following substances, materials and articles have not been
dealt with in the precedence of hazard table, as these primary hazards always take precedence:

.1 substances and articles of class 1;

.2 gases of class 2;
.3 liquid desensitized explosives of class 3;
.4 self-reactive substances and solid desensitized explosives of class 4.1;
.5 pyrophoric substances of class 4.2;
.6 substances of class 5.2;
.7 substances of class 6.1 with a packing group | vapour inhalation toxicity;
.8 substances of class 6.2; and
.9 materials of class 7.
2.0.3.5 Apart from excepted radioactive material (where the other hazardous properties take precedence), radioactive

material having other hazardous properties shall always be classified in class 7, with the greatest of the
additional hazards being identified. For radioactive material in excepted packages, except for UN 3507,
URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE, special provision 290 of
chapter 3.3 applies.

2.0.3.6 Precedence of hazards
Cle'lss and 42 | 43 5.1 5.1 51 | 61,1|61,1| 6.1 6.1 .8, I' 8, .I 8 I! 8, !I 8 II.I 8, I.II
Packing Group | Il IIl |Dermal| Oral 1l Il |Liquid| Solid |Liquid| Solid |Liquid| Solid
3 I* 4.3 3 3 3 3 3 = 3 = 3 =
3 I* 4.3 3 3 3 3 8 - 3 - 3 -
3 4.3 61 | 61 | 61 | 3F 8 - 8 - 3 -
41 I 42 | 43 5.1 41 41 6.1 6.1 41 41 - 8 - 41 - 41
41 I* 42 | 43 5.1 41 41 6.1 6.1 6.1 41 — 8 — 8 — 41
42 1 4.3 5.1 42 | 4.2 6.1 6.1 42 | 4.2 8 8 42 | 42 | 42 | 4.2
4.2 1l 4.3 5.1 51 4.2 6.1 6.1 6.1 4.2 8 8 8 8 42 | 4.2
4.3 1 5.1 43 | 43 | 6.1 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43
43 1 5.1 43 | 43 | 6.1 43 | 43 | 43 8 8 43 | 43 | 43 | 483
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Class and 42 | a3 51 5.1 51 | 61,1 |61,1| 6.1 6.1 .8, I. 8, .I 8 I! 8, !I 8 II.I 8, I‘II

Packing Group | I Il |Dermal| Oral Il Il [Liquid| Solid |Liquid| Solid |Liquid| Solid
4.3 10 5.1 5.1 43 | 641 6.1 6.1 4.3 8 8 8 8 43 | 43
51 1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1
51 1 6.1 5.1 5.1 51 8 8 5.1 5.1 51 5.1
51 1 61 | 61 | 61 | 5.1 8 8 8 8 51 | 5.1
6.1 |, Dermal 8 6.1 6.1 6.1 6.1 6.1
6.1 |, Oral 8 6.1 6.1 6.1 6.1 6.1
6.1 I, Inhalation 8 6.1 6.1 6.1 6.1 6.1
6.1 Il, Dermal 8 6.1 8 6.1 6.1 6.1
6.1 1l, Oral 8 8 8 6.1 6.1 6.1
6.1 |l 8 8 8 8 8 8

“ Substances of class 4.1 other than self-reactive substances and solid desensitized explosives and substances of
class 3 other than liquid desensitized explosives.

7 6.1 for pesticides.
— Denotes an impossible combination.

For hazards not shown in this table, see 2.0.3.4 and 2.0.3.5.

2.0.4 Transport of samples
2.0.41 When the hazard class of a substance is uncertain and it is being transported for further testing, a tentative
hazard class, proper shipping name and identification number shall be assigned on the basis of the consignor’s
knowledge of the substances and application of:
.1 the classification criteria of this Code; and
.2 the precedence of hazards given in 2.0.3.
The most severe packing group possible for the proper shipping name chosen shall be used.
Where this provision is used, the proper shipping name shall be supplemented with the word “SAMPLE” (such
as FLAMMABLE LIQUID, N.O.S., SAMPLE). In certain instances, where a specific proper shipping name is
provided for a sample of a substance considered to meet certain classification criteria (such as UN 3167, GAS
SAMPLE, NON-PRESSURIZED, FLAMMABLE), that proper shipping name shall be used. When an N.O.S.
entry is used to transport the sample, the proper shipping name need not be supplemented with the technical
name as required by special provision 274.
2.04.2 Samples of the substance shall be transported in accordance with the provisions applicable to the tentative
assigned proper shipping name provided:
.1 the substance is not considered to be a substance prohibited for transport by 1.1.3;
.2 the substance is not considered to meet the criteria for class 1 or considered to be an infectious
substance or a radioactive material;
.3 the substance is in compliance with 2.4.2.3.2.4.2 or 2.5.3.2.5.1 if it is a self-reactive substance or an
organic peroxide, respectively;
.4 the sampleis transported in a combination packaging with a net mass per package not exceeding 2.5 kg;
and
.5 the sample is not packed together with other goods.
2.0.4.3 Samples of energetic materials for testing purposes
2.0.4.31 Samples of organic substances carrying functional groups listed in tables A6.1 and/or A6.3 in appendix 6
(Screening Procedures) of the Manual of Tests and Criteria may be transported under UN 3224 (self-reactive
solid type C) or UN 3223 (self-reactive liquid type C), as applicable, of class 4.1 provided that:
.1 the samples do not contain any:
— known explosives;
— substances showing explosive effects in testing;
— compounds designed with the view of producing a practical explosive or pyrotechnic effect; or
— components consisting of synthetic precursors of intentional explosives;
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.2 for mixtures, complexes or salts of inorganic oxidizing substances of class 5.1 with organic material(s),
the concentration of the inorganic oxidizing substance is:

— less than 15%, by mass, if assigned to packing group | (high hazard) or Il (medium hazard); or
— less than 30%, by mass, if assigned to packing group lll (low hazard);

.3 available data do not allow a more precise classification;

.4 the sample is not packed together with other goods; and

.5 the sample is packed in accordance with packing instruction P520 and special packing provisions PP94
or PP95 of 4.1.4.1, as applicable.

2.0.5 Transport of wastes

2.0.51 Preamble

Wastes, which are dangerous goods, shall be transported in accordance with the relevant international
recommendations and conventions and, in particular, where it concerns transport by sea, with the provisions
of this Code.

2.0.5.2 Applicability

2.0.5.21 The provisions of this chapter are applicable to the transport of wastes by ships and shall be considered in
conjunction with all other provisions of this Code.

2.0.5.2.2 Substances, solutions, mixtures or articles containing or contaminated with radioactive material are subject
to the applicable provisions for radioactive material in class 7, and are not to be considered as wastes for the
purposes of this chapter.

2.0.5.3 Transboundary movements under the Basel Convention”

2.0.5.31 Transboundary movement of wastes is permitted to commence only when:

.1 notification has been sent by the competent authority of the country of origin, or by the generator or
exporter through the channel of the competent authority of the country of origin, to the country of final
destination; and

.2 the competent authority of the country of origin, having received the written consent of the country of
final destination stating that the wastes will be safely incinerated or treated by other methods of disposal,
has given authorization to the movement.

2.0.5.3.2 In addition to the transport document required in chapter 5.4, all transboundary movements of wastes shall
be accompanied by a waste movement document from the point at which a transboundary movement
commences to the point of disposal. This document shall be available at all times to the competent authorities
and to all persons involved in the management of waste transport operations.

2.0.5.3.3 The transport of solid wastes in bulk in cargo transport units and road vehicles is only permitted with the
approval of the competent authority of the country of origin.

2.0.5.3.4 In the event that packages and cargo transport units containing wastes are suffering from leakage or spillage,
the competent authorities of the countries of origin and destination shall be immediately informed and advice
on the action to be taken obtained from them.

2.0.5.4 Classification of wastes

2.0.5.41 A waste containing only one constituent which is a dangerous substance subject to the provisions of this
Code shall be regarded as being that particular substance. If the concentration of the constituent is such that
the waste continues to present a hazard inherent in the constituent itself, it shall be classified according to
the criteria of the applicable classes.

2.0.5.4.2 A waste containing two or more constituents which are dangerous substances subject to the provisions of
this Code shall be classified under the applicable class in accordance with their dangerous characteristics
and properties as described in 2.0.5.4.3 and 2.0.5.4.4.

2.0.5.4.3 The classification according to the dangerous characteristics and properties shall be carried out as follows:

.1 determination of the physical and chemical characteristics and physiological properties by measurement
or calculation followed by classification according to the criteria of the applicable class(es); or

* Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal (1989).
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2.0.5.4.4

2.0.5.4.5

2.0.5.4.6

2.0.6

2.0.6.1

2.0.6.2

2.0.6.3

2.0.6.4

2.0.6.5

2.0.6.6

.2 ifthe determination is not practicable, the waste shall be classified according to the constituent presenting
the predominant hazard.

In determining the predominant hazard, the following criteria shall be taken into account:

.1 if one or more constituents fall within a certain class and the waste presents a hazard inherent in these
constituents, the waste shall be included in that class; or

.2 if there are constituents falling under two or more classes, the classification of the waste shall take into
account the order of precedence applicable to dangerous substances with multiple hazards set out
in 2.0.3.

Wastes harmful to the marine environment only shall be transported under the class 9 entries for
ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S., UN 3082, or ENVIRONMENTALLY
HAZARDOUS SUBSTANCE, SOLID, N.O.S., UN 3077, with the addition of the word “WASTE”. However, this
is not applicable to substances which are covered by individual entries in this Code.

Wastes not otherwise subject to the provisions of this Code but covered under the Basel Convention may be
transported under the class 9 entries for ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S,,
UN 3082 or ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., UN 3077 with the addition of
the word WASTE.

Classification of articles as articles containing dangerous goods N.O.S.

Note: For articles which do not have an existing proper shipping name and which contain only dangerous
goods within the permitted limited quantity amounts specified in column 7a of the Dangerous Goods List,
see UN 3363 and special provision 301 of chapter 3.3.

Articles containing dangerous goods may be classified as otherwise provided by this Code under the proper
shipping name for the dangerous goods they contain or in accordance with this section. For the purposes of
this section “article” means machinery, apparatus or other devices containing one or more dangerous goods
(or residues thereof) that are an integral element of the article, necessary for its functioning, and that cannot
be removed for the purpose of transport. An inner packaging shall not be an article.

Such articles may in addition contain batteries. Lithium batteries that are integral to the article shall be of a
type proven to meet the testing requirements of the Manual of Tests and Criteria, part lll, subsection 38.3,
except when pre-production prototype batteries or batteries of a small production run, consisting of not more
than 100 batteries, are installed in the article. Where a lithium battery installed in an article is damaged or
defective, the battery shall be removed.

This section does not apply to articles for which a more specific proper shipping name already exists in the
Dangerous Goods List of chapter 3.2.

This section does not apply to dangerous goods of class 1, class 6.2, class 7 or radioactive material contained
in articles. However, this section applies to articles containing explosives which are excluded from Class 1 in
accordance with 2.1.3.4.2.

Articles containing dangerous goods shall be assigned to the appropriate class determined by the hazards
present using, where applicable, the Precedence of Hazards table in 2.0.3.6 for each of the dangerous goods
contained in the article. If dangerous goods classified as class 9 are contained within the article, all other
dangerous goods present in the article shall be considered to present a higher hazard.

Subsidiary hazards shall be representative of the primary hazard posed by the other dangerous goods
contained within the article. When only one dangerous good is present in the article, the subsidiary hazard(s),
if any, shall be the subsidiary hazard(s) identified in column 4 of the Dangerous Goods List. If the article
contains more than one dangerous good and these could react dangerously with one another during
transport, each of the dangerous goods shall be enclosed separately (see 4.1.1.6).
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Class 1 — Explosives

21.0 Introductory notes (these notes are not mandatory)

Note 1: Class 1 is a restricted class, that is, only those explosive substances and articles that are listed in the
Dangerous Goods List in chapter 3.2 may be accepted for transport. However, the competent authorities
retain the right by mutual agreement to approve transport of explosive substances and articles for special
purposes under special conditions. Therefore entries have been included in the Dangerous Goods List for
“Substances, explosive, not otherwise specified” and “Articles, explosive, not otherwise specified”. It is
intended that these entries should only be used when no other method of operation is possible.

Note 2: General entries such as “Explosive, blasting, type A” are used to allow for the transport of new substances.
In preparing these provisions, military ammunition and explosives have been taken into consideration to the
extent that they are likely to be transported by commercial carriers.

Note 3: A number of substances and articles in class 1 are described in appendix B. These descriptions are given
because a term may not be well-known or may be at variance with its usage for regulatory purposes.

Note 4: Class 1 is unique in that the type of packaging frequently has a decisive effect on the hazard and therefore on
the assignment to a particular division. The correct division is determined by use of the procedures provided
in this chapter.

211 Definitions and general provisions

21141 Class 1 comprises:

.1 explosive substances (a substance which is not itself an explosive but which can form an explosive
atmosphere of gas, vapour or dust is not included in class 1), except those which are too dangerous to
transport or those where the predominant hazard is one appropriate to another class;

.2 explosive articles, except devices containing explosive substances in such quantity or of such a
character that their inadvertent or accidental ignition or initiation during transport shall not cause any
effect external to the device either by projection, fire, smoke, heat or loud noise (see 2.1.3.4); and

.3 substances and articles not mentioned under .1 and .2 which are manufactured with a view to producing
a practical explosive or pyrotechnic effect.

211.2 Transport of explosive substances which are unduly sensitive, or so reactive as to be subject to spontaneous
reaction, is prohibited.

2113 Definitions

For the purposes of this Code, the following definitions apply:

1 Explosive substance means a solid or liquid substance (or a mixture of substances) which is in itself
capable by chemical reaction of producing gas at such a temperature and pressure and at such a speed
as to cause damage to the surroundings. Pyrotechnic substances are included even when they do not
evolve gases.

.2 Pyrotechnic substance means a substance or a mixture of substances designed to produce an effect by
heat, light, sound, gas or smoke or a combination of these as the result of non-detonative self-sustaining
exothermic chemical reactions.

.3 Explosive article means an article containing one or more explosive substances.
.4 Mass explosion means one which affects almost the entire load virtually instantaneously.

.5 Phlegmatized means that a substance (or “phlegmatizer”) has been added to an explosive to enhance its
safety in handling and transport. The phlegmatizer renders the explosive insensitive, or less sensitive, to
the following actions: heat, shock, impact, percussion or friction. Typical phlegmatizing agents include,
but are not limited to: wax, paper, water, polymers (such as chlorofluoropolymers), alcohol and oils (such
as petroleum jelly and paraffin).
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2114 Hazard divisions
The six hazard divisions of class 1 are:
Division 1.1 Substances and articles which have a mass explosion hazard
Division 1.2 Substances and articles which have a projection hazard but not a mass explosion hazard
Division 1.3 Substances and articles which have a fire hazard and either a minor blast hazard or a minor
projection hazard or both, but not a mass explosion hazard
This division comprises substances and articles:
.1 which give rise to considerable radiant heat; or
.2 which burn one after another, producing minor blast or projection effects or both.
Division 1.4 Substances and articles which present no significant hazard
This division comprises substances and articles which present only a small hazard in the event
of ignition or initiation during transport. The effects are largely confined to the package and no
projection of fragments of appreciable size or range is to be expected. An external fire must not
cause virtually instantaneous explosion of almost the entire contents of the package.
Note: Substances and articles in this division are in compatibility group S if they are so
packaged or designed that any hazardous effects arising from the accidental functioning are
confined within the package unless the package has been degraded by fire, in which case
all blast or projection effects are limited to the extent that they do not significantly hinder fire
fighting or other emergency response efforts in the immediate vicinity of the package.
Division 1.5 Very insensitive substances which have a mass explosion hazard
This division comprises substances which have a mass explosion hazard but are so insensitive
that there is very little probability of initiation or of transition from burning to detonation under
normal conditions of transport.
Note: The probability of transition from burning to detonation is greater when large quantities
are transported in a ship. As a consequence, the stowage provisions for explosive substances
in division 1.1 and for those in division 1.5 are identical.
Division 1.6 Extremely insensitive articles which do not have a mass explosion hazard
This division comprises articles which predominantly contain extremely insensitive substances
and which demonstrate a negligible probability of accidental initiation or propagation.
Note: The hazard from articles of division 1.6 is limited to the explosion of a single article.
2115 Any substance or article having or suspected of having explosive characteristics shall first be considered for
classification in class 1 in accordance with the procedures in 2.1.3. Goods are not classified in class 1 when:
.1 unless specially authorized, the transport of an explosive substance is prohibited because sensitivity of
the substance is excessive;
.2 the substance or article comes within the scope of those explosive substances and articles which are
specifically excluded from class 1 by the definition of this class; or
.3 the substance or article has no explosive properties.
21.2 Compatibility groups and classification codes
21.24 Goods of class 1 are considered to be “compatible” if they can be safely stowed or transported together
without significantly increasing either the probability of an accident or, for a given quantity, the magnitude of
the effects of such an accident. By this criterion, goods listed in this class have been divided into a number
of compatibility groups, each denoted by a letter from A to L (excluding I), N and S. These are described
in 2.1.2.2 and 2.1.2.3.
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21.2.2 Compatibility groups and classification codes
Description of substance or articles to be classified Compatibility | Classification
group code
Primary explosive substance A 11A
Article containing a primary explosive substance and not containing two or more B 1.1B
effective protective features. Some articles, such as detonators for blasting, 1.2B
detonator assembilies for blasting and primers, cap-type, are included even though 1.4B
they do not contain primary explosives
Propellant explosive substance or other deflagrating explosive substance or article C 1.1C
containing such explosive substance 1.2C
1.3C
1.4C
Secondary detonating explosive substance or black powder or article containing a D 11D
secondary detonating explosive substance, in each case without means of initiation 1.2D
and without a propelling charge, or article containing a primary explosive substance 1.4D
and containing two or more effective protective features 1.5D
Article containing a secondary detonating explosive substance, without means of E 1.1E
initiation, with a propelling charge (other than one containing a flammable liquid or gel 1.2E
or hypergolic liquids) 1.4E
Article containing a secondary detonating explosive substance with its own means of F 1.1F
initiation, with a propelling charge (other than one containing a flammable liquid or gel 1.2F
or hypergolic liquids) or without a propelling charge 1.3F
1.4F
Pyrotechnic substance, or article containing a pyrotechnic substance, or article G 1.1G
containing both an explosive substance and an illuminating, incendiary, tear- or 112G
smoke-producing substance (other than a water-activated article or one containing 1.3G
white phosphorus, phosphides, a pyrophoric substance, a flammable liquid or gel, or 1.4G
hypergolic liquids)
Article containing both an explosive substance and white phosphorus H 1.2H
1.3H
Article containing both an explosive substance and a flammable liquid or gel J 11J
1.2J
1.3J
Article containing both an explosive substance and a toxic chemical agent K 1.2K
1.3K
Explosive substance or article containing an explosive substance and presenting a L 1.1L
special hazard (such as due to water-activation or presence of hypergolic liquids, 1.2L
phosphides or a pyrophoric substance) and needing isolation of each type 1.3L
(see 7.2.7.1.4, note 2)
Articles predominantly containing extremely insensitive substances 1.6N
Substance or article so packaged or designed that any hazardous effects arising 1.4S
from accidental functioning are confined within the package unless the package has
been degraded by fire, in which case all blast or projection effects are limited to the
extent that they do not significantly hinder or prohibit fire fighting or other emergency
response efforts in the immediate vicinity of the package
Note 1: Articles of compatibility groups D and E may be fitted or packed together with their own means of
initiation provided that such means have at least two effective protective features designed to prevent an
explosion in the event of accidental functioning of the means of initiation. Such articles and packages shall
be assigned to compatibility groups D or E.
Note 2: Articles of compatibility groups D and E may be packed together with their own means of initiation,
which do not have two effective protective features when, in the opinion of the competent authority of the
country of origin, the accidental functioning of the means of initiation does not cause the explosion of an
article under normal conditions of transport. Such packages shall be assigned to compatibility groups D or E.
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21.2.3

21.24

213
A 21.3.1

21.3.2

21.3.3

21.3.4
2.1.3.441

21.3.4.2

Scheme of classification of explosives, combination of hazard division with compatibility group

Hazard Compatibility group S As
division A B c D E F G H J K L N s
1.1 11A [ 11B | 11C | 11D | 11E | 11F | 1.1G 1.1J 1.1L 9
1.2 12B | 1.2C | 12D | 1.2E | 1.2F | 1.2G | 1.2H | 1.2 | 1.2K | 1.2L 10
1.3 1.3C 1.38F | 1.3G | 1.3H | 1.3J | 1.3K | 1.3L 7
1.4 14B | 1.4C | 1.4D | 1.4E | 1.4F | 1.4G 1.4S 7

15 1.5D 1

1.6 1.6N 1
> 11-1.6 1 3 4 4 3 4 4 2 3 2 3 1 1 35

The definitions of compatibility groups in 2.1.2.2 are intended to be mutually exclusive, except for a substance
or article which qualifies for compatibility group S. Since the criterion of compatibility group S is an empirical
one, assignment to this group is necessarily linked to the tests for assignment to division 1.4.

Classification procedure

Any substance or article having or suspected of having explosive characteristics shall be considered for
classification in class 1. Substances and articles classified in class 1 shall be assigned to the appropriate
division and compatibility group. Goods of class 1 shall be classified in accordance with the Manual of Tests
and Criteria, as amended.

Prior to transport, the classification of all explosive substances and articles, together with the compatibility
group assignment and the proper shipping name under which the substance or article is to be transported,
shall have been approved by the competent authority of the country of manufacture. A new approval would
be required for:

.1 anew explosive substance; or

.2 a new combination or mixture of explosive substances which is significantly different from other
combinations or mixtures previously manufactured and approved; or

.3 a new design of an explosive article, an article containing a new explosive substance, or an article
containing a new combination or mixture of explosive substances; or

.4 an explosive substance or article with a new design or type of packaging, including a new type of inner
packaging.

Assessment of the hazard division is usually made on the basis of test results. A substance or article shall
be assigned to the hazard division which corresponds to the results of the tests to which the substance or
article, as offered for transport, has been subjected. Other test results, and data assembled from accidents
which have occurred, may also be taken into account.

Exclusion from class 1

The competent authority may exclude an article or substance from class 1 by virtue of test results and the
class 1 definition.

An article may be excluded from class 1 by the competent authority when three unpackaged articles, each
individually activated by its own means of initiation or ignition or external means to function in the designed
mode, meet the following test criteria:

.1 no external surface shall have a temperature of more than 65°C. A momentary spike in temperature up
to 200°C is acceptable;

.2 no rupture or fragmentation of the external casing or movement of the article or detached parts thereof
of more than one metre in any direction;

Note: Where the integrity of the article may be affected in the event of an external fire these criteria shall be
examined by a fire test. One such method is described in ISO 14451-2 using a heating rate of 80 K/min.

.3 no audible report exceeding 135 dB(C) peak at a distance of one metre;

.4 no flash or flame capable of igniting a material such as a sheet of 80 & 10 g/m? paper in contact with the
article; and
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.5 no production of smoke, fumes or dust in such quantities that the visibility in a one cubic metre chamber
equipped with appropriately sized blow out panels is reduced more than 50% as measured by a
calibrated light (lux) meter or radiometer located one metre from a constant light source located at the
midpoint on opposite walls. The general guidance on Optical Density Testing in ISO 5659-1 and the
general guidance on the Photometric System described in Section 7.5 in ISO 5659-2 may be used or
similar optical density measurement methods designed to accomplish the same purpose may also be
employed. A suitable hood cover surrounding the back and sides of the light meter shall be used to
minimize effects of scattered or leaking light not emitted directly from the source.

Note 1: If during the tests addressing criteria .1, .2, .3 and .4 no or very little smoke is observed the test
described in .5 may be waived.

Note 2: The competent authority may require testing in packaged form if it is determined that, as packaged
for transport, the article may pose a greater hazard.

21.3.5 Assignment of fireworks to hazard divisions

2.1.3.51 Fireworks shall normally be assigned to hazard divisions 1.1, 1.2, 1.3, and 1.4 on the basis of test data derived
from Test Series 6 of the Manual of Tests and Criteria. However:

1 waterfalls containing flash composition (see note 2 of 2.1.3.5.5) shall be classified as 1.1G regardless of
the results of Test Series 6;

.2 since the range of fireworks is very extensive and the availability of test facilities may be limited,
assignment to hazard divisions may also be made in accordance with the procedure in 2.1.3.5.2.

A 21.3.5.2 Assignment of fireworks to UN Nos. 0333, 0334, 0335 or 0336, and assignments of articles to UN 0431 for
those used for theatrical effects meeting the definition for article type and the 1.4G specification in the default
fireworks classification table in 2.1.3.5.5 may be made on the basis of analogy, without the need for Test
Series 6 testing, in accordance with the default fireworks classification table in 2.1.3.5.5. Such assignment
shall be made with the agreement of the competent authority. ltems not specified in the table shall be
classified on the basis of test data derived from Test Series 6 of the Manual of Tests and Criteria.

Note: The addition of other types of fireworks to column 1 of the table in 2.1.3.5.5 shall only be made on the
basis of full test data submitted to the UN Sub-Committee of Experts on the Transport of Dangerous Goods
for consideration.

2.1.3.5.3 Where fireworks of more than one hazard division are packed in the same package they shall be classified on
the basis of the highest hazard division unless test data derived from Test Series 6 of the Manual of Tests and
Criteria indicate otherwise.

21.3.54 The classification shown in the table in 2.1.3.5.5 applies only for articles packed in fibreboard boxes (4G).
2.1.3.5.5 Default fireworks classification table”

Note 1: References to percentages in the table, unless otherwise stated, are to the mass of all pyrotechnic
substances (e.g. rocket motors, lifting charge, bursting charge and effect charge).

Note 2: “Flash composition” in this table refers to pyrotechnic substances in powder form or as pyrotechnic
units as presented in the fireworks that are used in waterfalls, or to produce an aural effect or used as a
bursting charge, or propellant charge unless:

(@ the time taken for the pressure rise in the HSL Flash Composition Test in appendix 7 of the Manual of
Tests and Criteria is demonstrated to be more than 6 ms for 0.5 g of pyrotechnic substance; or

(b) the pyrotechnic substance gives a negative result in the US Flash Composition Test in Appendix 7 of

the Manual of Tests and Criteria.

Note 3: Dimensions in millimetres refers to:

— for spherical and peanut shells, the diameter of the sphere of the shell;

— for cylinder shells, the length of the shell;

- for a shell in mortar, Roman candle, shot tube firework or mine, the inside diameter of the tube comprising
or containing the firework;

— for a bag mine or cylinder mine, the inside diameter of the mortar intended to contain the mine.

“This table contains a list of firework classifications that may be used in the absence of Test Series 6, of the Manual of
Tests and Criteria, data (see 2.1.3.5.2).
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21.3.6 Classification documentation
2.1.3.61 A competent authority assigning an article or substance into class 1 should confirm with the applicant that
classification in writing.
2.1.3.6.2 A competent authority classification document may be in any form and may consist of more than one page,
provided pages are numbered consecutively. The document should have a unique reference.
2.1.3.6.3 The information provided shall be easy to identify, legible and durable.
2.1.3.6.4 Examples of the information that may be provided in the classification documents are as follows:
.1 the name of the competent authority and the provisions in national legislation under which it is granted
its authority;
.2 the modal or national regulations for which the classification document is applicable;
.3 confirmation that the classification has been approved, made or agreed in accordance with the United
Nations Recommendations on the Transport of Dangerous Goods or the relevant modal regulations;
.4 thename and address of the person in law to which the classification has been assigned and any company
registration which uniquely identifies a company or other body corporate under national legislation;
.5 the name under which the explosives will be placed on the market or otherwise supplied for transport;
.6 the Proper Shipping Name, UN number, Class, Hazard Division and corresponding compatibility group
of the explosives;
.7 where appropriate, the maximum net explosive mass of the package or article;
.8 the name, signature, stamp, seal or other identification of the person authorized by the competent
authority to issue the classification document is clearly visible;
.9 where safety in transport or the hazard division is assessed as being dependent upon the packaging, the
packaging mark or a description of the permitted:
- inner packagings
- intermediate packagings
- outer packagings
.10 the classification document states the part number, stock number or other identifying reference under
which the explosives will be placed onto the market or otherwise supplied for transport;
.11 the name and address of the person in law who manufactured the explosives and any company
registration which uniquely identifies a company or other body corporate under national legislation;
.12 any additional information regarding the applicable packing instruction and special packing provisions
where appropriate;
.13 the basis for assigning the classification, i.e. whether on the basis of test results, default for fireworks,
analogy with classified explosive, by definition from the Dangerous Goods List etc.;
.14 any special conditions or limitations that the competent authority has identified as relevant to the safety
for transport of the explosives, the communication of the hazard and international transport; and
.15 the expiry date of the classification document is given where the competent authority considers one to
be appropriate.
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2.2.0 Introductory note

“Toxic” has the same meaning as “poisonous”.

2.21 Definitions and general provisions

2.211 A gas is a substance which:
.1 at 50°C has a vapour pressure greater than 300 kPa; or
.2 is completely gaseous at 20°C at a standard pressure of 101.3 kPa.

2.21.2 The transport condition of a gas is described according to its physical state as:

.1 compressed gas: a gas which when packaged under pressure for transport is entirely gaseous at —50°C;
this category includes all gases with a critical temperature less than or equal to —50°C;

.2 liquefied gas: a gas which when packaged under pressure for transport is partially liquid at temperatures
above —50 °C. A distinction is made between:

high pressure liquefied gas: a gas with a critical temperature between —50°C and +65°C, and
low pressure liquefied gas: a gas with a critical temperature above +65°C;

.3 refrigerated liquefied gas: a gas which when packaged for transport is made partially liquid because of
its low temperature;

.4 dissolved gas: a gas which when packaged under pressure for transport is dissolved in a liquid phase
solvent;

.5 adsorbed gas: a gas which when packaged for transport is adsorbed onto a solid porous material
resulting in an internal receptacle pressure of less than 101.3 kPa at 20°C and less than 300 kPa at 50°C.

A 2.21.3 The class comprises compressed gases, liquefied gases, dissolved gases, refrigerated liquefied gases,
adsorbed gases, mixtures of one or more gases with one or more vapours of substances of other classes,
articles charged with a gas, aerosols and chemicals under pressure.

2214 Gases are normally transported under pressure varying from high pressure in the case of compressed gases
to low pressure in the case of refrigerated gases.

2.21.5 According to their chemical properties or physiological effects, which may vary widely, gases may be:
flammable; non-flammable; non-toxic; toxic; supporters of combustion; corrosive; or may possess two or
more of these properties simultaneously.

2.21.51 Some gases are chemically and physiologically inert. Such gases as well as other gases, normally accepted
as non-toxic, will nevertheless be suffocating in high concentrations.

2.21.5.2 Many gases of this class have narcotic effects which may occur at comparatively low concentrations or may
evolve highly toxic gases when involved in a fire.

2.21.5.3 All gases which are heavier than air will present a potential danger if allowed to accumulate in the bottom of
cargo spaces.

2.2.2 Class subdivisions
Class 2 is subdivided further according to the primary hazard of the gas during transport:

A\ Note: For UN 1950 AEROSOLS, see also the criteria in special provision 63. For chemicals under pressure of
UN Nos. 3500 to 3505, see also special provision 362. For UN 2037 RECEPTACLES, SMALL, CONTAINING
GAS (GAS CARTRIDGES), see also special provision 303.
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2221 Class 2.1 Flammable gases

Gases which at 20°C and a standard pressure of 101.3 kPa:
.1 areignitable when in a mixture of 13% or less by volume with air; or

A .2 have a flammable range with air of at least 12 percentage points regardless of the lower flammable limit.
Flammability shall be determined by tests or calculation in accordance with methods adopted by the
International Organization for Standardization (see ISO 10156:2017). Where insufficient data are available
to use these methods, tests by a comparable method recognized by a national competent authority may
be used.

2.2.2.2 Class 2.2 Non-flammable, non-toxic gases

Gases which:

.1 are asphyxiant — gases which dilute or replace the oxygen normally in the atmosphere; or

.2 are oxidizing — gases which may, generally by providing oxygen, cause or contribute to the combustion
of other material more than air does; or

.3 do not come under the other classes.
A Note: In 2.2.2.2.2, “gases which cause or contribute to the combustion of other material more than air does”

means pure gases or gas mixtures with an oxidizing power greater than 23.5% as determined by a method
specified in ISO 10156:2017.

2.2.2.3 Class 2.3  Toxic gases

Gases which:

.1 are known to be so toxic or corrosive to humans as to pose a hazard to health; or

.2 are presumed to be toxic or corrosive to humans because they have a LCs, value (as defined in 2.6.2.1)
equal to or less than 5,000 mL/m?® (ppm).

Note: Gases meeting the above criteria owing to their corrosivity are to be classified as toxic with a subsidiary
corrosive hazard.

2224 Gases and gas mixtures with hazards associated with more than one division take the following precedence:
1 class 2.3 takes precedence over all other classes;
.2 class 2.1 takes precedence over class 2.2.

2.2.2.5 Gases of class 2.2 are not subject to the provisions of this Code if they are transported at a pressure of less
than 200 kPa at 20°C and are not liquefied or refrigerated liquefied gases.

2.2.2.6 Gases of class 2.2 are not subject to the provisions of this Code when contained in the following:
1 foodstuffs (except UN 1950), including carbonated beverages;
.2 balls intended for use in sports; or
.3 tyres (except for air transport).
Note: This exemption does not apply to lamps. For lamps see 1.1.1.9.

2.2.3 Mixtures of gases
For the classification of gas mixtures (including vapours of substances from other classes), the following
principles shall be used:

A 1 Flammability shall be determined by tests or calculation in accordance with methods adopted by the
International Organization for Standardization (see ISO 10156:2017). Where insufficient data are available
to use these methods, tests by a comparable method recognized by a national competent authority may
be used.

.2 The level of toxicity is determined either by tests to measure the LCy, value (as defined in 2.6.2.1) or by a
calculation method using the following formula:

1

)

i=1 Ti
where: f,

;= mole fraction of the ith component substance of the mixture;

T, = toxicity index of the i component substance of the mixture (the T; equals the LC, value
when available).

LCsy  Toxic (mixture) =
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When LCg, values are unknown, the toxicity index is determined by using the lowest LCy, value of
substances of similar physiological and chemical effects, or through testing if this is the only practical
possibility.

.3 A gas mixture has a subsidiary hazard of corrosivity when the mixture is known by human experience
to be destructive to the skin, eyes or mucous membranes or when the LCy, value of the corrosive
components of the mixture is equal to or less than 5,000 mL/m3 (ppm) when the LCyj is calculated by the
formula:

LCs, Corrosive (mixture) =
f

ci

T

= ci
where: f,; = mole fraction of the /" corrosive component substance of the mixture;
T = toxicity index of the /" corrosive component substance of the mixture (the T equals
the LCs value when available).

.4 Oxidizing ability is determined either by tests or by calculation methods adopted by the International
Organization for Standardization (see note in 2.2.2.2).

2.2.4 Gases not accepted for transport

Chemically unstable gases of class 2 shall not be accepted for transport unless the necessary precautions
have been taken to prevent the possibility of a dangerous decomposition or polymerization under normal
conditions of transport or unless transported in accordance with special packing provision (r) of packing
instruction P200 (5) of 4.1.4.1, as applicable. For the precautions necessary to prevent polymerization, see
special provision 386 of chapter 3.3. To this end particular care shall be taken to ensure that receptacles and
tanks do not contain any substances liable to promote these reactions.
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2.3.0

2.3.1
2.3.141

2.31.2

2.3.1.3

2314

2.3.2
2.3.21

2.3.211

2.3.2.1.2

Introductory note

The flashpoint of a flammable liquid may be altered by the presence of an impurity. The substances listed
in class 3 in the Dangerous Goods List in chapter 3.2 shall generally be regarded as chemically pure.
Since commercial products may contain added substances or impurities, flashpoints may vary, and this
may have an effect on classification or determination of the packing group for the product. In the event of
doubt regarding the classification or packing group of a substance, the flashpoint of the substance shall be
determined experimentally.

Definitions and general provisions

Class 3 includes the following substances:
.1 flammable liquids (see 2.3.1.2 and 2.3.1.3);

.2 liquid desensitized explosives (see 2.3.1.4).

Flammable liquids are liquids, or mixtures of liquids, or liquids containing solids in solution or suspension
(such as paints, varnishes, lacquers, etc., but not including substances which, on account of their other
dangerous characteristics, have been included in other classes) which give off a flammable vapour at or
below 60°C closed-cup test (corresponding to 65.6°C open-cup test), normally referred to as the “flashpoint”.
This also includes:

.1 liquids offered for transport at temperatures at or above their flashpoint; and
.2 substances transported or offered for transport at elevated temperatures in a liquid state, which give off
a flammable vapour at temperatures equal to or below the maximum transport temperature.

However, the provisions of this Code need not apply to such liquids with a flashpoint of more than 35°C which
do not sustain combustion. Liquids are considered to be unable to sustain combustion for the purposes of
the Code if:

.1 they have passed the suitable combustibility test (see the Sustained Combustibility Test prescribed in
part lll, 32.5.2 of the Manual of Tests and Criteria); or

.2 their fire point according to ISO 2592:1973 is greater than 100°C; or

.3 they are water-miscible solutions with a water content of more than 90%, by mass.

Liquid desensitized explosives are explosive substances which are dissolved or suspended in water or other
liquid substances, to form a homogeneous liquid mixture to suppress their explosive properties. Entries in

the Dangerous Goods List for liquid desensitized explosives are UN 1204, UN 2059, UN 3064, UN 3343,
UN 3357 and UN 3379.

Assignment of packing group

The criteria in 2.3.2.6 are used to determine the hazard grouping of a liquid that presents a hazard due to
flammability.

For liquids whose only hazard is flammability, the packing group for the substance is the hazard grouping
shown in 2.3.2.6.

For a liquid with additional hazard(s), the hazard group determined from 2.3.2.6 and the hazard group based
on the severity of the additional hazard(s) shall be considered, and the classification and packing group
determined in accordance with the provisions in chapter 2.0.
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2.3.2.2 Viscous flammable liquids such as paints, enamels, lacquers, varnishes, adhesives and polishes having a
flashpoint of less than 23°C may be placed in packing group Ill in conformity with the procedures prescribed
in the Manual of Tests and Criteria, part lll, subsection 32.3, provided that:

A1 The viscosity” and flashpoint are in accordance with the following table:

Kinematic viscosity
v (at nf:rt-r:eﬁ(c))l:;e;a)r rate) Flow-time t in seconds Jet diameter (mm) Flashpoinitn((o:éosed-cup)
mm?/s at 23°C
20 <v <80 20 <t<60 4 above 17
80 <v <135 60 <t <100 4 above 10
135 < v <220 20 <t <32 6 above 5
220 < v < 300 32<t<44 6 above —1
300 < v < 700 44 <t <100 6 above —5
700 <v 100 < t 6 no limit
.2 less than 3% of the clear solvent layer separates in the solvent separation test;
.3 the mixture or any separated solvent does not meet the criteria for class 6.1 or class 8;
.4 the substances are packed in receptacles of not more than 450 L capacity.
2.3.2.3 [Reserved]
2.3.24 Substances classified as flammable liquids due to their being transported or offered for transport at elevated

temperatures are included in packing group lIl.

2.3.25 Viscous liquids which:

—  have a flashpoint of 23°C or above and less than or equal to 60°C;

— are not toxic or corrosive;

— arenot environmentally hazardous or are environmentally hazardous transported in single or combination
packagings containing a net quantity per single or inner packaging of 5 L or less, provided the packagings
meet the general provisions of 4.1.1.1, 4.1.1.2 and 4.1.1.4 t0 4.1.1.8;

— contain not more than 20% nitrocellulose provided the nitrocellulose contains not more than 12.6%
nitrogen by dry mass; and

— are packed in receptacles of not more than 450 L capacity,

are not subject to the provisions for the marking, labelling and testing of packages in chapters 4.1, 5.2

and 6.1, if:

.1 in the solvent separation test (see part Ill, 32.5.1 of the Manual of Tests and Criteria) the height of the
separated layer of solvent is less than 3% of the total height; and

.2 the flowtime in the viscosity test (see part lll, 32.4.3 of the Manual of Tests and Criteria) with a jet diameter
of 6 mm is equal to or greater than:

1 60s;or
.2 40 s if the viscous liquid contains not more than 60% of class 3 substances.

The following statement shall be included in the transport document: “Transport in accordance with 2.3.2.5
of the IMDG Code” (see 5.4.1.5.10).

2.3.2.6 Hazard grouping based on flammability

Flammable liquids are grouped for packing purposes according to their flashpoint, their boiling point, and
their viscosity. This table shows the relationship between two of these characteristics.

Packing group

Flashpoint (closed-cup) in °C

Initial boiling point in °C

| - <35
Il <23 > 35
1]l > 23to < 60 > 35

" Viscosity determination: Where the substance concerned is non-Newtonian, or where a flow cup method of viscosity determination
is otherwise unsuitable, a variable shear-rate viscometer shall be used to determine the dynamic viscosity coefficient of the sub-
stance, at 23 °C, at a number of shear rates. The values obtained are plotted against shear rate and then extrapolated to zero shear
rate. The dynamic viscosity thus obtained, divided by the density, gives the apparent kinematic viscosity at near-zero shear rate.
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2.3.3 Determination of flashpoint
Note: The provisions of this section are not mandatory.

2.3.31 The flashpoint of a flammable liquid is the lowest temperature of the liquid at which its vapour forms an
ignitable mixture with air. It gives a measure of the risk of formation of explosive or ignitable mixtures when
the liquid escapes from its packing. A flammable liquid cannot be ignited so long as its temperature remains
below the flashpoint.

Note: Do not confuse the flashpoint with the ignition temperature, which is the temperature to which an
explosive vapour—air mixture must be heated to cause actual explosion. There is no relationship between the
flashpoint and the ignition temperature.

2.3.3.2 The flashpoint is not an exact physical constant for a given liquid. It depends to some extent on the construction
of the test apparatus used and on the testing procedure. Therefore, when providing flashpoint data, specify
the name of the test apparatus.

2.3.3.3 Several standard apparatuses are in current use. They all operate on the same principle: a specified quantity
of the liquid is introduced into a receptacle at a temperature well below the flashpoint to be expected, then
slowly heated; periodically, a small flame is brought near to the surface of the liquid. The flashpoint is the
lowest temperature at which a “flash” is observed.

2.3.34 The test methods can be divided into two groups, depending on the use in an apparatus of an open receptacle
(open-cup methods) or a closed one which is only opened to admit the flame (closed-cup methods). As a rule,
the flashpoints found in an open-cup test are a few degrees higher than in a closed-cup test.

2.3.3.5 In general, reproducibility in closed-cup apparatus is better than in open-cup.

2.3.3.5.1 It is therefore recommended that flashpoints, especially in the range around 23°C, shall be determined by
means of closed-cup (c.c) methods.

2.3.3.5.2 Flashpoint data in this Code are generally based on closed-cup methods. In countries where it is customary
to determine flashpoints by the open-cup method, the temperatures given by that method would need to be
reduced to correspond with those in this Code.

2.3.3.6 Determination of flashpoint
The following methods for determining the flashpoint of flammable liquids may be used:

International standards:
ISO 1516
ISO 1523
ISO 2719
ISO 13736
ISO 3679
ISO 3680
National standards:
American Society for Testing Materials International, 100 Barr Harbor Drive, PO Box C700,
West Conshohocken, Pennsylvania, USA 19428-2959:
ASTM D3828-07a, Standard Test Methods for Flash Point by Small Scale Closed Cup Tester
ASTM D56-05, Standard Test Method for Flash Point by Tag Closed Cup Tester
ASTM D3278-96(2004)e, Standard Test Methods for Flash Point of Liquids by Small Scale Closed-Cup
Apparatus
ASTM D93-08, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester
Association frangaise de normalisation, AFNOR, 11, rue Francis de Pressensé, 93571 La Plaine Saint-Denis
Cedex:
French Standard NF M 07-019
French Standards NF M 07-011/NF T 30-050/NF T 66-009
French Standard NF M 07-036
Deutsches Institut fir Normung, Burggrafenstr. 6, D-10787 Berlin:
Standard DIN 51755 (flashpoints below 65°C)
State Committee of the Council of Ministers for Standardization, 113813, GSP, Moscow,
M-49 Leninsky Prospect, 9:
GOST 12.1.044-84
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234 Determination of initial boiling point

The following methods for determining the initial boiling point of flammable liquids may be used:

International standards:
ISO 3924
ISO 4626
ISO 3405

National standards:
American Society for Testing Materials International, 100 Barr Harbor Drive, PO Box C700,
West Conshohocken, Pennsylvania, USA 19428-2959:

ASTM D86-07a, Standard Test Method for Distillation of Petroleum Products at Atmospheric Pressure
ASTM D1078-05, Standard Test Method for Distillation Range of Volatile Organic Liquids

Further acceptable methods:
Method A.2 as described in Part A of the Annex to Commission Regulation (EC) No. 440/2008."

2.3.5 Substances not accepted for transport

Chemically unstable substances of class 3 shall not be accepted for transport unless the necessary
precautions have been taken to prevent the possibility of a dangerous decomposition or polymerization
under normal conditions of transport. For the precautions necessary to prevent polymerization, see special
provision 386 of chapter 3.3. To this end particular care shall be taken to ensure that receptacles and tanks
do not contain any substances liable to promote these reactions.

* Commission Regulation (EC) No. 440/2008 of 30 May 2008 laying down test methods pursuant to Regulation (EC) No. 1907/2006
of the European Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)
(Official Journal of the European Union, No. L 142 of 31.05.2008, pages 1-739 and No. L 143 of 03.06.2008, page 55).
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Class 4 — Flammable solids;

substances liable to spontaneous combustion;
substances which, in contact with water,

emit flammable gases

2.4.0 Introductory note
Since organometallic substances can be classified in classes 4.2 or 4.3 with additional subsidiary hazards,
depending on their properties, a specific classification flowchart for these substances is given in 2.4.5.
2441 Definition and general provisions
24141 In this Code, class 4 deals with substances, other than those classified as explosives, which, under conditions
of transport, are readily combustible or may cause or contribute to a fire. Class 4 is subdivided as follows:
Class 4.1 — Flammable solids
Solids which, under conditions encountered in transport, are readily combustible or may cause or contribute
to fire through friction; self-reactive substances (solids and liquids) and polymerizing substances which are
liable to undergo a strongly exothermic reaction; solid desensitized explosives which may explode if not
diluted sufficiently;
Class 4.2 — Substances liable to spontaneous combustion
Substances (solids and liquids) which are liable to spontaneous heating under normal conditions encountered
in transport, or to heating up in contact with air, and being then liable to catch fire;
Class 4.3 — Substances which, in contact with water, emit flammable gases
Substances (solids and liquids) which, by interaction with water, are liable to become spontaneously
flammable or to give off flammable gases in dangerous quantities.
2.4.1.2 As referenced in this chapter, test methods and criteria, with advice on application of the tests, are given in
the Manual of Tests and Criteria for the classification of following types of substances of class 4:
.1 flammable solids (class 4.1);
.2 self-reactive substances (class 4.1);
.3 polymerizing substances (class 4.1);
.4 pyrophoric solids (class 4.2);
.5 pyrophoric liquids (class 4.2);
.6 self-heating substances (class 4.2); and
.7 substances which, in contact with water, emit flammable gases (class 4.3).
Test methods and criteria for self-reactive substances and polymerizing substances are given in part Il of the
Manual of Tests and Criteria, and test methods and criteria for the other types of substances of class 4 are
given in the Manual of Tests and Criteria, part lll, chapter 33.
2.4.2 Class 4.1 - Flammable solids, self-reactive substances,
solid desensitized explosives and polymerizing substances
2.4.21 General
Class 4.1 includes the following types of substances:
1 flammable solids (see 2.4.2.2);
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.2 self-reactive substances (see 2.4.2.3);
.3 solid desensitized explosives (see 2.4.2.4); and
.4 polymerizing substances (see 2.4.2.5).

Some substances (such as celluloid) may evolve toxic and flammable gases when heated or if involved in a fire.

2.4.2.2 Class 4.1 Flammable solids

2.4.2.21 Definitions and properties

2.4.2.21.1  For the purpose of this Code, flammable solids means readily combustible solids and solids which may cause
fire through friction.

2.4.2.21.2 Readily combustible solids means fibres, powdered, granular, or pasty substances which are dangerous if
they can be easily ignited by brief contact with an ignition source such as a burning match, and if the flame
spreads rapidly. The danger may come not only from the fire but also from toxic combustion products. Metal
powders are especially dangerous because of the difficulty of extinguishing a fire, since normal extinguishing
agents such as carbon dioxide or water can increase the hazard.

2.4.2.2.2 Classification of flammable solids

2.4.2.2.21 Powdered, granular or pasty substances shall be classified as readily combustible solids of class 4.1 when
the time of burning of one or more of the test runs, performed in accordance with the test method described
in the Manual of Tests and Criteria, part lll, 33.2.1, is less than 45 s or the rate of burning is more than
2.2 mm/s. Powders of metals or metal alloys shall be classified in class 4.1 when they can be ignited and the
reaction spreads over the whole length of the sample in 10 min or less.

2.4.2.2.2.2 Solids which may cause fire through friction shall be classified in class 4.1 by analogy with existing entries
(such as matches) until definitive criteria are established.

24223 Assignment of packing groups

2.4.2.2.3.1 Packing groups are assigned on the basis of the test methods referred toin 2.4.2.2.2.1. For readily combustible
solids (other than metal powders), packing group Il shall be assigned if the burning time is less than 45 s and
the flame passes the wetted zone. Packing group Il shall be assigned to powders of metal or metal alloys if
the zone of reaction spreads over the whole length of the sample in five minutes or less.

2.4.2.2.3.2 Packing groups are assigned on the basis of the test methods referred to in 2.4.2.2.2.1. For readily combustible
solids (other than metal powders), packing group lll shall be assigned if the burning time is less than 45 s and
the wetted zone stops the flame propagation for at least four minutes. Packing group Il shall be assigned to
metal powders if the reaction spreads over the whole length of the sample in more than five minutes but not
more than 10 min.

2.4.2.2.3.3 For solids which may cause fire through friction, the packing group shall be assigned by analogy with existing
entries or in accordance with any appropriate special provision.

24.2.24 Pyrophoric metal powders, if wetted with sufficient water to suppress their pyrophoric properties, may be
classified as class 4.1.

2.4.2.3 Class 4.1 Self-reactive substances

2.4.2.31 Definitions and properties

2.4.2.31.1  For the purposes of this Code:

Self-reactive substances are thermally unstable substances liable to undergo a strongly exothermic
decomposition even without participation of oxygen (air). Substances are not considered to be self-reactive
substances of class 4.1, if:

.1 they are explosives according to the criteria of class 1;

.2 they are oxidizing substances according to the classification procedure for class 5.1 (see 2.5.2) except
that mixtures of oxidizing substances which contain 5.0% or more of combustible organic substances
shall be subjected to the classification procedure defined in note 3;

.3 they are organic peroxides according to the criteria of class 5.2;
.4 their heat of decomposition is less than 300 J/g; or

.5 their self-accelerating decomposition temperature (SADT) (see 2.4.2.3.4) is greater than 75°C for a 50 kg
package.
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Note 1: The heat of decomposition may be determined using any internationally recognized method such as
differential scanning calorimetry and adiabatic calorimetry.

Note 2: Any substance which shows the properties of a self-reactive substance shall be classified as such,
even if this substance gives a positive test result according to 2.4.3.2 for inclusion in class 4.2.

Note 3: Mixtures of oxidizing substances meeting the criteria of class 5.1 which contain 5.0% or more of
combustible organic substances, which do not meet the criteria mentioned in .1, .3, .4 or .5 above, shall be
subjected to the self-reactive substance classification procedure.

A mixture showing the properties of a self-reactive substance, types B to F, shall be classified as a self-reactive
substance of class 4.1.

A mixture showing the properties of a self-reactive substance, type G, according to the principle 0f 2.4.2.3.3.2.7
shall be considered for classification as a substance of class 5.1 (see 2.5.2).

2.4.2.31.2 The decomposition of self-reactive substances can be initiated by heat, contact with catalytic impurities
(such as acids, heavy-metal compounds, bases), friction or impact. The rate of decomposition increases with
temperature and varies with the substance. Decomposition, particularly if no ignition occurs, may result in the
evolution of toxic gases or vapours. For certain self-reactive substances, the temperature shall be controlled.
Some self-reactive substances may decompose explosively, particularly if confined. This characteristic may
be modified by the addition of diluents or by the use of appropriate packagings. Some self-reactive substances
burn vigorously. Self-reactive substances are, for example, some compounds of the types listed below:

.1 aliphatic azo compounds (-C-N=N-C-);
2 organic azides (-C-Nj);

.3 diazonium salts (-CN, Z");

4  N-nitroso compounds (-N-N=0); and

.5 aromatic sulphonylhydrazides (-SO,—NH-NH,).

This list is not exhaustive and substances with other reactive groups and some mixtures of substances may
have similar properties.

2.4.2.3.2 Classification of self-reactive substances

2.4.2.3.21 Self-reactive substances are classified into seven types according to the degree of danger they present. The
types of self-reactive substance range from type A, which may not be accepted for transport in the packaging
in which it is tested, to type G, which is not subject to the provisions for self-reactive substances of class 4.1.
The classification of types B to F is directly related to the maximum quantity allowed in one packaging.

2.4.2.3.2.2 Self-reactive substances permitted for transport in packagings are listed in 2.4.2.3.2.3, those permitted for
transport in IBCs are listed in packing instruction IBC520 and those permitted for transport in portable tanks
are listed in portable tank instruction T23. For each permitted substance listed, the appropriate generic entry
of the Dangerous Goods List (UN 3221 to UN 3240) is assigned, and appropriate subsidiary hazards and
remarks providing relevant transport information are given. The generic entries specify:

.1 self-reactive substance type (B to F);
.2 physical state (liquid or solid); and

.3 temperature control, when required (2.4.2.3.4).

2.4.2.3.2.3 List of currently assigned self-reactive substances in packagings

In the column “Packing Method” codes “OP1” to “OP8” refer to packing methods in packing instruction
P520. Self-reactive substances to be transported shall fulfil the classification and the control and emergency
temperatures (derived from the SADT) as listed. For substances permitted in IBCs, see packing instruction
IBC520, and for those permitted in tanks, see portable tank instruction T23. The formulations listed in packing
instruction IBC520 of 4.1.4.2 and in portable tank instruction T23 of 4.2.5.2.6 may also be transported packed
in accordance with packing method OP8 of packing instruction P520 of 4.1.4.1, with the same control and
emergency temperatures, if applicable.

Note: The classification given in this table is based on the technically pure substance (except where a
concentration of less than 100% is specified). For other concentrations, the substances may be classified
differently following the procedures in 2.4.2.3.3 and 2.4.2.3.4.
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UN Concen- Packin Control |Emergency
generic Self-reactive substance tration methog temper- temper- | Remarks
entry (%) ature (°C) | ature (°C)
3222 |2-DIAZO-1-NAPHTHOL-4-SULPHONYL CHLORIDE 100 OP5 2)
2-DIAZO-1-NAPHTHOL-5-SULPHONYL CHLORIDE 100 OP5 (2)
3223 | SELF-REACTIVE LIQUID, SAMPLE OP2 (8)
3224 | AZODICARBONAMIDE FORMULATION TYPE C < 100 OP6 3)
2,2'-AZODI(ISOBUTYRONITRILE) as a <50 OP6
water-based paste
N,N'-DINITROSO-N,N'-DIMETHYL- 72 OP6
TEREPHTHALAMIDE, as a paste
N,N'-DINITROSOPENTAMETHYLENETETRAMINE 82 OP6 (7)
SELF-REACTIVE SOLID, SAMPLE OP2 (8)
3226 | AZODICARBONAMIDE FORMULATION TYPE D < 100 OP7 (5)
1,1-AZODI(HEXAHYDROBENZONITRILE) 100 OP7
BENZENE-1,3-DISULPHONYL HYDRAZIDE 52 OP7
as a paste
BENZENESULPHONYL HYDRAZIDE 100 OP7
4-(BENZYL(ETHYL)AMINO)-3-ETHOXY- 100 OP7
BENZENEDIAZONIUM ZINC CHLORIDE
3-CHLORO-4-DIETHYLAMINOBENZENE- 100 OP7
DIAZONIUM ZINC CHLORIDE
2-DIAZO-1-NAPHTHOLSULPHONIC ACID ESTER < 100 OP7 9)
MIXTURE TYPE D
2,5-DIETHOXY-4-(4-MORPHOLINYL)- 100 OP7
BENZENEDIAZONIUM SULPHATE
DIPHENYLOXIDE-4,4-DISULPHONYL HYDRAZIDE 100 OP7
4-DIPROPYLAMINOBENZENEDIAZONIUM ZINC 100 OP7
CHLORIDE
4-METHYLBENZENESULPHONYLHYDRAZIDE 100 OP7
SODIUM 2-DIAZO-1-NAPHTHOL-4-SULPHONATE 100 OP7
SODIUM 2-DIAZO-1-NAPHTHOL-5-SULPHONATE 100 OP7
3227 | PHOSPHOROTHIOIC ACID, O-[(CYANOPHENYL 82-91 OP8 (10)
METHYLENE) AZANYL] O,0-DIETHYL ESTER (Z isomer)
3228 | ACETONE-PYROGALLOL COPOLYMER 100 OP8
2-DIAZO-1-NAPHTHOL-5-SULPHONATE
4-(DIMETHYLAMINO)BENZENEDIAZONIUM 100 OP8
TRICHLOROZINCATE(-1)
2,5-DIBUTOXY-4-(4-MORPHOLINYL)- 100 OP8
BENZENEDIAZONIUM
TETRACHLOROZINCATE(2:1)
3232 | AZODICARBONAMIDE FORMULATION < 100 OP5 1)@
TYPE B, TEMPERATURE CONTROLLED
3233 | SELF-REACTIVE LIQUID, SAMPLE, TEMPERATURE OP2 (8)
CONTROLLED
3234 | AZODICARBONAMIDE FORMULATION < 100 OP6 @)
TYPE C, TEMPERATURE CONTROLLED
2,2'-AZODI(ISOBUTYRONITRILE) 100 OP6 +40 +45
3-METHYL-4-(PYRROLIDIN-1-YL)BENZENE- 95 OP6 +45 +50
DIAZONIUM TETRAFLUOROBORATE
SELF-REACTIVE SOLID, SAMPLE, OP2 (8)
TEMPERATURE CONTROLLED
TETRAMINEPALLADIUM(Il) NITRATE 100 OP6 +30 +35
3235 |2,2-AZODI(ETHYL-2-METHYLPROPIONATE) 100 OP7 +20 +25
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UN Concen- Packin Control |Emergency
generic Self-reactive substance tration methog temper- temper- Remarks
entry (%) ature (°C) | ature (°C)
3236 | AZODICARBONAMIDE FORMULATION < 100 OP7 (6)
TYPE D, TEMPERATURE CONTROLLED
2,2'-AZODI(2,4-DIMETHYL-4-METHOXY- 100 OP7 -5 +5
VALERONITRILE)
2,2'-AZ0DI(2,4-DIMETHYLVALERONITRILE) 100 OP7 +10 +15
2,2'-AZODI(2-METHYLBUTYRONITRILE) 100 OP7 +35 +40
4-(BENZYL(METHYL)AMINO)-3-ETHOXY- 100 OP7 +40 +45
BENZENEDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINO- 67-100 OoP7 +35 +40
BENZENEDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINO- 66 OP7 +40 +45
BENZENEDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINOBENZENE- 100 OoP7 +30 +35
DIAZONIUM TETRAFLUOROBORATE
2,5-DIETHOXY-4-(PHENYLSULPHONYL)- 67 OP7 +40 +45
BENZENEDIAZONIUM ZINC CHLORIDE
2,5-DIMETHOXY-4-(4-METHYLPHENYL- 79 OP7 +40 +45
SULPHONYL)BENZENEDIAZONIUM ZINC
CHLORIDE
4-DIMETHYLAMINO-6-(2-DIMETHYLAMINO- 100 OP7 +40 +45
ETHOXY)TOLUENE-2-DIAZONIUM ZINC
CHLORIDE
2-(N,N-ETHOXYCARBONYLPHENYLAMINO)- 63-92 OoP7 +40 +45
3-METHOXY-4-(N-METHYL-N-
CYCLOHEXYLAMINO)-
BENZENEDIAZONIUM ZINC CHLORIDE
2-(N,N-ETHOXYCARBONYLPHENYLAMINO)- 62 OP7 +35 +40
3-METHOXY-4-(N-METHYL-N-
CYCLOHEXYLAMINO)-
BENZENEDIAZONIUM ZINC CHLORIDE
N-FORMYL-2-(NITROMETHYLENE)- 100 OoP7 +45 +50
1,3-PERHYDROTHIAZINE
2-(2-HYDROXYETHOXY)-1-(PYRROLIDIN-1-YL)- 100 OP7 +45 +50
BENZENE-4-DIAZONIUM ZINC CHLORIDE
3-(2-HYDROXYETHOXY)-4-(PYRROLIDIN-1-YL)- 100 OoP7 +40 +45
BENZENEDIAZONIUM ZINC CHLORIDE
2-(N,N-METHYLAMINOETHYLCARBONYL)- 96 OP7 +45 +50
4-(3,4-DIMETHYLPHENYLSULPHONYL)-
BENZENEDIAZONIUM HYDROGEN SULPHATE
4-NITROSOPHENOL 100 OP7 +35 +40
3237 | DIETHYLENEGLYCOL BIS(ALLYLCARBONATE) + > 88 + OP8 —10 0
DI-ISOPROPYL PEROXYDICARBONATE <12
Remarks

()

BN
CRGE)
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) N

—_ =
© ©
- =

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2.2. The control and emergency temperatures
shall be determined by the procedure given in 7.3.7.2.

“EXPLOSIVE” subsidiary hazard label (Model No 1, see 5.2.2.2.2) required.

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2.3.

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2.3. The control and emergency temperatures
shall be determined by the procedure given in 7.3.7.2.

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2.4.

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2.4. The control and emergency temperatures
shall be determined by the procedure given in 7.3.7.2.

With a compatible diluent having a boiling point of not less than 150°C.

See 2.4.2.3.2.4.2.

This entry applies to mixtures of esters of 2-diazo-1-naphthol-4-sulphonic acid and 2-diazo-1-naphthol-5-sulphonic
acid meeting the criteria of 2.4.2.3.3.2.4.

This entry applies to the technical mixture in n-butanol within the specified concentration limits of the (Z) isomer.
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2.4.2.3.2.4 Classification of self-reactive substances not listed in 2.4.2.3.2.3, packing instruction IBC520 or portable tank
instruction T23 and assignment to a generic entry shall be made by the competent authority of the country of
origin on the basis of a test report. Principles applying to the classification of such substances are provided
in 2.4.2.3.3. The applicable classification procedures, test methods and criteria, and an example of a suitable
test report, are given in the Manual of Tests and Criteria, part Il. The statement of approval shall contain the
classification and the relevant transport conditions.

.1 Activators, such as zinc compounds, may be added to some self-reactive substances to change their
reactivity. Depending on both the type and the concentration of the activator, this may result in a decrease
in thermal stability and a change in explosive properties. If either of these properties is altered, the new
formulation shall be assessed in accordance with this classification procedure.

.2 Samples of self-reactive substances or formulations of self-reactive substances not listed in 2.4.2.3.2.3,
for which a complete set of test results is not available and which are to be transported for further testing
or evaluation, may be assigned to one of the appropriate entries for self-reactive substances type C
provided the following conditions are met:

.1 theavailable dataindicate that the sample would be no more dangerous than self-reactive substances
type B;

.2 thesampleis packaged in accordance with packing method OP2 (see applicable packing instruction)
and the quantity per cargo transport unit is limited to 10 kg; and

.3 the available data indicate that the control temperature, if any, is sufficiently low to prevent any
dangerous decomposition and sufficiently high to prevent any dangerous phase separation.

24233 Principles for classification of self-reactive substances

Note: This section refers only to those properties of self-reactive substances which are decisive for their
classification. A flow chart, presenting the classification principles in the form of a graphically arranged
scheme of questions concerning the decisive properties together with the possible answers, is given in
Figure 2.4.1 in chapter 2.4 of the United Nations Recommendations on the Transport of Dangerous Goods.
These properties shall be determined experimentally. Suitable test methods with pertinent evaluation criteria
are given in the Manual of Tests and Criteria, part |l.

2.4.2.3.31 A self-reactive substance is regarded as possessing explosive properties when, in laboratory testing,
the formulation is liable to detonate, to deflagrate rapidly or to show a violent effect when heated under
confinement.

2.4.2.3.3.2 The following principles apply to the classification of self-reactive substances not listed in 2.4.2.3.2.3:

.1 Any substance which can detonate or deflagrate rapidly, as packaged for transport, is prohibited from
transport under the provisions for self-reactive substances of class 4.1 in that packaging (defined as
SELF-REACTIVE SUBSTANCE TYPE A);

.2 Any substance possessing explosive properties and which, as packaged for transport, neither detonates
nor deflagrates rapidly, but is liable to undergo a thermal explosion in that package, shall also bear an
“EXPLOSIVE” subsidiary hazard label (Model No. 1, see 5.2.2.2.2). Such a substance may be packaged
in amounts of up to 25 kg unless the maximum quantity has to be limited to a lower amount to preclude
detonation or rapid deflagration in the package (defined as SELF-REACTIVE SUBSTANCE TYPE B);

.3 Any substance possessing explosive properties may be transported without an “EXPLOSIVE” subsidiary
hazard label when the substance as packaged (maximum 50 kg) for transport cannot detonate or
deflagrate rapidly or undergo a thermal explosion (defined as SELF-REACTIVE SUBSTANCE TYPE C);

.4 Any substance which, in laboratory testing:

.1 detonates partially, does not deflagrate rapidly and shows no violent effect when heated under
confinement; or

.2 does not detonate at all, deflagrates slowly and shows no violent effect when heated under
confinement; or

.3 does not detonate or deflagrate at all and shows a medium effect when heated under confinement

may be accepted for transport in packages of not more than 50 kg net mass (defined as SELF-REACTIVE
SUBSTANCE TYPE D);

.5 Any substance which, in laboratory testing, neither detonates nor deflagrates at all and shows low or
no effect when heated under confinement may be accepted for transport in packages of not more
than 400 kg/450 L (defined as SELF-REACTIVE SUBSTANCE TYPE E);
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2.4.2.3.4

2.4.2.3.41

2.4.2.3.5

2.4.2.3.5.1

2.4.2.3.5.2

2.4.2.3.5.3

2.4.2.3.5.4

24.2.4

2.4.2.41

2.4.2.4141

2.4.2.4.2

.6 Any substance which, in laboratory testing, neither detonates in the cavitated state nor deflagrates at
all and shows only a low or no effect when heated under confinement as well as low or no explosive
power may be considered for transport in IBCs (defined as SELF-REACTIVE SUBSTANCE TYPE F); (for
additional provisions see 4.1.7.2.2);

.7 Any substance which, in laboratory testing, neither detonates in the cavitated state nor deflagrates at all
and shows no effect when heated under confinement nor any explosive power shall be exempted from
classification as a self-reactive substance of class 4.1 provided that the formulation is thermally stable
(self-accelerating decomposition temperature 60°C to 75°C for a 50 kg package) and any diluent meets
the provisions of 2.4.2.3.5 (defined as SELF-REACTIVE SUBSTANCE TYPE G). If the formulation is not
thermally stable or a compatible diluent having a boiling point less than 150°C is used for desensitization,
the formulation shall be defined as SELF-REACTIVE LIQUID/SOLID TYPE F.

Temperature control provisions

Self-reactive substances are subject to temperature control in transport if their self-accelerating decomposition
temperature (SADT) is less than or equal to 55°C. For currently assigned self-reactive substances, the control
and emergency temperatures are shown in 2.4.2.3.2.3. Test methods for determining the SADT are given
in the Manual of Tests and Criteria, part |l, chapter 28. The test selected shall be conducted in a manner
which is representative, both in size and material, of the package to be transported. The temperature control
provisions are given in 7.3.7.

Desensitization of self-reactive substances

In order to ensure safety during transport, self-reactive substances may be desensitized through the use
of a diluent. If a diluent is used, the self-reactive substance shall be tested with the diluent present in the
concentration and form used in transport.

Diluents which may allow a self-reactive substance to concentrate to a dangerous extent in the event of
leakage from a package shall not be used.

The diluent shall be compatible with the self-reactive substance. In this regard, compatible diluents are
those solids or liquids which have no detrimental influence on the thermal stability and hazard type of the
self-reactive substance.

Liquid diluents in liquid formulations requiring temperature control shall have a boiling point of at least 60°C
and a flashpoint not less than 5°C. The boiling point of the liquid shall be at least 50°C higher than the control
temperature of the self-reactive substance (see 7.3.7.2).

Class 4.1 Solid desensitized explosives

Definitions and properties

Solid desensitized explosives are explosive substances which are wetted with water or alcohols or are diluted
with other substances to form a homogeneous solid mixture to suppress their explosive properties. The
desensitizing agent shall be distributed uniformly throughout the substance in the state in which it is to be
transported. Where transport under conditions of low temperature is anticipated for substances containing
or wetted with water, a suitable and compatible solvent, such as alcohol, may have to be added to lower
the freezing point of the liquid. Some of these substances, when in a dry state, are classified as explosives.
Where reference is made to a substance which is wetted with water, or some other liquid, it shall be permitted
for transport as a class 4.1 substance only when in the wetted condition specified. Entries in the Dangerous
Goods List in chapter 3.2 for solid desensitized explosives are UN 1310, UN 1320, UN 1321, UN 1322, UN 1336,
UN 1337, UN 1344, UN 1347, UN 1348, UN 1349, UN 1354, UN 1355, UN 1356, UN 1357, UN 1517, UN 1571,
UN 2555, UN 2556, UN 2557, UN 2852, UN 2907, UN 3317, UN 3319, UN 3344, UN 3364, UN 3365, UN 3366,
UN 3367, UN 3368, UN 3369, UN 3370, UN 3376, UN 3380 and UN 3474.

Substances that:

.1 have been provisionally accepted into class 1 according to Test Series 1 and 2 but exempted from
class 1 by Test Series 6;

.2 are not self-reactive substances of class 4.1;
.3 are not substances of class 5

are also assigned to class 4.1. UN 2956, UN 3241, UN 3242 and UN 3251 are such entries.
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2.4.2.5 Class 4.1 Polymerizing substances and mixtures (stabilized)

2.4.2.51 Definitions and properties

Polymerizing substances are substances which, without stabilization, are liable to undergo a strongly
exothermic reaction resulting in the formation of larger molecules or resulting in the formation of polymers
under conditions normally encountered in transport. Such substances are considered to be polymerizing
substances of class 4.1 when:

.1 their self-accelerating polymerization temperature (SAPT) is 75°C or less under the conditions (with or
without chemical stabilization as offered for transport) and in the packaging, IBC or portable tank in
which the substance or mixture is to be transported;

.2 they exhibit a heat of reaction of more than 300 J/g; and
.3 they do not meet any other criteria for inclusion in classes 1 to 8.

A mixture meeting the criteria of a polymerizing substance shall be classified as a polymerizing substance of
Class 4.1.

24.25.2 Polymerizing substances are subject to temperature controlin transport if their self-accelerating polymerization
temperature (SAPT) is:

.1 when offered for transport in a packaging or IBC, 50°C or less in the packaging or IBC in which the
substance is to be transported; or

.2 when offered for transport in a portable tank, 45°C or less in the portable tank in which the substance is
to be transported.

Note: Substances meeting the criteria of a polymerizing substance and also for inclusion in classes 1 to 8 are
subject to the requirements of special provision 386 of chapter 3.3.

2.4.3 Class 4.2 — Substances liable to spontaneous combustion
2.4.31 Definitions and properties

243141 Class 4.2 comprises:

.1 Pyrophoric substances, which are substances, including mixtures and solutions (liquid or solid), which,
even in small quantities, ignite within 5 minutes of coming into contact with air. These substances are the
most liable to spontaneous combustion; and

.2 Self-heating substances, which are substances, other than pyrophoric substances, which, in contact
with air without energy supply, are liable to self-heating. These substances will ignite only when in large
amounts (kilograms) and after long periods of time (hours or days).

24.31.2 Self-heating of a substance is a process where the gradual reaction of that substance with oxygen (in air)
generates heat. If the rate of heat production exceeds the rate of heat loss, then the temperature of the
substance will rise which, after an induction time, may lead to self-ignition and combustion.

24313 Some substances may also give off toxic gases if involved in a fire.
2.4.3.2 Classification of class 4.2 substances
2.4.3.21 Solids are considered pyrophoric solids which shall be classified in class 4.2 if, in tests performed in

accordance with the test method given in the Manual of Tests and Criteria, part lll, 33.3.1.4, the sample ignites
in one of the tests.

2.4.3.2.2 Liquids are considered pyrophoric liquids which shall be classified in class 4.2 if, in tests performed in
accordance with the test method given in the Manual of Tests and Criteria, part lll, 33.3.1.5, the liquid ignites
in the first part of the test, or if it ignites or chars the filter paper.

2.4.3.2.3 Self-heating substances

2.4.3.2.31 A substance shall be classified as a self-heating substance of class 4.2 if, in tests performed in accordance
with the test method given in the Manual of Tests and Criteria, part lll, 33.3.1.6:
.1 apositive result is obtained using a 25 mm cube sample at 140°C;

.2 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 100 mm cube sample at 120°C and the substance is to be transported in
packages with a volume of more than 3 m?3;
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.3 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 100 mm cube sample at 100°C and the substance is to be transported in
packages with a volume of more than 450 L;

.4 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a positive result is
obtained using a 100 mm cube sample at 100°C.

A\ Note: Self-reactive substances, giving also a positive result with this test method shall not be classified in

2.4.3.2.3.2

2.4.3.3
2.4.3.31

2.4.3.3.2

2.4.3.3.3

244

2.4.41
24.4141

2.4.41.2

2.4.4.2
2.4.4.21

class 4.2 but in class 4.1 (see 2.4.2.3.1.1).

A substance shall not be classified in class 4.2 if:
.1 anegative result is obtained in a test using a 100 mm cube sample at 140°C;

.2 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 25 mm cube sample at 140°C, a negative result is obtained in a test using a
100 mm cube sample at 120°C and the substance is to be transported in packages with a volume not
more than 3 m3;

.3 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 25 mm cube sample at 140°C, a negative result is obtained in a test using a
100 mm cube sample at 100°C and the substance is to be transported in packages with a volume not
more than 450 L.

Assignment of packing groups
Packing group | shall be assigned to all pyrophoric solids and liquids.

Packing group Il shall be assigned to self-heating substances which give a positive result in a test using a
25 mm cube sample at 140°C.

Packing group Il shall be assigned to self-heating substances if:

.1 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 25 mm cube sample at 140°C and the substance is to be transported in
packages with a volume of more than 3 m3;

.2 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 25 mm cube sample at 140°C, a positive result is obtained in a test using a
100 mm cube sample at 120°C and the substance is to be transported in packages with a volume of more
than 450 L;

.3 a positive result is obtained in a test using a 100 mm cube sample at 140°C and a negative result is
obtained in a test using a 25 mm cube sample at 140°C and a positive result is obtained in a test using a
100 mm cube sample at 100°C.

Class 4.3 - Substances which, in contact with water, emit flammable gases

Definitions and properties

For the purpose of this Code, the substances in this class are either liquids or solids which, by interaction with
water, are liable to become spontaneously flammable or to give off flammable gases in dangerous quantities.

Certain substances, in contact with water, may emit flammable gases that can form explosive mixtures with
air. Such mixtures are easily ignited by all ordinary sources of ignition, for example naked lights, sparking
handtools or unprotected lamps. The resulting blast wave and flames may endanger people and the
environment. The test method referred to in 2.4.4.2 is used to determine whether the reaction of a substance
with water leads to the development of a dangerous amount of gases which may be flammable. This test
method shall not be applied to pyrophoric substances.

Classification of class 4.3 substances

Substances which, in contact with water, emit flammable gases shall be classified in class 4.3 if, in tests
performed in accordance with the test method given in the Manual of Tests and Criteria, part lll, 33.5:

.1 spontaneous ignition takes place in any step of the test procedure; or

.2 thereis an evolution of a flammable gas at a rate greater than 1 L per kilogram of the substance per hour.
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2443 Assignment of packing groups

2.4.4.31 Packing group | shall be assigned to any substance which reacts vigorously with water at ambient temperatures
and demonstrates generally a tendency for the gas produced to ignite spontaneously, or which reacts readily
with water at ambient temperatures such that the rate of evolution of flammable gas is equal to or greater than
10 L per kilogram of substance over any one minute.

2.4.43.2 Packing group Il shall be assigned to any substance which reacts readily with water at ambient temperatures
such that the maximum rate of evolution of flammable gas is equal to or greater than 20 litres per kilogram of
substance per hour, and which does not meet the criteria for packing group I.

2.4.43.3 Packing group lll shall be assigned to any substance which reacts slowly with water at ambient temperatures
such that the maximum rate of evolution of flammable gas is greater than 1 litre per kilogram of substance per
hour, and which does not meet the criteria for packing groups | or Il.

2.4.5 Classification of organometallic substances

Depending on their properties, organometallic substances may be classified in classes 4.2 or 4.3, as
appropriate, in accordance with the following flowchart:
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Flowchart scheme for organometallic substances’-?

Organometallic substance/formula-
tion/
solution'

No

Organometallic substance, solid,
pyrophoric
UN 3391

Solid

v

Is the substance |s the substance

te%rﬁpg?gg;;) water-reactive?
: test N.5
test N.3 (liquid)

Organometallic substance, liquid,
pyrophoric
UN 3392

\ 4

Liquid

Organometallic substance,
solid, pyrophoric, water-reactive
UN 3393

Solid

v

No

Yes

Yes

Is the substance Class 4.3,
water-reactive? PG lorllorlll.
Is the substance

test N.5
a solid?

Is the substance
Yes

Is the substance
a flammable solid?

Is the substance
self-heating?

Does the substance
contain a diluent with a
flashpoint < 60°C?

Organometallic substance,
liquid, pyrophoric, water-reactive

Liquid UN 3394

Organometallic substance,
solid, water-reactive
UN 3395

No

v

Organometallic substance,
solid, water-reactive, flammable
UN 3396

Yes
test N.1

Organometallic substance,
solid, water-reactive, self-heating
UN 3397

Yes
test N.4

Organometallic substance,
liquid, water-reactive
UN 3398

No

v

Organometallic substance,
liquid, water-reactive, flammable
UN 3399

Yes

Organometallic substance,

a self-heating solid?
test N.4

No

Substance does not have
to be classified in class 4.2
orinclass 4.3

solid, self-heating
UN 3400

v

1If applicable and testing is relevant, taking into account reactivity properties, class 6.1 and class 8 properties shall be considered

according to the Precedence of hazards table 2.0.3.6.

2Test methods N.1 to N.5 can be found in the Manual of Tests and Criteria, part lll, section 33.
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2.5.0 Introductory note

Because of the differing properties exhibited by dangerous goods within classes 5.1 and 5.2, itis impracticable
to establish a single criterion for classification in either class. Tests and criteria for assignment to the two
classes are addressed in this chapter.

2.51 Definitions and general provisions
In this Code, class 5 is divided into two classes as follows:

Class 5.1 — Oxidizing substances

Substances which, while in themselves not necessarily combustible, may, generally by yielding oxygen,
cause, or contribute to, the combustion of other material. Such substances may be contained in an article;

Class 5.2 — Organic peroxides

Organic substances which contain the bivalent —-O-O- structure and may be considered derivatives of
hydrogen peroxide, where one or both of the hydrogen atoms have been replaced by organic radicals.
Organic peroxides are thermally unstable substances which may undergo exothermic self-accelerating
decomposition. In addition, they may have one or more of the following properties:

— be liable to explosive decomposition;

—  burn rapidly;

—  be sensitive to impact or friction;

- react dangerously with other substances;

— cause damage to the eyes.

25.2 Class 5.1 — Oxidizing substances

Note 1: For the classification of oxidizing substances to class 5.1, in the event of divergence between test
results and known experience, judgement based on known experience shall take precedence over test results.

Note 2: By exception, solid ammonium nitrate based fertilizers shall be classified in accordance with the
procedure as set out in the Manual of Tests and Criteria, part lll, section 39.

2.5.21 Properties

2.5.211 Substances of class 5.1 in certain circumstances directly or indirectly evolve oxygen. For this reason, oxidizing
substances increase the risk and intensity of fire in combustible material with which they come into contact.

2.5.21.2 Mixtures of oxidizing substances with combustible material and even with material such as sugar, flour, edible
oils, mineral oils, etc., are dangerous. These mixtures are readily ignited, in some cases by friction or impact.
They may burn violently and may lead to explosion.

2.5.21.3 There will be a violent reaction between most oxidizing substances and liquid acids, evolving toxic gases.
Toxic gases may also be evolved when certain oxidizing substances are involved in a fire.

25.21.4 The above-mentioned properties are, in general, common to all substances in this class. Additionally, some
substances possess specific properties, which shall be taken into account in transport. These properties are
shown in the Dangerous Goods List in chapter 3.2.
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2.5.2.2

2.5.2.21
2.5.2.2.11

2.5.2.21.2

2.5.2.21.3

2.5.2.2.2

Oxidizing solids

Classification of solid substances of class 5.1

Tests are performed to measure the potential for the solid substance to increase the burning rate or burning
intensity of a combustible substance when the two are thoroughly mixed. The procedure is given in the
Manual of Tests and Criteria, part lll, subsection 34.4.1 (test O.1) or alternatively, in subsection 34.4.3 (test O.3).
Tests are conducted on the substance to be evaluated mixed with dry fibrous cellulose in mixing ratios of 1:1
and 4:1, by mass, of sample to cellulose. The burning characteristics of the mixtures are compared:

.1 in the test O.1, with the standard 3:7 mixture, by mass, of potassium bromate to cellulose. If the burning
time is equal to or less than this standard mixture, the burning times shall be compared with those from
the packing group | or Il reference standards, 3:2 and 2:3 ratios, by mass, of potassium bromate to
cellulose, respectively; or

.2 inthetest 0.3, with the standard 1:2 mixture, by mass, of calcium peroxide to cellulose. If the burning rate
is equal to or greater than this standard mixture, the burning rates shall be compared with those from the
packing group | or Il reference standards, 3:1 and 1:1 ratios, by mass, of calcium peroxide to cellulose,
respectively.

The classification test results are assessed on the basis of:

1 the comparison of the mean burning time (for the test O.1) or burning rate (for the test O.3) with those of
the reference mixtures; and

.2 whether the mixture of substance and cellulose ignites and burns.

A solid substance is classified in class 5.1 if the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits:

1 inthetest O.1, a mean burning time equal to or less than the mean burning time of a 3:7 mixture (by mass)
of potassium bromate and cellulose; or

.2 in the test 0.3, a mean burning rate equal to or greater than the mean burning rate of a 1:2 mixture (by
mass) of calcium peroxide and cellulose.

Assignment of packing groups

Solid oxidizing substances are assigned to a packing group according to one of the test procedures in the
Manual of Tests and Criteria, part lll, subsection 34.4.1 (test O.1) or subsection 34.4.3 (test O.3), in accordance
with the following criteria:

1 TestO.1:

.1 Packing group I: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning time less than the mean burning time of a 3:2 mixture, by mass, of potassium
bromate and cellulose;

.2 Packing group ll: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning time equal to or less than the mean burning time of a 2:3 mixture (by mass)
of potassium bromate and cellulose, and the criteria for packing group | are not met;

.3 Packing group lll: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning time equal to or less than the mean burning time of a 3:7 mixture (by mass)
of potassium bromate and cellulose, and the criteria for packing groups | and Il are not met;

.4 Not class 5.1: any substance which, in both the 4:1 and 1:1 sample-to-cellulose ratio (by mass)
tested, does not ignite and burn, or exhibits mean burning times greater than that of a 3:7 mixture
(by mass) of potassium bromate and cellulose.

.2 Test0.3:

.1 Packing group I: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning rate greater than the mean burning rate of a 3:1 mixture (by mass) of calcium
peroxide and cellulose;

.2 Packing group ll: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning rate equal to or greater than the mean burning rate of a 1:1 mixture (by mass)
of calcium peroxide and cellulose, and the criteria for packing group | are not met;

.3 Packing group lll: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested,
exhibits a mean burning rate equal to or greater than the mean burning rate of a 1:2 mixture (by
mass) of calcium peroxide and cellulose, and the criteria for packing groups | and Il are not met;

.4 Not class 5.1: any substance which, in both the 4:1 and 1:1 sample-to-cellulose ratio (by mass)
tested, does not ignite and burn, or exhibits a mean burning rate less than the mean burning rate of
a 1:2 mixture (by mass) of calcium peroxide and cellulose.
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2.5.2.3 Oxidizing liquids

2.5.2.31 Classification of liquid substances of class 5.1

2.,5.2.3.1.1 Atest is performed to determine the potential for a liquid substance to increase the burning rate or burning
intensity of a combustible substance or for spontaneous ignition to occur when the two are thoroughly mixed.
The procedure is given in the Manual of Tests and Criteria, part lll, 34.4.2 (test O.2). It measures the pressure
rise time during combustion. Whether a liquid is an oxidizing substance of class 5.1 and, if so, whether
packing group |, Il or lll shall be assigned, is decided on the basis of the test result (see also Precedence of
hazard characteristics in 2.0.3).

2.5.2.3.1.2 The classification test results are assessed on the basis of:

.1 whether the mixture of substance and cellulose spontaneously ignites;

.2 the comparison of the mean time taken for the pressure to rise from 690 kPa to 2070 kPa gauge with
those of the reference substances.

2.,5.2.3.1.3 A liquid substance is classified in class 5.1 if the 1:1 mixture, by mass, of substance and cellulose tested
exhibits a mean pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture, by mass,
of 65% aqueous nitric acid and cellulose.

2.5.2.3.2 Assignment of packing groups

2.5.2.3.2.1 Liquid oxidizing substances are assigned to a packing group according to the test procedure in the Manual
of Tests and Criteria, part lll, 34.4.2, in accordance with the following criteria:

.1 Packing group I: any substance which, in the 1:1 mixture (by mass) of substance and cellulose tested,
spontaneously ignites; or the mean pressure rise time of a 1:1 mixture (by mass) of substance and
cellulose is less than that of a 1:1 mixture (by mass) of 50% perchloric acid and cellulose;

.2 Packing group ll: any substance which, in the 1:1 mixture (by mass) of substance and cellulose tested,
exhibits a mean pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture (by
mass) of 40% aqueous sodium chlorate solution and cellulose; and the criteria for packing group | are
not met;

.3 Packing group lll: any substance which, in the 1:1 mixture (by mass) of substance and cellulose tested,
exhibits a mean pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture (by
mass) of 65% aqueous nitric acid and cellulose; and the criteria for packing groups | and Il are not met;

.4 Not classified as class 5.1: any substance which, in the 1:1 mixture (by mass) of substance and cellulose
tested, exhibits a pressure rise of less than 2070 kPa gauge; or exhibits a mean pressure rise time greater
than the mean pressure rise time of a 1:1 mixture (by mass) of 65% aqueous nitric acid and cellulose.

2.5.3 Class 5.2 - Organic peroxides

2.5.31 Properties

2.5.3141 Organic peroxides are liable to exothermic decomposition at normal or elevated temperatures. The
decomposition can be initiated by heat, contact with impurities (such as acids, heavy-metal compounds,
amines), friction or impact. The rate of decomposition increases with temperature and varies with the organic
peroxide formulation. Decomposition may result in the evolution of harmful, or flammable, gases or vapours.
For certain organic peroxides the temperature shall be controlled during transport. Some organic peroxides
may decompose explosively, particularly if confined. This characteristic may be modified by the addition of
diluents or by the use of appropriate packagings. Many organic peroxides burn vigorously.

2.5.31.2 Contact of organic peroxides with the eyes is to be avoided. Some organic peroxides will cause serious injury
to the cornea, even after brief contact, or will be corrosive to the skin.

2.5.3.2 Classification of organic peroxides
2.5.3.21 Any organic peroxide shall be considered for classification in class 5.2, unless the organic peroxide formulation
contains:

.1 not more than 1.0% available oxygen from the organic peroxides when containing not more than 1.0%
hydrogen peroxide; or

.2 not more than 0.5% available oxygen from the organic peroxides when containing more than 1.0% but
not more than 7.0% hydrogen peroxide.
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Note: The available oxygen content (%) of an organic peroxide formulation is given by the formula:
16 x X(n; x ¢;/m;)

where:
n; = number of peroxygen groups per molecule of organic peroxide i;
c; = concentration (mass %) of organic peroxide i
m; = molecular mass of organic peroxide .
2.56.3.2.2 Organic peroxides are classified into seven types according to the degree of danger they present. The types
of organic peroxide range from type A, which may not be accepted for transport in the packaging in which it
is tested, to type G, which is not subject to the provisions for organic peroxides of class 5.2. The classification
of types B to F is directly related to the maximum quantity allowed in one packaging.
2.5.3.2.3 Organic peroxides permitted for transport in packagings are listed in 2.5.3.2.4, those permitted for transport
in IBCs are listed in packing instruction IBC520 and those permitted for transport in portable tanks are listed
in portable tank instruction T23. For each permitted substance listed, the generic entry of the Dangerous
Goods List (UN 3101 to UN 3120) is assigned, appropriate subsidiary hazards and remarks providing relevant
transport information are given. The generic entries specify:
.1 organic peroxide type (B to F);
.2 physical state (liquid or solid); and
.3 temperature control, when required (see 2.5.3.4).
2.5.3.2.3.1 Mixtures of the listed formulations may be classified as the same type of organic peroxide as that of the most
dangerous component and be transported under the conditions of transport given for this type. However,
as two stable components can form a thermally less stable mixture, the self-accelerating decomposition
temperature (SADT) of the mixture shall be determined and, if necessary, temperature control applied as
required by 2.5.3.4.
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Remarks

1) Diluent type B may always be replaced by diluent type A. The boiling point of diluent type B shall be at least 60°C higher than the
SADT of the organic peroxide

2 Available oxygen < 4.7%
3) “EXPLOSIVE” subsidiary hazard label required. (Model No. 1, see 5.2.2.2.2)
4) Diluent may be replaced by di-tert-butyl peroxide
5) Available oxygen < 9%
(6) With < 9% hydrogen peroxide; available oxygen < 10%
(7) Only non-metallic packagings are allowed
8) Available oxygen > 10% and < 10.7%, with or without water
9) Available oxygen < 10%, with or without water
(10)  Available oxygen < 8.2%, with or without water
(11) See2.5.3.2.5.1
(12)  Up to 2,000 kg per receptacle assigned to ORGANIC PEROXIDE TYPE F on the basis of large-scale trials
(13) “CORROSIVE” subsidiary hazard label required (Model No. 8, see 5.2.2.2.2)
(14)  Peroxyacetic acid formulations which fulfil the criteria of 2.5.3.3.2.4
(15)  Peroxyacetic acid formulations which fulfil the criteria of 2.5.3.3.2.5
(16)  Peroxyacetic acid formulations which fulfil the criteria of 2.5.3.3.2.6
(17)  Addition of water to this organic peroxide will decrease its thermal stability
(18)  No “CORROSIVE” subsidiary hazard label required for concentrations below 80%
(19)  Mixtures with hydrogen peroxide, water and acid(s)
(20)  With diluent type A, with or without water
(21)  With > 25% diluent type A by mass, and in addition ethylbenzene
(22)  With > 19% diluent type A by mass, and in addition methyl isobutyl ketone
(23)  With < 6% di-tert-butyl peroxide
(24)  With < 8% 1-isopropylhydroperoxy-4-isopropylhydroxybenzene
(25) Diluent type B with boiling point > 110°C
(26)  With < 0.5% hydroperoxides content
(27)  For concentrations more than 56%, “CORROSIVE” subsidiary hazard label required (Model No. 8, see 5.2.2.2.2)
(28)  Available active oxygen < 7.6% in diluent type A having a 95% boil-off point in the range 200-260°C
(29) Not subject to the provisions for peroxide, class 5.2
(380)  Diluent type B with boiling point > 130°C
(81)  Active oxygen < 6.7%
2.5.3.2.5 Classification of organic peroxides not listed in 2.5.3.2.4, packing instruction IBC520 or portable tank
instruction T23 and assignment to a generic entry shall be made by the competent authority of the country of
origin on the basis of a test report. Principles applying to the classification of such substances are provided in
2.5.3.3. Test methods and criteria and an example of a report are given in the current edition of the Manual of
Tests and Criteria, part Il. The statement of approval shall contain the classification and the relevant transport
conditions (see 5.4.4.1.3).
2.5.3.2.5.1 Samples of new organic peroxides or new formulations of currently assigned organic peroxides for which
complete test data are not available and which are to be transported for further testing or evaluation may be
assigned to one of the appropriate entries for ORGANIC PEROXIDE TYPE C provided the following conditions
are met:
.1 the available data indicate that the sample would be no more dangerous than ORGANIC PEROXIDE
TYPE B;
.2 the sample is packaged in accordance with packing method OP2 and the quantity per cargo transport
unit is limited to 10 kg; and
.3 theavailable data indicate that the control temperature, if any, is sufficiently low to prevent any dangerous
decomposition and sufficiently high to prevent any dangerous phase separation.
2.5.3.3 Principles for classification of organic peroxides
Note: This section refers only to those properties of organic peroxides which are decisive for their classification.
A flow chart, presenting the classification principles in the form of a graphically arranged scheme of questions
concerning the decisive properties together with the possible answers, is given in figure 2.5.1 in chapter 2.5
of the United Nations Recommendations on the Transport of Dangerous Goods. These properties shall be
determined experimentally. Suitable test methods with pertinent evaluation criteria are given in the Manual of
Tests and Criteria, part Il.
2.5.3.3.1 Any organic peroxide formulation shall be regarded as possessing explosive properties when, in laboratory
testing, the formulation is liable to detonate, to deflagrate rapidly or to show a violent effect when heated
under confinement.
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2.5.3.3.2 The following principles apply to the classification of organic peroxide formulations not listed in 2.5.3.2.4:

.1 Any organic peroxide formulation which can detonate or deflagrate rapidly, as packaged for transport, is
prohibited from transport in that packaging under class 5.2 (defined as ORGANIC PEROXIDE TYPE A);

.2 Any organic peroxide formulation possessing explosive properties and which, as packaged for transport,
neither detonates nor deflagrates rapidly, but is liable to undergo a thermal explosion in that package,
shall bear an “EXPLOSIVE” subsidiary hazard label (Model No. 1, see 5.2.2.2.2). Such an organic peroxide
may be packaged in amounts of up to 25 kg unless the maximum quantity has to be limited to a lower
amount to preclude detonation or rapid deflagration in the package (defined as ORGANIC PEROXIDE
TYPE B);

.3 Any organic peroxide formulation possessing explosive properties may be transported without an
“EXPLOSIVE” subsidiary hazard label when the substance as packaged (maximum 50 kg) for transport
cannot detonate or deflagrate rapidly or undergo a thermal explosion (defined as ORGANIC PEROXIDE
TYPE C);

.4 Any organic peroxide formulation which, in laboratory testing:
.1 detonates partially, does not deflagrate rapidly and shows no violent effect when heated under
confinement; or
.2 does not detonate at all, deflagrates slowly and shows no violent effect when heated under
confinement; or

.3 does not detonate or deflagrate at all and shows a medium effect when heated under confinement

is acceptable for transport in packages of not more than 50 kg net mass (defined as ORGANIC PEROXIDE
TYPE D);

.5 Any organic peroxide formulation which, in laboratory testing, neither detonates nor deflagrates at all and
shows low or no effect when heated under confinement is acceptable for transport in packages of not
more than 400 kg/450 L (defined as ORGANIC PEROXIDE TYPE E);

.6 Any organic peroxide formulation which, in laboratory testing, neither detonates in the cavitated state
nor deflagrates at all and shows only a low or no effect when heated under confinement as well as low or
no explosive power may be considered for transport in IBCs or tanks (defined as ORGANIC PEROXIDE
TYPE F); for additional provisions see 4.1.7 and 4.2.1.13;

.7 Any organic peroxide formulation which, in laboratory testing, neither detonates in the cavitated state
nor deflagrates at all and shows no effect when heated under confinement nor any explosive power
shall be exempted from class 5.2, provided that the formulation is thermally stable (self-accelerating
decomposition temperature is 60°C or higher for a 50 kg package) and for liquid formulations diluent
type A is used for desensitization (defined as ORGANIC PEROXIDE TYPE G). If the formulation is not
thermally stable or a diluent other than type A is used for desensitization, the formulation shall be defined
as ORGANIC PEROXIDE TYPE F.

2.5.34 Temperature control provisions

2.5.3.4.0 The properties of some organic peroxides require that they be transported under temperature control. Control
and emergency temperatures for currently assigned organic peroxides are shown in the list 2.5.3.2.4. The
controlled temperature provisions are given in chapter 7.3.7.

2.5.3.41 The following organic peroxides shall be subjected to temperature control during transport:
.1 organic peroxides type B and C with a SADT < 50°C;
.2 organic peroxides type D showing a medium effect when heated under confinement” with a SADT < 50°C
or showing a low or no effect when heated under confinement with a SADT < 45°C; and
.3 organic peroxides types E and F with a SADT < 45°C.

2.5.34.2 Test methods for determining the SADT are given in the Manual of Tests and Criteria, part |l, chapter 28.
The test selected shall be conducted in a manner which is representative, both in size and material, of the
package to be transported.

2.5.3.4.3 Test methods for determining the flammability are given in the Manual of Tests and Criteria, part Ill, chapter
32.4. Because organic peroxides may react vigorously when heated, it is recommended to determine their
flashpoint using small sample sizes such as described in ISO 3679.

2535 Desensitization of organic peroxides

2.5.3.5.1 In order to ensure safety during transport, organic peroxides are in many cases desensitized by organic
liquids or solids, inorganic solids or water. Where a percentage of a substance is stipulated, this refers to the
percentage by mass, rounded to the nearest whole number. In general, desensitization shall be such that, in
case of spillage or fire, the organic peroxide will not concentrate to a dangerous extent.

* As determined by test series E as prescribed in the Manual of Tests and Criteria, part Il.
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2.5.3.5.2

2.5.3.5.3

2.5.3.5.4

2.5.3.56.5

2.5.3.5.6

Unless otherwise stated for the individual organic peroxide formulation, the following definitions apply for
diluents used for desensitization:

.1 Diluents type A are organic liquids which are compatible with the organic peroxide and which have a
boiling point of not less than 150°C. Type A diluents may be used for desensitizing all organic peroxides.

.2 Diluents type B are organic liquids which are compatible with the organic peroxide and which have a
boiling point of less than 150°C but not less than 60°C and a flashpoint of not less than 5°C. Type B
diluents may be used for desensitization of all organic peroxides provided that the boiling point is at least
60°C higher than the SADT in a 50 kg package.

Diluents, other than type A or type B, may be added to organic peroxide formulations as listed in 2.5.3.2.4
provided that they are compatible. However, replacement of all or part of a type A or type B diluent by another
diluent with differing properties requires that the organic peroxide formulation be re-assessed in accordance
with the normal acceptance procedure for class 5.2.

Water may only be used for the desensitization of organic peroxides which are shown in 2.5.3.2.4 or in the
statement of approval according to 2.5.3.2.5 as being with water or as a stable dispersion in water.

Organic and inorganic solids may be used for desensitization of organic peroxides provided that they are
compatible.

Compatible liquids and solids are those which have no detrimental influence on the thermal stability and
hazard type of the organic peroxide formulation.
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Class 6 — Toxic and infectious substances

2.6.0 Introductory notes
Note 1: The word “toxic” has the same meaning as “poisonous”.
Note 2: Genetically modified microorganisms which do not meet the definition of a toxic or an infectious substance

shall be considered for classification in class 9 and assigned to UN 3245.

Note 3: Toxins from plant, animal or bacterial sources which do not contain any infectious substances, or toxins that
are contained in substances which are not infectious substances, shall be considered for classification in
class 6.1 and assigned to UN 3172.

2.6.1 Definitions
Class 6 is subdivided into two classes as follows:

Class 6.1 — Toxic substances
These are substances liable either to cause death or serious injury or to harm human health if swallowed or
inhaled, or by skin contact.

Class 6.2 — Infectious substances

A\ These are substances known or reasonably expected to contain pathogens. Pathogens are defined as micro-
organisms (including bacteria, viruses, parasites, fungi) and other agents such as prions, which can cause
disease in humans or animals.

2.6.2 Class 6.1 - Toxic substances
2.6.21 Definitions and properties
2.6.2.11 LDs, (median lethal dose) for acute oral toxicity is the statistically derived single dose of a substance that can

be expected to cause death within 14 days in 50 per cent of young adult albino rats when administered by the
oral route. The LD5, value is expressed in terms of mass of test substance per mass of test animal (mg/kg).

2.6.2.1.2 LDy, for acute dermal toxicity is that dose of the substance which, administered by continuous contact for
24 hours with the bare skin of the albino rabbit, is most likely to cause death within 14 days in one half of the
animals tested. The number of animals tested shall be sufficient to give a statistically significant result and be
in conformity with good pharmacological practices. The result is expressed in milligrams per kilogram body
mass.

2.6.2.1.3 LCsq for acute toxicity on inhalation is that concentration of vapour, mist or dust which, administered by
continuous inhalation to both male and female young adult albino rats for one hour, is most likely to cause
death within 14 days in one half of the animals tested. A solid substance shall be tested if at least 10% (by
mass) of its total mass is likely to be dust in the respirable range, such as the aerodynamic diameter of that
particle fraction is 10 microns or less. A liquid substance shall be tested if a mist is likely to be generated in
a leakage of the transport containment. For both solid and liquid substances, more than 90% (by mass) of a
specimen prepared for inhalation toxicity testing shall be in the respirable range as defined above. The result
is expressed in milligrams per litre of air for dusts and mists or in millilitres per cubic metre of air (parts per
million) for vapours.

2.6.21.4 Properties

.1 The dangers of poisoning which are inherent in these substances depend upon contact with the human
body, that is by inhalation of vapours by unsuspecting persons at some distance from the cargo or the
immediate dangers of physical contact with the substance. These have been considered in the context
of the probability of accident occurring during transport by sea.
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.2 Nearly all toxic substances evolve toxic gases when involved in a fire or when heated to decomposition.
.3 A substance specified as “stabilized” shall not be transported in an unstabilized condition.

2.6.2.2 Assignment of packing groups to toxic substances
2.6.2.2.1 Toxic substances have for packing purposes been apportioned among packing groups according to the
degree of their toxic hazards in transport:
.1 Packing group I: substances and preparations presenting a high toxicity hazard;
.2 Packing group II: substances and preparations presenting a medium toxicity hazard;
.3 Packing group lll:  substances and preparations presenting a low toxicity hazard.
2.6.2.2.2 In making this grouping, account has been taken of human experience in instances of accidental poisoning,
and of special properties possessed by any individual substance, such as liquid state, high volatility, any
special likelihood of penetration, and special biological effects.
2.6.2.2.3 In the absence of human experience, the grouping has been based on data obtained from animal experiments.
Three possible routes of administration have been examined. These routes are exposure through:
— oral ingestion;
— dermal contact; and
— inhalation of dusts, mists or vapours.
2.6.2.2.3.1 For appropriate animal test data for the various routes of exposure, see 2.6.2.1. When a substance exhibits a
different order of toxicity by two or more routes of administration, the highest degree of danger indicated by
the tests has been used in assigning the packing group.
2.6.2.2.4 The criteria to be applied for grouping a substance according to the toxicity it exhibits by all three routes of
administration are presented in the following paragraphs.
2.6.2.2.41 The grouping criteria for the oral and dermal routes as well as for inhalation of dusts and mists are shown in
the following table:
Grouping criteria for administration through oral ingestion,
dermal contact and inhalation of dusts and mists
. - Inhalation toxicity
) Oral toxicity Dermal toxicity by dusts and mists
Packing group LDs, LDsq LC
(mg/kg) (mg/kg) %
(mg/L)
| <5.0 <50 <0.2
I > 5.0and < 50 > 50 and < 200 > 0.2and < 2.0
n > 50 and < 300 > 200 and < 1,000 >2.0and < 4.0
“Tear gas substances shall be included in packing group Il even if their toxicity data correspond to packing group Il values.
Note: Substances meeting the criteria of class 8 and with an inhalation toxicity of dusts and mists (LCs)
leading to packing group | are only accepted for an allocation to class 6.1 if the toxicity through oral ingestion
or dermal contact is at least in the range of packing group | or Il. Otherwise an allocation to class 8 is made
when appropriate (see 2.8.2.4).
2.6.2.2.4.2 The criteria for inhalation toxicity of dusts and mists in 2.6.2.2.4.1 are based on LC, data relating to one hour
exposures, and where such information is available it shall be used. However, where only LCy, data relating
to 4-hour exposures to dusts and mists are available, such figures can be multiplied by four and the product
substituted in the above criteria, i.e. LG5 (4 hours) x 4 is considered the equivalent of LCs, (1 hour).
2.6.2.2.4.3 Liquids having toxic vapours shall be assigned to the following packing groups, where “V” is the saturated
vapour concentration in mL/m? air at 20°C and standard atmospheric pressure:
Packing group I:  if V> 10 LG4, and LCsy < 1,000 mL/m?.
Packing group Il:  if V > LCgy and LCy, < 3,000 mL/m?, and do not meet the criteria for packing group |.
Packing group lll: if V> 1§ LCsq and LCsy < 5,000 mL/m3, and do not meet the criteria for packing groups |
orll.
Note: Tear gas substances shall be included in packing group Il even if their toxicity data correspond to
packing group Il values.
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2.6.2.2.4.4 In figure 2-3 the criteria according to 2.6.2.2.4.3 are expressed in graphical form, as an aid to easy

classification. Because of approximations inherent in the use of graphs, substances falling on or near packing
group borderlines shall be checked using numerical criteria.

NOT DANGEROUS FOR TRANSPORT
10,000
GROUP Il
NI
GROUP II
1,000
ll
€
iy
€ 100 =
om ll
— GROUP |
10
Il’
y 4
10 100 1,000 10,000 100,000

VOLATILITY mL/m?

Figure 2-3 - Inhalation toxicity: packing group borderlines

2.6.2.2.4.5 The criteria for inhalation toxicity of vapours in 2.6.2.2.4.3 are based on LCsy, data relating to one hour
exposures, and where such information is available it shall be used. However, where only LC5, data relating
to 4-hour exposures to the vapours are available, such figures can be multiplied by two and the product
substituted in the above criteria, i.e. LC5y (4 hours) x 2 is considered the equivalent of LCy (1 hour).

2.6.2.2.4.6 Mixtures of liquids that are toxic by inhalation shall be assigned to packing groups according to 2.6.2.2.4.7 or
2.6.2.2.4.8.
2.6.2.2.4.7 If LCy, data are available for each of the toxic substances comprising a mixture, the packing group may be
determined as follows:
.1 Estimate the LCs, of the mixture using the formula:
LCsq (mixture) = %
i
=1 LCsoi
where: f; = mole fraction of the /' component substance of the mixture
LCso; = mean lethal concentration of the i" component substance in mL/m?.
.2 Estimate the volatility of each component substance comprising the mixture using the formula:
V, = Py x 10° mL/m?3
! 101.3
where: P; = the partial pressure of the /" component substance in kPa at 20°C and one atmosphere
pressure.
.3 Calculate the ratio of the volatility to the LCx, using the formula:
S
B =1 LCsoi
96
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2.6.2.2.4.8

2.6.2.3
2.6.2.3.1

2.6.2.3.2

2.6.2.3.3

.4 Using the calculated values of LCy, (mixture) and R, the packing group for the mixture is determined:
Packing group I: R > 10 and LCs, (mixture) < 1,000 mL/m3.
Packing group Il: R > 1 and LCx, (mixture) < 3,000 mL/m?® and not meeting criteria for packing group I.

Packing group lll: R > % and LCs, (mixture) < 5,000 mL/m3 and not meeting criteria for packing groups |
orll.

In the absence of LCy, data on the toxic constituent substances, the mixture may be assigned a packing
group based on the following simplified threshold toxicity tests. When these threshold tests are used, the
most restrictive packing group shall be determined and used for transporting the mixture.

.1 A mixture is assigned to packing group | only if it meets both of the following criteria:

— A sample of the liquid mixture is vaporized and diluted with air to create a test atmosphere of
1,000 mL/m? vaporized mixture in air. Ten albino rats (five male and five female) are exposed to the test
atmosphere for one hour and observed for 14 days. If five or more of the animals die within the 14-day
observation period, the mixture is presumed to have an LC,, equal to or less than 1,000 mL/m?.

— A sample of the vapour in equilibrium with the liquid mixture at 20°C is diluted with 9 equal volumes
of air to form a test atmosphere. Ten albino rats (five male and five female) are exposed to the test
atmosphere for one hour and observed for 14 days. If five or more of the animals die within the
14-day observation period, the mixture is presumed to have a volatility equal to or greater than
10 times the mixture LCgg.

.2 A mixture is assigned to packing group Il only if it meets both of the following criteria, and the mixture
does not meet the criteria for packing group I:

— A sample of the liquid mixture is vaporized and diluted with air to create a test atmosphere of
3,000 mL/m? vaporized mixture in air. Ten albino rats (five male and five female) are exposed to the test
atmosphere for one hour and observed for 14 days. If five or more of the animals die within the 14-day
observation period, the mixture is presumed to have an LC,, equal to or less than 3,000 mL/m?.

—  Asample of the vapour in equilibrium with the liquid mixture at 20°C is used to form a test atmosphere.
Ten albino rats (five male and five female) are exposed to the test atmosphere for one hour and
observed for 14 days. If five or more of the animals die within the 14-day observation period, the
mixture is presumed to have a volatility equal to or greater than the mixture LCy,.

.3 A mixture is assigned to packing group Il only if it meets both of the following criteria, and the mixture
does not meet the criteria for packing groups | or II:

— A sample of the liquid mixture is vaporized and diluted with air to create a test atmosphere
of 5,000 mL/m? vaporized mixture in air. Ten albino rats (five male and five female) are exposed
to the test atmosphere for one hour and observed for 14 days. If five or more of the animals die
within the 14-day observation period, the mixture is presumed to have an LCy, equal to or less
than 5,000 mL/m3.

—  The vapour pressure of the liquid mixture is measured and if the vapour concentration is equal to or
greater than 1,000 mL/m3, the mixture is presumed to have a volatility equal to or greater than % the
mixture LCgy.

Methods for determining oral and dermal toxicity of mixtures

When classifying and assigning the appropriate packing group to mixtures in class 6.1, in accordance with
the oral and dermal toxicity criteria in 2.6.2.2, it is necessary to determine the acute LDs, of the mixture.

If a mixture contains only one active substance, and the LD;, of that constituent is known, in the absence of
reliable acute oral and dermal toxicity data on the actual mixture to be transported, the oral or dermal LDs,
may be obtained by the following method:

LDs, value of active substance x 100
percentage of active substance by mass

LDg, value of preparation =

If a mixture contains more than one active constituent, there are three possible approaches that may be used
to determine the oral or dermal LDs, of the mixture. The preferred method is to obtain reliable acute oral and
dermal toxicity data on the actual mixture to be transported. If reliable, accurate data are not available, then
either of the following methods may be performed:

.1 Classify the formulation according to the most hazardous constituent of the mixture as if that constituent
were present in the same concentration as the total concentration of all active constituents; or
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.2 Apply the formula:

Ca  Ce . Cz_ 100
T Tg T Ty
where:
C = the % concentration of constituent A, B ... Z in the mixture;

T = the oral LDg, value of constituent A, B ... Z;
Ty = the oral LDg, value of the mixture.
Note: This formula can also be used for dermal toxicities provided that this information is available on the

same species for all constituents. The use of this formula does not take into account any potentiation or
protective phenomena.

2.6.2.4 Classification of pesticides

2.6.2.41 All active pesticide substances and their preparations for which the LC;, and/or LDg, values are known and
which are classified in class 6.1 shall be classified under appropriate packing groups in accordance with the
criteria given in 2.6.2.2. Substances and preparations which are characterized by subsidiary hazards shall be
classified according to the precedence of hazard table in 2.0.3 with the assignment of appropriate packing
groups.

2.6.2.4.2 If the oral or dermal LDy, value for a pesticide preparation is not known, but the LD, value of its active
substance(s) is known, the LDg, value for the preparation may be obtained by applying the procedures
in 2.6.2.3.

Note: LDy, toxicity data for a number of common pesticides may be obtained from the most current edition
of The WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification, available
from the International Programme on Chemical Safety, World Health Organization (WHO), 1211 Geneva 27,
Switzerland. While that publication may be used as a source of LD;, data for pesticides, its classification
system shall not be used for purposes of transport classification of, or assignment of packing groups to,
pesticides, which shall be in accordance with the provisions of this Code.

2.6.2.4.3 The proper shipping name used in the transport of the pesticide shall be selected from those referenced on
the basis of the active ingredient, of the physical state of the pesticide and any subsidiary hazards which it
may exhibit.

2.6.2.5 Substances not accepted for transport

Chemically unstable substances of class 6.1 shall not be accepted for transport unless the necessary
precautions have been taken to prevent the possibility of a dangerous decomposition or polymerization
under normal conditions of transport. For the precautions necessary to prevent polymerization, see special
provision 386 of chapter 3.3. To this end particular care shall be taken to ensure that receptacles and tanks
do not contain any substances liable to promote these reactions.

2.6.3 Class 6.2 - Infectious substances

2.6.3.1 Definitions

For the purposes of this Code:

A 2.6.3.1.1 Infectious substances are substances which are known or are reasonably expected to contain pathogens.
Pathogens are defined as micro-organisms (including bacteria, viruses, parasites, fungi) and other agents
such as prions, which can cause disease in humans or animals.

2.6.3.1.2 Biological products are those products derived from living organisms which are manufactured and distributed
in accordance with the requirements of appropriate national authorities, which may have special licensing
requirements, and are used either for prevention, treatment, or diagnosis of disease in humans or animals, or
for development, experimental or investigation purposes related thereto. They include, but are not limited to,
finished or unfinished products such as vaccines.

2.6.3.1.3 Cultures are the result of a process by which pathogens are intentionally propagated. This definition does not
include human or animal patient specimens as defined in 2.6.3.1.4.
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2.6.31.4 Patient specimens are those collected directly from humans or animals, including, but not limited to, excreta,
secreta, blood and its components, tissue and tissue fluid swabs, and body parts being transported for
purposes such as research, diagnosis, investigational activities, disease treatment and prevention.
2.6.3.1.5 [Reserved]
A 2.6.3.1.6 Medical or clinical wastes are wastes derived from the veterinary treatment of animals, the medical treatment
of humans or from bio-research.
2.6.3.2 Classification of infectious substances
A 2.6.3.2.1 Infectious substances shall be classified in class 6.2 and assigned to UN 2814, UN 2900, UN 3291, UN 3373
or UN 3549, as appropriate.
2.6.3.2.2 Infectious substances are divided into the following categories:
2.6.3.2.2.1 Category A: An infectious substance which is transported in a form that, when exposure to it occurs, is
capable of causing permanent disability, life-threatening or fatal disease in otherwise healthy humans or
animals. Indicative examples of substances that meet these criteria are given in the table in this paragraph.

Note: An exposure occurs when an infectious substance is released outside the protective packaging,

resulting in physical contact with humans or animals.

.1 Infectious substances meeting these criteria which cause disease in humans or in both humans and
animals shall be assigned to UN 2814. Infectious substances which cause disease only in animals shall
be assigned to UN 2900.

.2 Assignment to UN 2814 or UN 2900 shall be based on the known medical history and symptoms of the
source, human or animal, endemic local conditions, or professional judgement concerning individual
circumstances of the human or animal source.

Note 1: The proper shipping name for UN 2814 is INFECTIOUS SUBSTANCE, AFFECTING HUMANS.
The proper shipping name for UN 2900 is INFECTIOUS SUBSTANCE, AFFECTING ANIMALS
only.

Note 2: The following table is not exhaustive. Infectious substances, including new or emerging
pathogens, which do not appear in the table but which meet the same criteria shall be assigned
to category A. In addition, if there is doubt as to whether or not a substance meets the criteria
it shall be included in category A.

A Note 3: In the following table, the microorganism names written in italics are bacteria or fungi.
Indicative examples of infectious substances included in category A in any form
unless otherwise indicated (2.6.3.2.2.1.1)
UN number and
proper shipping Microorganism
name
UN 2814 Bacillus anthracis (cultures only)
Infectious Brucella abortus (cultures only)
substar\ce, Brucella melitensis (cultures only)
affecting Brucella suis (cultures only)
humans Burkholderia mallei — Pseudomonas mallei — Glanders (cultures only)
Burkholderia pseudomallei — Pseudomonas pseudomallei (cultures only)
Chlamydia psittaci — avian strains (cultures only)
Clostridium botulinum (cultures only)
Coccidioides immitis (cultures only)
Coxiella burnetii (cultures only)
Crimean-Congo hemorrhagic fever virus
Dengue virus (cultures only)
Eastern equine encephalitis virus (cultures only)
Escherichia coli, verotoxigenic (cultures only)
Ebola virus
Flexal virus
Francisella tularensis (cultures only)
Guanarito virus
Hantaan virus
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UN number and
proper shipping Microorganism
name

UN 2814 Hantavirus causing hemorragic fever with renal syndrome
Infectious Hendra virus
substance, Hepatitis B virus (cultures only)

affecting Herpes B virus (cultures only)

h("::;js Human immunodeficiency virus (cultures only)

: Highly pathogenic avian influenza virus (cultures only)

Japanese Encephalitis virus (cultures only)
Junin virus
Kyasanur Forest disease virus
Lassa virus
Machupo virus
Marburg virus
Monkeypox virus
Mycobacterium tuberculosis (cultures only)
Nipah virus
Omsk hemorrhagic fever virus
Poliovirus (cultures only)
Rabies virus (cultures only)
Rickettsia prowazekii (cultures only)
Rickettsia rickettsii (cultures only)
Rift Valley fever virus (cultures only)
Russian spring—summer encephalitis virus (cultures only)
Sabia virus
Shigella dysenteriae type 1 (cultures only)
Tick-borne encephalitis virus (cultures only)
Variola virus
Venezuelan equine encephalitis virus (cultures only)
West Nile virus (cultures only)
Yellow fever virus (cultures only)
Yersinia pestis (cultures only)

UN 2900 African swine fever virus (cultures only)
Infectious Avian paramyxovirus Type 1 - Velogenic Newcastle disease virus (cultures only)
substance, Classical swine fever virus (cultures only)
affecting Foot and mouth disease virus (cultures only)
animals only Lumpy skin disease virus (cultures only)
Mycoplasma mycoides — Contagious bovine pleuropneumonia (cultures only)
Peste des petits ruminants virus (cultures only)
Rinderpest virus (cultures only)
Sheep-pox virus (cultures only)
Goatpox virus (cultures only)
Swine vesicular disease virus (cultures only)
Vesicular stomatitis virus (cultures only)

2.6.3.2.2.2 Category B: An infectious substance which does not meet the criteria for inclusion in category A. Infectious
substances in category B shall be assigned to UN 3373.

Note: The proper shipping name for UN 3373 is BIOLOGICAL SUBSTANCE, CATEGORY B.

2.6.3.2.3 Exemptions

2.6.3.2.3.1 Substances which do not contain infectious substances or substances which are unlikely to cause disease in
humans or animals are not subject to the provisions of this Code, unless they meet the criteria for inclusion in
another class.

2.6.3.2.3.2 Substances containing microorganisms which are non-pathogenic to humans or animals are not subject to
the provisions of this Code unless they meet the criteria for inclusion in another class.

2.6.3.2.3.3 Substances in a form that any present pathogens have been neutralized or inactivated such that they no
longer pose a health risk are not subject to the provisions of this Code unless they meet the criteria for
inclusion in another class.
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2.6.3.2.3.4

2.6.3.2.3.5

2.6.3.2.3.6
2.6.3.2.3.7

2.6.3.2.3.8

2.6.3.2.3.9
A

Note: Medical equipment which has been drained of free liquid is deemed to meet the requirements of this
paragraph and is not subject to the provisions of this Code.

Environmental samples (including food and water samples) which are not considered to pose a significant risk
of infection are not subject to the provisions of this Code unless they meet the criteria for inclusion in another
class.

Dried blood spots, collected by applying a drop of blood onto absorbent material, are not subject to the
provisions of this Code.

Faecal occult blood screening samples are not subject to the provisions of this Code.

Blood or blood components which have been collected for the purposes of transfusion or for the preparation
of blood products to be used for transfusion or transplantation and any tissues or organs intended for use in
transplantation as well as samples drawn in connection with such purposes are not subject to the provisions
of this Code.

Human or animal specimens for which there is minimal likelihood that pathogens are present are not subject
to the provisions of this Code if the specimen is transported in a packaging which will prevent any leakage
and which is marked with the words “EXEMPT HUMAN SPECIMEN” or “EXEMPT ANIMAL SPECIMEN”, as
appropriate. The packaging should meet the following conditions:

.1 The packaging should consist of three components:
.1 aleak-proof primary receptacle(s);
.2 aleak-proof secondary packaging; and

.3 an outer packaging of adequate strength for its capacity, mass and intended use, and with at least
one surface having minimum dimensions of 100 mm x 100 mm.

.2 For liquids, absorbent material in sufficient quantity to absorb the entire contents should be placed
between the primary receptacle(s) and the secondary packaging so that, during transport, any release or
leak of a liquid substance will not reach the outer packaging and will not compromise the integrity of the
cushioning material.

.3 When multiple fragile primary receptacles are placed in a single secondary packaging, they should be
either individually wrapped or separated to prevent contact between them.

Note: An element of professional judgement is required to determine if a substance is exempt under this
paragraph. That judgement should be based on the known medical history, symptoms and individual
circumstances of the source, human or animal, and endemic local conditions. Examples of specimens which
may be transported under this paragraph include the blood or urine tests to monitor cholesterol levels, blood
glucose levels, hormone levels, or prostate specific antibodies (PSA); those required to monitor organ function
such as heart, liver or kidney function for humans or animals with non-infectious diseases, or therapeutic
drug monitoring; those conducted for insurance or employment purposes and are intended to determine the
presence of drugs or alcohol; pregnancy test; biopsies to detect cancer; and antibody detection in humans
or animals in the absence of any concern for infection (e.g. evaluation of vaccine-induced immunity, diagnosis
of autoimmune disease, etc.).

Except for:
.1 medical waste (UN 3291 and UN 3549);

.2 medical devices or equipment contaminated with or containing infectious substances in category A
(UN 2814 or UN 2900); and

.3 medical devices or equipment contaminated with or containing other dangerous goods that meet the
definition of another hazard class,

medical devices or equipment potentially contaminated with or containing infectious substances which are
being transported for disinfection, cleaning, sterilization, repair, or equipment evaluation are not subject to
the provisions of this Code if packed in packagings designed and constructed in such a way that, under
normal conditions of transport, they cannot break, be punctured or leak their contents. Packagings shall be
designed to meet the construction requirements listed in 6.1.4 or 6.6.4.

These packagings shall meet the general packing requirements of 4.1.1.1 and 4.1.1.2 and be capable of
retaining the medical devices and equipment when dropped from a height of 1.2 m.

The packagings shall be marked “USED MEDICAL DEVICE” or “USED MEDICAL EQUIPMENT”. When using
overpacks or unit loads these shall be marked in the same way, except when the inscription remains visible.
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2.6.3.3 Biological products

2.6.3.3.1 For the purposes of this Code, biological products are divided into the following groups:

.1 those which are manufactured and packaged in accordance with the requirements of appropriate
national authorities and transported for the purposes of final packaging or distribution, and use for
personal health care by medical professionals or individuals. Substances in this group are not subject to
the provisions of this Code;

.2 those which do not fall under .1 and are known or reasonably believed to contain infectious substances
and which meet the criteria for inclusion in category A or category B. Substances in this group shall be
assigned to UN 2814, UN 2900 or UN 3373, as appropriate.

Note: Some licensed biological products may present a biohazard only in certain parts of the world.
Competent authorities may require that such biological products comply with local requirements for infectious
substances or may impose other restrictions.

2.6.3.4 Genetically modified microorganisms and organisms

2.6.3.41 Genetically modified microorganisms not meeting the definition of infectious substance shall be classified in
accordance with chapter 2.9.

2.6.3.5 Medical or clinical wastes

H 2.6.3.56.1 Medical or clinical waste containing:

B 1 Category A infectious substances shall be assigned to UN 2814, UN 2900 or UN 3549 as appropriate.
Solid medical waste containing Category A infectious substances generated from the medical treatment
of humans or veterinary treatment of animals may be assigned to UN 3549. The UN 3549 entry shall not
be used for waste from bio-research or liquid waste;

B .2 Category B infectious substances shall be assigned to UN 3291.

2.6.3.5.2 Medical or clinical wastes which are reasonably believed to have a low probability of containing infectious
substances shall be assigned to UN 3291. For the assignment, international, regional or national waste
catalogues may be taken into account.

Note: The proper shipping name for UN 3291 is CLINICAL WASTE, UNSPECIFIED, N.O.S. or (BIO) MEDICAL
WASTE, N.O.S. or REGULATED MEDICAL WASTE, N.O.S.

2.6.3.5.3 Decontaminated medical or clinical wastes which previously contained infectious substances are not subject
to the provisions of this Code unless they meet the criteria for inclusion in another class.

2.6.3.6 Infected animals

2.6.3.6.1 Unless an infectious substance cannot be consigned by any other means, live animals shall not be used to
consign such a substance. A live animal which has been intentionally infected and is known or suspected
to contain an infectious substance shall only be transported under terms and conditions approved by the
competent authority.
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Class 7 — Radioactive material

Note: For class 7, the type of packaging may have a decisive effect on classification.
2.71 Definitions
27141 Radioactive material means any material containing radionuclides where both the activity concentration and
the total activity in the consignment exceed the values specified in 2.7.2.2.1 t0 2.7.2.2.6.
2.71.2 Contamination
Contamination means the presence of aradioactive substance on a surface in quantities in excess of 0.4 Bq/cm2
for beta and gamma emitters and low-toxicity alpha emitters, or 0.04 Bg/cm? for all other alpha emitters.
Non-fixed contamination means contamination that can be removed from a surface during routine conditions
of transport.
Fixed contamination means contamination other than non-fixed contamination.
2.71.3 Definitions of specific terms
Ajand A,
A; means the activity value of special form radioactive material which is listed in the table in 2.7.2.2.1 or
derived in 2.7.2.2.2 and is used to determine the activity limits for the provisions of this Code.
A, means the activity value of radioactive material, other than special form radioactive material, which
is listed in the table in 2.7.2.2.1 or derived in 2.7.2.2.2 and is used to determine the activity limits for the
provisions of this Code.
Fissile nuclides means uranium-233, uranium-235, plutonium-239 and plutonium-241. Fissile material means a
material containing any of the fissile nuclides. Excluded from the definition of fissile material are the following:
1 natural uranium or depleted uranium which is unirradiated;
.2 natural uranium or depleted uranium which has been irradiated in thermal reactors only;
.3 material with fissile nuclides less than a total of 0.25 g;
4 any combination of .1, .2 and/or .3.
These exclusions are only valid if there is no other material with fissile nuclides in the package or in the
consignment if shipped unpackaged.
Low dispersible radioactive material means either a solid radioactive material or a solid radioactive material
in a sealed capsule, that has limited dispersibility and is not in powder form.
Low specific activity (LSA) material means radioactive material which by its nature has a limited specific
activity, or radioactive material for which limits of estimated average specific activity apply. External shielding
materials surrounding the LSA material shall not be considered in determining the estimated average specific
activity.
Low toxicity alpha emitters are: natural uranium; depleted uranium; natural thorium; uranium-235 or
uranium-238; thorium-232; thorium-228 and thorium-230 when contained in ores or physical and chemical
concentrates; or alpha emitters with a half-life of less than 10 days.
Specific activity of a radionuclide means the activity per unit mass of that nuclide. The specific activity of
a material shall mean the activity per unit mass of the material in which the radionuclides are essentially
uniformly distributed.
Special form radioactive material means either:
.1 anindispersible solid radioactive material; or
.2 asealed capsule containing radioactive material.
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Surface contaminated object (SCO) means a solid object which is not itself radioactive but which has
radioactive material distributed on its surface.

Unirradiated thorium means thorium containing not more than 10~ g of uranium-233 per gram of thorium-232.

Unirradiated uranium means uranium containing not more than 2 x 10% Bqg of plutonium per gram of
uranium-235, not more than 9 x 108 Bq of fission products per gram of uranium-235 and not more than
5 x 107 g of uranium-236 per gram of uranium-235.

Uranium — natural, depleted, enriched means the following:

Natural uranium means uranium (which may be chemically separated) containing the naturally occurring
distribution of uranium isotopes (approximately 99.28% uranium-238, and 0.72% uranium-235 by mass).

Depleted uranium means uranium containing a lesser mass percentage of uranium-235 than in natural
uranium.

Enriched uranium means uranium containing a greater mass percentage of uranium-235 than 0.72%.

In all cases, a very small mass percentage of uranium-234 is present.

2.7.2 Classification
2.7.21 General provisions
27211 Radioactive material shall be assigned to one of the UN numbers specified in table 2.7.2.1.1, in accordance

with 2.7.2.4 and 2.7.2.5, taking into account the material characteristics determined in 2.7.2.3.

Table 2.7.2.1.1 - Assignment of UN numbers

UN numbers Proper shipping name? and description

Excepted packages

(1.5.1.5)

2908 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - EMPTY PACKAGING

2909 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - ARTICLES MANUFACTURED FROM NATURAL
URANIUM or DEPLETED URANIUM or NATURAL THORIUM

2910 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - LIMITED QUANTITY OF MATERIAL

2911 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE — INSTRUMENTS or ARTICLES

3507 URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE less than 0.1 kg per
package, non-fissile or fissile-excepted® ©

Low specific activity radioactive material

(2.7.2.3.1)

2912 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-I), non-fissile or fissile-excepted®

3321 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-II), non-fissile or fissile-excepted®

3322 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-IIl), non-fissile or fissile-excepted®

3324 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-Il), FISSILE

3325 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-III), FISSILE

Surface contaminated objects

(2.7.2.3.2)

A 2913 RADIOACTIVE MATERIAL, SURFACE CONTAMINATED OBJECTS (SCO-I, SCO-II or SCO-III),

non-fissile or fissile-excepted®

3326 RADIOACTIVE MATERIAL, SURFACE CONTAMINATED OBJECTS (SCO-I or SCO-Il), FISSILE

Type A packages

(2.7.2.4.4)

2915 RADIOACTIVE MATERIAL, TYPE A PACKAGE, non-special form, non-fissile or fissile-exceptedb

3327 RADIOACTIVE MATERIAL, TYPE A PACKAGE, FISSILE, non-special form

3332 RADIOACTIVE MATERIAL, TYPE A PACKAGE, SPECIAL FORM, non-fissile or fissile-excepted®

3333 RADIOACTIVE MATERIAL, TYPE A PACKAGE, SPECIAL FORM, FISSILE

Type B(U) package

(2.7.2.4.6)

2916 RADIOACTIVE MATERIAL, TYPE B(U) PACKAGE, non-fissile or fissile-excepted®

3328 RADIOACTIVE MATERIAL, TYPE B(U) PACKAGE, FISSILE
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2.7.2.2
2.7.2.21

UN numbers

Proper shipping name? and description

Type B(M) package
(2.7.2.4.6)

2917 RADIOACTIVE MATERIAL, TYPE B(M) PACKAGE, non-fissile or fissile-excepted®

3329 RADIOACTIVE MATERIAL, TYPE B(M) PACKAGE, FISSILE

Type C package

(2.7.2.4.6)

3323 RADIOACTIVE MATERIAL, TYPE C PACKAGE, non-fissile or fissile-exceptedb

3330 RADIOACTIVE MATERIAL, TYPE C PACKAGE, FISSILE

Special arrangement

(2.7.2.5)

2919 RADIOACTIVE MATERIAL, TRANSPORTED UNDER SPECIAL ARRANGEMENT,
non-fissile or fissile-excepted®

3331 RADIOACTIVE MATERIAL, TRANSPORTED UNDER SPECIAL ARRANGEMENT, FISSILE

Uranium hexafluoride

(2.7.2.4.5)

2977 RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, FISSILE

2978 RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, non-fissile or fissile-excepted®

3507 URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE less than 0.1 kg per

package, non-fissile or fissile-excepted® °

2 The proper shipping name is found in the column “Proper shipping name and description” and is restricted

to that part shown

in capital letters. In the cases of UN Nos. 2909, 2911, 2913 and 3326, where alternative

proper shipping names are separated by the word “or”, only the relevant proper shipping name shall be used.

b The term “fissile-
¢ For UN 3507, see

excepted” refers only to material excepted under 2.7.2.3.5.
also special provision 369 in chapter 3.3.

Determination of activity level

The following basi

¢ values for individual radionuclides are given in table 2.7.2.2.1:

1 A;and A, in TBq;

.2 Activity conce

ntration limits for exempt material in Bg/g; and

.3 Activity limits for exempt consignments in Bq.

Table 2.7.2.2.1 - Basic radionuclides values for individual radionuclides

Activity. Activity limit
. . . A A _co_ncentratlon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBq) (TBa) (Ba/g) (Ba)
Actinium (89)
Ac-225 (a) 8 x 107" 6 x 103 1 x 10’ 1 x 10*
Ac-227 (a) 9x10" 9x10°° 1x107" 1 x 108
Ac-228 6 x10" 5x10" 1 x 10! 1 x 10°
Silver (47)
Ag-105 2 x 10° 2 x 10° 1 x 102 1 x 10°
Ag-108m (a) 7 x107" 7 x 107" 1 x 10" (b) 1 x 108 (b)
Ag-110m (a) 4 x 107" 4 x10°" 1 x 10" 1 x 108
Ag-111 2 x 10° 6 x 10" 1 x 108 1 x 108
Aluminium (13)
Al-26 1 x10"" | 1 x 10" | 1 x 10° | 1 x 10°
Americium (95)
Am-241 1 x 10" 1x10°8 1 x 100 1 x 10%
Am-242m (a) 1 x 10" 1x10°8 1 x 10° (b) 1 x 10% (b)
Am-243 (a) 5 x 10° 1x10°8 1 x 10° (b) 1 x 108 (b)
Argon (18)
Ar-37 4 x 10’ 4 x 10" 1 x 108 1 x 108
Ar-39 4 x 10’ 2 x 10! 1 x 107 1 x10*
Ar-41 3x10°" 3x10°" 1 x 102 1 x10°
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBq) (TBaq) (Ba/g) (Ba)
Arsenic (33)
As-72 3x 107" 3x10°" 1 x 10! 1 x10°
As-73 4 x 10" 4 x 10’ 1 x 10° 1 x 107
As-74 1 x 100 9x10" 1 x 10" 1 x 108
As-76 3x107" 3x107" 1 x 102 1 x 108
As-77 2 x 10' 7 x107" 1 x 10° 1 x 108
Astatine (85)
At-211 (a) 2 x 10’ 5x107" 1 x 108 1 x 107
Gold (79)
Au-193 7 x 10° 2 x 10° 1 x 102 1 x 107
Au-194 1 x10° 1 x 100 1 x 10" 1 x 108
Au-195 1 x 10! 6 x 10° 1 x 102 1 x 107
Au-198 1 x 100 6 x10" 1 x 102 1 x 108
Au-199 1 x 10! 6 x 10" 1 x 102 1 x 108
Barium (56)
Ba-131 (a) 2 x 10° 2 x 10° 1 x 102 1 x 108
Ba-133 3 x10° 3 x 10° 1 x 102 1 x 108
Ba-133m 2 x 10' 6 x 10" 1 x 102 1 x 108
M | Ba-135m 2 x 10' 6 x 107" 1 x 102 1 x 108
Ba-140 (a) 5x10°" 3x10°" 1 x 10" (b) 1 x 10% (b)
Beryllium (4)
Be-7 2 x 10' 2 x 10 1 x 10° 1 x 107
Be-10 4 x 10' 6 x 10" 1 x 10* 1 x 108
Bismuth (83)
Bi-205 7 x107" 7 x107" 1 x 10! 1 x 108
Bi-206 3x10°" 3x10°" 1 x 10! 1 x 10°
Bi-207 7 x107" 7 x107" 1 x 10! 1 x 108
Bi-210 1 x10° 6 x 107" 1 x10° 1 x 10°
Bi-210m (a) 6 x 107" 2 x1072 1 x10' 1 x10°
Bi-212 (a) 7 x107" 6 x 107" 1 x 10" (b) 1 x 105 (b)
Berkelium (97)
Bk-247 8 x 100 8 x 104 1 x10° 1 x 10*
Bk-249 (a) 4 % 10’ 3 x 107" 1 x10° 1 x 10°
Bromine (35)
Br-76 4 x 107" 4 x 107" 1 x10' 1 x10°
Br-77 3 x 100 3 x 10° 1 x 102 1 x 108
Br-82 4 x 107" 4 x 107" 1 x 10° 1 x 108
Carbon (6)
Cc-11 1 x10° 6 x 107" 1 x 10° 1 x 108
C-14 4 x 10" 3 x 10° 1 x 10% 1 x 107
Calcium (20)
Ca-41 Unlimited Unlimited 1 x 10° 1 x 107
Ca-45 4 x 10" 1 x 10° 1 x 10% 1 x 107
Ca-47 (a) 3 x 100 3 x 107" 1 x 10’ 1 x 108
Cadmium (48)
Cd-109 3 x 10" 2 x 10° 1 x 10% 1 x 108
Cd-113m 4 x10° 5% 10" 1 x 108 1 x 108
Cd-115 (a) 3 x 10° 4 x107" 1 x 102 1 x 108
Cd-115m 5x10°" 5x 107" 1 x 108 1 x 10°
Cerium (58)
Ce-139 7 x 100 2 x 10° 1 x 102 1 x 108
Ce-141 2 x 10° 6 x 107" 1 x 102 1 x 107
Ce-143 9x10°" 6 x 10" 1 x 102 1 x 10°
Ce-144 (a) 2 x 107" 2 x107" 1 x 102 (b) 1 x 10% (b)
Californium (98)
Cf-248 4 x 10" 6 x10°° 1 x 10° 1 x 104
Cf-249 3 x 100 8 x 1074 1 x 100 1 x 108
Cf-250 2 x 10' 2x10°° 1 x 10! 1 x 10%
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conpc‘:ztrll\tllgion Activity limit
Radionuclide (atomic number) A Az limit fo: e)_(elmpt f:;:;::;’:stt
(TBq) (TBq) ";g;,gj* (Ba)

Cf-251 7 x 10° 7 x10°4 1 x 100 1 x 108
Cf-252 1 x107" 3x10°° 1 x 10" 1 x10*
Cf-253 (a) 4 x 10! 4x10°2 1 x 102 1 x10°
Cf-254 1 %1073 1x10°8 1 x 100 1 x 108
Chlorine (17)
Cl-36 1 x 10! 6 x10°" 1 x 10* 1 x 108
Cl-38 2x107" 2 x107" 1 x 10! 1 x10°
Curium (96)
Cm-240 4 x 10’ 2x10°? 1 x 102 1 x10°
Cm-241 2 x 10° 1 x 100 1 x 102 1 x 108
Cm-242 4 x 10' 1 x 1072 1 x 102 1 x 10°
Cm-243 9 x 10° 1x10°8 1 x 100 1 x10*
Cm-244 2 x 10' 2x10°° 1 x 10! 1 x 10*
Cm-245 9 x 10° 9x10°4 1 x 10° 1 x 108
Cm-246 9 x 10° 9x10°4 1 x10° 1 x 108
Cm-247 (a) 3 x 10° 1x10°3 1 x10° 1 x 10*
Cm-248 2 x1072 3x10°4 1 x 100 1 x 108
Cobalt (27)
Co-55 5x 107" 5x 107" 1 x 10’ 1 x 10°
Co-56 3 x 107" 3 x 10" 1 x 10° 1 x10°
Co-57 1 x10' 1 x 107 1 x 102 1 x 108
Co-58 1 x10° 1 x 10° 1 x 10° 1 x 108
Co-58m 4 x 10' 4 x 10" 1 x 10* 1 x 107
Co-60 4x107" 4 x107" 1 x 10! 1 x10°
Chromium (24)
Cr-51 3 x 10" 3 x 10' 1 x 108 1 x 107
Caesium (55)
Cs-129 4 x 10° 4 x10° 1 x 102 1 x 10°
Cs-131 3 x 10! 3 x 10' 1 x 108 1 x 108
Cs-132 1 x10° 1 x 10° 1 x 10! 1 x10°
Cs-134 7 x 107" 7 x107" 1 x 10! 1 x 10%
Cs-134m 4 x10° 6 x 10" 1 x 108 1 x10°
Cs-135 4 x10° 1 x 10° 1 x 10% 1 x 107
Cs-136 5x107" 5x 10" 1 x 10! 1 x10°
Cs-137 (a) 2 x 10° 6 x10" 1 x 10" (b) 1 x 10% (b)
Copper (29)
Cu-64 6 x 10° 1 x 100 1 x 102 1 x 10°
Cu-67 1 x 10" 7 x107" 1 x 102 1 x 108
Dysprosium (66)
Dy-159 2 x 10’ 2 x 10 1 x 108 1 x 107
Dy-165 9x10" 6 x10" 1 x 108 1 x 108
Dy-166 (a) 9x10" 3x10°" 1 x 108 1 x 108
Erbium (68)
Er-169 4 x 10’ 1 x 100 1 x10* 1 x 107
Er-171 8x10" 5x10" 1 x 102 1 x 108
Europium (63)
Eu-147 2 x 10° 2 x 10° 1 x 102 1 x 108
Eu-148 5x107" 5x10" 1 x 10" 1 x 108
Eu-149 2 x 10’ 2 x 10 1 x 102 1 x 107
Eu-150 (short-lived) 2 x 10° 7 x107" 1 x 108 1 x 108
Eu-150 (long-lived) 7 x107" 7 x107" 1 x 10! 1 x 108
Eu-152 1 x 100 1 x 100 1 x 10! 1 x 108
Eu-152m 8 x 10" 8 x10" 1 x 102 1 x 108
Eu-154 9x107" 6 x 10" 1 x 10! 1 x 108
Eu-155 2 x 10' 3 x 10° 1 x 102 1 x 107
Eu-156 7 x107" 7 x107" 1 x 10! 1 x 108
Fluorine (9)
F-18 1 x 100 6 x 10" 1 x 10! 1 x 108
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBq) (TBaq) (Ba/g) (Ba)
Iron (26)
Fe-52 (a) 3x10°" 3x10°" 1 x 10" 1 x 108
Fe-55 4 x 10" 4 x 10’ 1 x 10* 1 x 108
Fe-59 9x10" 9x10" 1 x 10" 1 x 108
Fe-60 (a) 4 x 10 2 x107" 1 x 102 1 x 108
Gallium (31)
Ga-67 7 x 10° 3 x 10° 1 x 102 1 x 108
Ga-68 5x107" 5x107" 1 x 10" 1 x 108
Ga-72 4x107" 4 x107" 1 x 10! 1 x10°
Gadolinium (64)
Gd-146 (a) 5x107" 5x107" 1 x 10" 1 x 108
Gd-148 2 x 10’ 2x10°° 1 x 10! 1 x10*
Gd-153 1 x 10! 9 x 10° 1 x 102 1 x 107
Gd-159 3 x10° 6 x 107" 1 x 10° 1 x 108
Germanium (32)
Ge-68 (a) 5x107" 5x10" 1 x 10! 1 x10°
B | Ge-69 1 x 100 1 x 100 1 x 10! 1 x 108
Ge-71 4 x 10' 4 x 10 1 x 10* 1 x 108
Ge-77 3x107" 3x107" 1 x 10! 1 x 10°
Hafnium (72)
Hf-172 (a) 6x10" 6 x 10" 1 x 10! 1 x 108
Hf-175 3 x10° 3 x 10° 1 x 102 1 x 108
Hf-181 2 x 10° 5x 107" 1 x 10! 1 x 108
Hf-182 Unlimited Unlimited 1 x 102 1 x 10°
Mercury (80)
Hg-194 (a) 1 x 100 1 x 100 1 x 10! 1 x 108
Hg-195m (a) 3 x 10° 7 x 107" 1 x 102 1 x 10°
Hg-197 2 x 10’ 1 x 10" 1 x 102 1 x 107
Hg-197m 1 x 10! 4 x107" 1 x 102 1 x 108
Hg-203 5 x 10° 1 x 100 1 x 102 1 x10%
Holmium (67)
Ho-166 4 x 107" 4 x 107" 1 x10° 1 x10°
Ho-166m 6 x 107" 5% 107" 1 x 10° 1 x 108
lodine (53)
1-123 6 x 100 3 x 10° 1 x 102 1 x 107
1-124 1 x10° 1 x 10° 1 x 10’ 1 x 108
1-125 2 x 10° 3 x 10° 1 x 108 1 x 108
1-126 2 x 100 1 x 10° 1 x 102 1 x 108
1-129 Unlimited Unlimited 1 x 102 1 x 10°
1-131 3 x 100 7 x 107" 1 x 102 1 x 108
1-132 4 x 107" 4 x 107" 1 x 10° 1 x 10°
1-133 7 x 107" 6 x 10" 1 x 10° 1 x 108
1-134 3x 107" 3x10°" 1 x 10! 1 x10°
1-135 (a) 6 x10°" 6 x 10" 1 x 10" 1 x 108
Indium (49)
In-111 3 x10° 3 x 10° 1 x 102 1 x 108
In-113m 4 x10° 2 x 10° 1 x 102 1 x 108
In-114m (a) 1 x 10" 5x10" 1 x 102 1 x 108
In-115m 7 x 10° 1 x 100 1 x 102 1 x 108
Iridium (77)
Ir-189 (a) 1 x 10" 1 x 10" 1 x 102 1 x 107
Ir-190 7 x107" 7 x107" 1 x 10" 1 x 108
Ir-192 1 x 10 (¢) 6 x 107" 1 x 10° 1 x 104
W | Ir-193m 4 x 10" 4 x 10" 1 x 10* 1 x 107
Ir-194 3x10°" 3x107" 1 x 102 1 x 10°
Potassium (19)
K-40 9x10" 9x10" 1 x 102 1 x 108
K-42 2x107" 2 x107" 1 x 102 1 x 108
K-43 7 x107" 6 x10" 1 x 10! 1 x 108
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBa) (TBaq) (Ba/g) (Ba)
Krypton (36)
Kr-79 4 x 10° 2 x 10° 1 x 108 1 x10°
Kr-81 4 x 10’ 4 x 10’ 1 x10* 1 x 107
Kr-85 1 x 10! 1 x 10! 1 x 10° 1 x10*
Kr-85m 8 x 10° 3 x 10° 1 x 108 1 x 10"
Kr-87 2x107" 2x10°" 1 x 102 1 x10°
Lanthanum (57)
La-137 3 x 10’ 6 x 10° 1 x 108 1 x 107
La-140 4x107" 4 x107" 1 x 10! 1 x10°
Lutetium (71)
Lu-172 6x107" 6 x 10" 1 x 10" 1 x 108
Lu-173 8 x 10° 8 x 10° 1 x 102 1 x 107
Lu-174 9 x 10° 9 x 10° 1 x 102 1 x 107
Lu-174m 2 x 10' 1 x 10" 1 x 102 1 x 107
Lu-177 3 x 10' 7 x107" 1 x 10° 1 x 107
Magnesium (12)
Mg-28 (a) 3x107" 3x107" 1 x 10! 1 x 10°
Manganese (25)
Mn-52 3x10°" 3x10°" 1 x 10! 1 x10°
Mn-53 Unlimited Unlimited 1 x 104 1 x 10°
Mn-54 1 x 100 1 x 10° 1 x 10! 1 x 108
Mn-56 3x107" 3x107" 1 x 10! 1 x 10°
Molybdenum (42)
Mo-93 4 x 10! 2 x 10 1 x 10° 1 x 108
Mo-99 (a) 1 x 100 6 x 107" 1 x 102 1 x 108
Nitrogen (7)
N-13 9x107" 6 x 10" 1 x 102 1 x10°
Sodium (11)
Na-22 5x107" 5x 107" 1 x 10! 1 x 108
Na-24 2x107" 2 x107" 1 x 10! 1 x 10°
Niobium (41)
Nb-93m 4 x 10’ 3 x 10 1 x 10* 1 x 107
Nb-94 7 x107" 7 x107" 1 x 10! 1 x 108
Nb-95 1 x 100 1 x 100 1 x 10! 1 x 108
Nb-97 9x107" 6 x 10" 1 x 10! 1 x 108
Neodymium (60)
Nd-147 6 x 10° 6 x 10" 1 x 102 1 x 108
Nd-149 6 x107" 5x 107" 1 x 102 1 x 108
Nickel (28)
Ni-57 6x10" 6 x 10" 1 x 10! 1 x 108
Ni-59 Unlimited Unlimited 1 x 104 1 x 108
Ni-63 4 x 10' 3 x 10’ 1 x 10° 1 x 108
Ni-65 4 x107" 4 x107" 1 x 10! 1 x 108
Neptunium (93)
Np-235 4 x 10' 4 x 10 1 x 10° 1 x 107
Np-236 (short-lived) 2 x 10' 2 x 10° 1 x 10° 1 x 107
Np-236 (long-lived) 9 x 10° 2 x1072 1 x 102 1 x10°
Np-237 2 x 10’ 2x10°8 1 x 10° (b) 1 x 108 (b)
Np-239 7 x 10° 4 x 107" 1 x 102 1 x 107
Osmium (76)
0Os-185 1 x10° 1 x10° 1 x 10’ 1 x 10°
0Os-191 1 x10' 2 x 100 1 x 102 1 x 107
0s-191m 4 x10° 3 x 10" 1 x 108 1 x 107
0s-193 2 x 100 6 x 107" 1 x 102 1 x 108
Os-194 (a) 3x10°" 3x10°" 1 x 102 1 x10°
Phosphorus (15)
P-32 5x107" 5x 10" 1 x 108 1 x10°
P-33 4 x10° 1 x 10° 1 x 10° 1 x 108
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBq) (TBaq) (Ba/g) (Ba)
Protactinium (91)
Pa-230 (a) 2 x 10° 7 x 1072 1 x 10 1 x 108
Pa-231 4 x10° 4x10°4 1 x 10° 1 x 108
Pa-233 5 x 10° 7 x107" 1 x 102 1 x 107
Lead (82)
Pb-201 1 x 100 1 x 100 1 x 10" 1 x 108
Pb-202 4 x 10’ 2 x 10 1 x 108 1 x 108
Pb-203 4 x10° 3 x 10° 1 x 102 1 x 108
Pb-205 Unlimited Unlimited 1 x 104 1 x 107
Pb-210 (a) 1 x 100 5x 1072 1 x 10" (b) 1 x 10* (b)
Pb-212 (a) 7 x107" 2 x107" 1 x 10" (b) 1 x 10% (b)
Palladium (46)
Pd-103 (a) 4 x 10" 4 x 10 1 x 10° 1 x 108
Pd-107 Unlimited Unlimited 1 x 10° 1 x 108
Pd-109 2 x 10° 5x 107" 1 x 10° 1 x 108
Promethium (61)
Pm-143 3 x10° 3 x 10° 1 x 102 1 x 108
Pm-144 7 x107" 7 x107" 1 x 10! 1 x 108
Pm-145 3 x 10' 1 x 10" 1 x 10° 1 x 107
Pm-147 4 x 10' 2 x 10° 1 x 10* 1 x 107
Pm-148m (a) 8 x107" 7 x107" 1 x 10! 1 x 108
Pm-149 2 x 10° 6 x 107" 1 x10° 1 x 10°
Pm-151 2 x 10° 6 x 107" 1 x 102 1 x 108
Polonium (84)
Po-210 4 x 10 | 2 x 1072 | 1 x 10! | 1 x10°
Praseodymium (59)
Pr-142 4x107" 4 x107" 1 x 102 1 x 10°
Pr-143 3 x 100 6 x 107" 1 x10% 1 x 10°
Platinum (78)
Pt-188 (a) 1 x 100 8 x10" 1 x 10! 1 x 108
Pt-191 4 x 100 3 x 10° 1 x 102 1 x 10°
Pt-193 4 x 10° 4 x 10" 1 x10* 1 x 107
Pt-193m 4 x 10" 5% 107" 1 x 108 1 x 107
Pt-195m 1 x10' 5% 10" 1 x 102 1 x 108
Pt-197 2 x 10° 6 x 107" 1 x 108 1 x 108
Pt-197m 1 x10' 6 x 107" 1 x 102 1 x 108
Plutonium (94)
Pu-236 3 x 10! 3x10°° 1 x 10° 1 x 104
Pu-237 2 x 10° 2 x 10' 1 x 108 1 x 107
Pu-238 1 x 10’ 1x10°° 1 x 10° 1 x 10%
Pu-239 1 x10' 1x10°° 1 x 10° 1 x 10%
Pu-240 1 x10' 1x10°8 1 x 100 1 x 108
Pu-241 (a) 4 x 10’ 6 x 1072 1 x 102 1 x 10°
Pu-242 1 x 10" 1x10°8 1 x 100 1 x10*
Pu-244 (a) 4x10°" 1x10°8 1 x 100 1 x10*
Radium (88)
Ra-223 (a) 4 x107" 7 x10°° 1 x 102 (b) 1 x 10% (b)
Ra-224 (a) 4x10°" 2 x 1072 1 x 10" (b) 1 x 105 (b)
Ra-225 (a) 2x107" 4x10°° 1 x 102 1 x 108
Ra-226 (a) 2x10°" 3x10°° 1 x 10" (b) 1 x 10* (b)
Ra-228 (a) 6 x107" 2 x 1072 1 x 10" (b) 1 x 10% (b)
Rubidium (37)
Rb-81 2 x 10° 8 x10" 1 x 10! 1 x 108
Rb-83 (a) 2 x 10° 2 x 10° 1 x 102 1 x 108
Rb-84 1 x 100 1 x 100 1 x 10! 1 x 108
Rb-86 5x10°" 5x 107" 1 x 102 1 x 10°
Rb-87 Unlimited Unlimited 1 x 10* 1 x 107
Rb (nat) Unlimited Unlimited 1 x 10* 1 x 107
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBa) (TBaq) (Ba/g) (Ba)
Rhenium (75)
Re-184 1 x 100 1 x 100 1 x 10! 1 x 10°
Re-184m 3 x 10° 1 x 100 1 x 102 1 x 108
Re-186 2 x 10° 6 x10" 1 x 108 1 x 108
Re-187 Unlimited Unlimited 1 x 108 1 x 10°
Re-188 4 x 107" 4 x107" 1 x 102 1 x10°
Re-189 (a) 3 x 100 6 x 10" 1 x 102 1 x 108
Re (nat) Unlimited Unlimited 1 x 108 1 x 10°
Rhodium (45)
Rh-99 2 x 100 2 x 10° 1 x 10! 1 x 108
Rh-101 4 x 100 3 x 10° 1 x 102 1 x 107
Rh-102 5x 10" 5x10" 1 x 10! 1 x 108
Rh-102m 2 x 100 2 x 10° 1 x 102 1 x 108
Rh-103m 4 x10' 4 x 10 1 x 10* 1 x 108
Rh-105 1 x 10° 8 x 107" 1 x 102 1 x 107
Radon (86)
Rn-222 (a) 3x10°" 4x10°° 1 x 10" (b) 1 x 108 (b)
Ruthenium (44)
Ru-97 5 x 100 5 x 10° 1 x 102 1 x 107
Ru-103 (a) 2 x 100 2 x 10° 1 x 102 1 x 108
Ru-105 1 x 100 6 x 10" 1 x 10! 1 x 108
Ru-106 (a) 2 x 107" 2 x 107" 1 x 102 (b) 1 x10%(b)
Sulphur (16)
S-35 4 x 10' 3 x 10° 1 x 10° 1 x 108
Antimony (51)
Sb-122 4 x 107" 4 x107" 1 x 102 1 x10*
Sb-124 6 x 10" 6 x 10" 1 x 10! 1 x 108
Sb-125 2 x 10° 1 x10° 1 x 102 1 x 10°
Sb-126 4 x 107" 4 x 107" 1 x 10’ 1 x10°
Scandium (21)
Sc-44 5x%x10~" 5x 107" 1 x 10’ 1 x10°
Sc-46 5x%x10~" 5x 107" 1 x 10’ 1 x 10°
Sc-47 1 x10' 7 x107" 1 x 102 1 x 10°
Sc-48 3 x 107" 3 x 10" 1 x 10’ 1 x 10°
Selenium (34)
Se-75 3 x 100 3 x 100 1 x 10? 1 x 108
Se-79 4 x10° 2 x 100 1 x 10* 1 x 107
Silicon (14)
Si-31 6 x 107" 6 x 10" 1 x 108 1 x 108
Si-32 4 x10° 5x 107" 1 x 108 1 x 108
Samarium (62)
Sm-145 1 x 10’ 1 x 10" 1 x 102 1 x 107
Sm-147 Unlimited Unlimited 1 x 10! 1 x 104
Sm-151 4 x 10° 1 x 10" 1 x 104 1 x 108
Sm-153 9 x 10° 6 x 107" 1 x 102 1 x 10°
Tin (50)
Sn-113 (a) 4 x 10° 2 x 10° 1 x 108 1 x 107
Sn-117m 7 x 100 4 x 107" 1 x 102 1 x 108
Sn-119m 4 x10° 3 x 10' 1 x 108 1 x 107
Sn-121m (a) 4 x 10! 9x10" 1 x 103 1 x 107
Sn-123 8 x 107" 6 x 10" 1 x 108 1 x 108
Sn-125 4 x 107" 4 x 107" 1 x 102 1 x 10°
Sn-126 (a) 6 x107" 4 x107" 1 x 10! 1 x 108
Strontium (38)
Sr-82 (a) 2x107" 2 x10°" 1 x 10! 1 x 10°
W | Sr-83 1 x 100 1 x 100 1 x 10" 1 x 108
Sr-85 2 x 10° 2 x 10° 1 x 102 1 x 108
Sr-85m 5 x 10° 5 x 10° 1 x 102 1 x 107
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBq) (TBaq) (Ba/g) (Ba)

Sr-87m 3 x10° 3 x 10° 1 x 102 1 x 108
Sr-89 6 x107" 6 x 10" 1 x 108 1 x 108
Sr-90 (a) 3x10°" 3x107" 1 x 102 (b) 1 x 10% (b)
Sr-91 (a) 3x107" 3x107" 1 x 10! 1 x 10°
Sr-92 (a) 1 x 100 3x10°" 1 x 10! 1 x 108
Tritium (1)
T (H-3) 4 x 10" 4 x 10 1 x 108 1 x10°
Tantalum (73)
Ta-178 (long-lived) 1 x 100 8 x10" 1 x 10! 1 x 108
Ta-179 3 x 10’ 3 x 10’ 1 x 10° 1 x 107
Ta-182 9x10°" 5x 10" 1 x 10! 1 x10*
Terbium (65)

W | Tb-149 8x10" 8 x10" 1 x 10! 1 x 108
Tb-157 4 x 10" 4 x 10 1 x 10* 1 x 107
Tb-158 1 x 100 1 x 100 1 x 10! 1 x 108
Tb-160 1 x 100 6 x 10" 1 x 10! 1 x 108

W | Tb-161 3 x 10' 7 x107" 1 x 10° 1 x 108
Technetium (43)

Tc-95m (a) 2 x 10° 2 x 10° 1 x 10! 1 x 108
Tc-96 4x107" 4 x107" 1 x 10! 1 x 108
Tc-96m (a) 4 x107" 4 x107" 1 x 10° 1 x 107
Tc-97 Unlimited Unlimited 1x10° 1x108
Tc-97m 4 x10° 1 x 10° 1 x 108 1 x 107
Tc-98 8 x 107" 7 x 107" 1 x 10° 1 x 108
Tc-99 4 x10° 9 x 107" 1 x 10% 1 x 107
Tc-99m 1 x10' 4 x 10° 1 x 102 1 x 107
Tellurium (52)
Te-121 2 x 100 2 x 10° 1 x 10’ 1 x 108
Te-121m 5 x 100 3 x 10° 1 x 102 1 x 108
Te-123m 8 x 100 1 x 10° 1 x 102 1 x 107
Te-125m 2 x 10° 9 x 107" 1 x 108 1 x 107
Te-127 2 x 10° 7 x 107" 1 x 108 1 x 108
Te-127m (a) 2 x 10’ 5x10" 1 x 103 1 x 107
Te-129 7 x 107" 6 x 10" 1 x 102 1 x 108
Te-129m (a) 8x10" 4 x107" 1 x 108 1 x 108
Te-131m (a) 7 x10°" 5x10" 1 x 10" 1 x 108
Te-132 (a) 5x107" 4 x107" 1 x 102 1 x 107
Thorium (90)
Th-227 1 x 10" 5x10°° 1 x 10! 1 x10*
Th-228 (a) 5x107" 1x10°8 1 x 10° (b) 1 x 10% (b)
Th-229 5 x 10° 5x10°4 1 x 10° (b) 1 x 108 (b)
Th-230 1 x 10" 1x10°8 1 x 100 1 x10*
Th-231 4 x 10" 2 x 1072 1 x 10° 1 x 107
Th-232 Unlimited Unlimited 1 x 10° 1 x 10%
Th-234 (a) 3x107" 3x107" 1 x 10° (b) 1 x 10% (b)
Th (nat) Unlimited Unlimited 1 x 10 (b) 1 x 108 (b)
Titanium (22)
Ti-44 (a) 5x 107" 4 x107" 1 x 10 | 1 x 10°
Thallium (81)
TI-200 9x107" 9x107" 1 x 10! 1 x 108
TI-201 1 x 10! 4 x 10° 1 x 102 1 x 108
TI-202 2 x 10° 2 x 10° 1 x 102 1 x 108
TI-204 1 x10' 7 x 107" 1 x10* 1 x 10*
Thulium (69)
Tm-167 7 x 10° 8 x10" 1 x 102 1 x 108
Tm-170 3 x 100 6 x 107" 1 x10° 1 x 10°
Tm-171 4 x 10° 4 x 10" 1 x10% 1 x 108
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Activity Activity limit
. . . A A .co.ncentranon for an exempt
Radionuclide (atomic number) 1 2 limit for exempt .
material consignment
(TBq) (TBa) (Ba/g) (Ba)
Uranium (92)
U-230 (fast lung absorption) (a) (d) 4 %10’ 1x107" 1 x 10" (b) 1 x 105 (b)
U-230 (medium lung absorption) 4 x 10! 4x10°8 1 x 10! 1 x 10*
@) (e)
U-230 (slow lung absorption) (a) (f) 3 x 10° 3x10°° 1 x 10’ 1 x 10*
U-232 (fast lung absorption) (d) 4 % 10’ 1x102 1 x 10° (b) 1 x 108 (b)
U-232 (medium lung absorption) (e) 4 x 10" 7 x10°° 1 x 10! 1 x10*
U-232 (slow lung absorption) (f) 1 x 10! 1x10°8 1 x 10! 1 x 10*
U-233 (fast lung absorption) (d) 4 x 10' 9x10°2 1 x 10" 1 x 10*
U-233 (medium lung absorption) (e) 4 % 10' 2 x 1072 1 x 102 1 x10°
U-233 (slow lung absorption) (f) 4 x 10’ 6 x 1073 1 x 10! 1 x10°
U-234 (fast lung absorption) (d) 4 x 10’ 9x10°? 1 x 10" 1 x10*
U-234 (medium lung absorption) (e) 4 x 10' 2x10°2 1 x 102 1 x 10°
U-234 (slow lung absorption) () 4 x10° 6 x 103 1 x 10’ 1 x10°
U-235 (all lung absorption types) Unlimited Unlimited 1 x 10" (b) 1 x 10% (b)
(@) (d) (e) (f)
U-236 (fast lung absorption) (d) Unlimited Unlimited 1 x 10" 1 x 10*
U-236 (medium lung absorption) (e) 4 % 10’ 2 x1072 1 x 102 1 x10°
U-236 (slow lung absorption) () 4 % 10’ 6 x 103 1 x10' 1 x 10*
U-238 (all lung absorption types) Unlimited Unlimited 1 x 10" (b) 1 x 10% (b)
(d) (e) (1)
U (nat) Unlimited Unlimited 1 x 10° (b) 1 x 10% (b)
U (enriched to 20% or less) (g) Unlimited Unlimited 1 x 100 1 x10°
U (dep) Unlimited Unlimited 1 x 100 1 x 108
Vanadium (23)
V-48 4 x10°" 4 x107" 1 x 10! 1 x 10°
V-49 4 % 10’ 4 x 10" 1 x 10* 1 x 107
Tungsten (74)
W-178 (a) 9 x 100 5 x 100 1 x 10! 1 x 10°
W-181 3 x 10’ 3 x 10’ 1 x 10° 1 x 107
W-185 4 x 10! 8 x10" 1 x 10* 1 x 107
W-187 2 x 10° 6 x 10" 1 x 102 1 x 108
W-188 (a) 4x10°" 3x10°" 1 x 102 1 x 10°
Xenon (54)
Xe-122 (a) 4x10°" 4 x10" 1 x 102 1 x10°
Xe-123 2 x 10° 7 x107" 1 x 102 1 x 10°
Xe-127 4 x 100 2 x 10° 1 x 10° 1 x10%
Xe-131m 4 % 10’ 4 x 10" 1 x 10* 1 x 10*
Xe-133 2 x 10! 1 x 10! 1 x 10° 1 x10*
Xe-135 3 x 10° 2 x 10° 1 x 10° 1 x 10"
Yittrium (39)
Y-87 (a) 1 x 100 1 x 100 1 x 10! 1 x 108
Y-88 4 x107" 4 x 107" 1 x 10’ 1 x 10°
Y-90 3x10°" 3x10°" 1 x 10° 1 x 10°
Y-91 6x10" 6 x10" 1 x 108 1 x 108
Y-91m 2 x 10° 2 x 10° 1 x 102 1 x 108
Y-92 2 x 107" 2 x 107" 1 x 102 1 x 108
Y-93 3x107" 3x 107" 1 x 102 1 x 10°
Ytterbium (70)
Yb-169 4 x10° 1 x 100 1 x 102 1 x 107
Yb-175 3 x 10’ 9x10" 1 x 10° 1 x 107
Zinc (30)
Zn-65 2 x 100 2 x 10° 1 x 10’ 1 x 108
Zn-69 3 x 10° 6 x 107" 1 x 10* 1 x 10°
Zn-69m (a) 3 x10° 6 x 10" 1 x 102 1 x 108
Zirconium (40)
Zr-88 3 x 10° 3 x 10° 1 x 102 1 x 108
Zr-93 Unlimited Unlimited 1 x 10° (b) 1 x 107 (b)
Zr-95 (a) 2 x 10° 8 x 107" 1 x 10’ 1 x 10°
Zr-97 (a) 4 x 107" 4 x107" 1 x 10" (b) 1 x 10° (b)
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(@ Ajand/or A, values for these parent radionuclides include contributions from their progeny with half-lives
less than 10 days, as listed in the following:

Mg-28 Al-28

Ar-42 K-42
Ca-47 Sc-47
Ti-44 Sc-44
Fe-52 Mn-52m
Fe-60 Co-60m

Zn-69m Zn-69
Ge-68 Ga-68
Rb-83 Kr-83m

Sr-82 Rb-82

Sr-90 Y-90

Sr-91 Y-91m

Sr-92 Y-92

Y-87 Sr-87m

Zr-95 Nb-95m

Zr-97 Nb-97m, Nb-97

Mo-99 Tc-99m
Tc-95m Tc-95
Tc-96m Tc-96
Ru-103 Rh-103m
Ru-106 Rh-106
Pd-103 Rh-103m
Ag-108m  Ag-108
Ag-110m  Ag-110
Cd-115 In-115m
In-114m In-114
Sn-113 In-113m
Sn-121m  Sn-121
Sn-126 Sb-126m
Te-118 Sb-118
Te-127m  Te-127
Te-129m  Te-129
Te-131m  Te-131

Te-132 [-132
1-135 Xe-135m
Xe-122 I-122

Cs-137 Ba-137m
Ba-131 Cs-131
Ba-140 La-140
Ce-144 Pr-144m, Pr-144
Pm-148m Pm-148
Gd-146 Eu-146
Dy-166 Ho-166
Hf-172 Lu-172
W-178 Ta-178
W-188 Re-188
Re-189 0s-189m
Os-194 Ir-194
Ir-189 0s-189m
Pt-188 Ir-188
Hg-194 Au-194
Hg-195m  Hg-195
Pb-210 Bi-210
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Pb-212
Bi-210m
Bi-212
At-211
Rn-222
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Th-228
Th-234
Pa-230
U-230
U-235
Pu-241
Pu-244
Am-242m
Am-243
Cm-247
Bk-249
Cf-253

Bi-212, TI-208, Po-212

TI-206

TI-208, Po-212

Po-211

Po-218, Pb-214, At-218, Bi-214, Po-214

Rn-219, Po-215, Pb-211, Bi-211, Po-211, TI-207
Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212
Ac-225, Fr-221, At-217, Bi-213, TI-209, Po-213, Pb-209
Rn-222, Po-218, Pb-214, At-218, Bi-214, Po-214
Ac-228

Fr-221, At-217, Bi-213, TI-209, Po-213, Pb-209
Fr-223

Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212
Pa-234m, Pa-234

Ac-226, Th-226, Fr-222, Ra-222, Rn-218, Po-214
Th-226, Ra-222, Rn-218, Po-214

Th-231

U-237

U-240, Np-240m

Am-242, Np-238

Np-239

Pu-243

Am-245

Cm-249

A (b) Parent nuclides and their progeny included in secular equilibrium are listed in the following (the activity
to be taken into account is that of the parent nuclide only):

Sr-90
Zr-93
Zr-97
Ru-106
Ag-108m
Cs-137
Ce-144
Ba-140
Bi-212
Pb-210
Pb-212
Rn-222
Ra-223
Ra-224
Ra-226
Ra-228
Th-228
Th-229
A Th (nat)”

Th-234
U-230
U-232
U-235
U-238
A U (nat)”

Y-90

Nb-93m

Nb-97

Rh-106

Ag-108

Ba-137m

Pr-144

La-140

TI-208 (0.36), Po-212 (0.64)

Bi-210, Po-210

Bi-212, TI-208 (0.36), Po-212 (0.64)

Po-218, Pb-214, Bi-214, Po-214

Rn-219, Po-215, Pb-211, Bi-211, TI-207

Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64)
Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
Ac-228

Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64)
Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209

Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36),
Po-212 (0.64)

Pa-234m

Th-226, Ra-222, Rn-218, Po-214

Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64)
Th-231

Th-234, Pa-234m

Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214, Po-214,
Pb-210, Bi-210, Po-210

" In the case of Th-natural, the parent nuclide is Th-232, in the case of U-natural the parent nuclide is U-238.
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Np-237 Pa-233
Am-242m Am-242
Am-243 Np-239

(c) The quantity may be determined from a measurement of the rate of decay or a measurement of the dose
rate at a prescribed distance from the source.

(d) These values apply only to compounds of uranium that take the chemical form of UF; UO,F,
and UO,(NO,), in both normal and accident conditions of transport.

(e) These values apply only to compounds of uranium that take the chemical form of UO,, UF,, UCI, and
hexavalent compounds in both normal and accident conditions of transport.

(f) These values apply to all compounds of uranium other than those specified in (d) and (e) above.
(9) These values apply to unirradiated uranium only.

2.7.2.2.2 For individual radionuclides:

/A .1 which are not listed in table 2.7.2.2.1, the determination of the basic radionuclide values referred to in
2.7.2.2.1 shall require multilateral approval. For these radionuclides, activity concentration limits for exempt
material and activity limits for exempt consignments shall be calculated in accordance with the principles
established in the Radiation Protection and Safety of Radiation Sources: International Basic Safety
Standards, IAEA Safety Standards Series No. GSR Part 3, IAEA, Vienna (2014). It is permissible to use
an A, value calculated using a dose coefficient for the appropriate lung absorption type as recommended
by the International Commission on Radiological Protection, if the chemical forms of each radionuclide
under both normal and accident conditions of transport are taken into consideration. Alternatively, the
radionuclide values in table 2.7.2.2.2 may be used without obtaining competent authority approval;

A .2 Ininstruments or articles in which the radioactive material is enclosed or is included as a component part
of the instrument or other manufactured article and which meet 2.7.2.4.1.3.3, alternative basic radionuclide
values to those in table 2.7.2.2.1 for the activity limit for an exempt consignment are permitted and
shall require multilateral approval. Such alternative activity limits for an exempt consignment shall be
calculated in accordance with the principles set out in GSR Part 3.

Table 2.7.2.2.2 - Basic radionuclide values for unknown radionuclides or mixtures

Activity Activity limit
A A concentration for exempt
Radioactive contents 1 2 limit for exempt .
material consngnments
TB TB
(TBa) (TBa) (Ba/g) (Ba)
Only beta or gamma emitting nuclides 0.1 0.02 1 x 10° 1 x10*
are known to be present
Alpha emitting nuclides but no 0.2 9 x 10°° 1x 107! 1 x 108
neutron emitters are known to be
present
Neutron emitting nuclides are known 0.001 9 x107° 1x107" 1 x10°
to be present or no relevant data are
available
A 2.7.2.2.3 In the calculations of A; and A, for a radionuclide not in table 2.7.2.2.1, a single radioactive decay chain in

which the radionuclides are present in their naturally occurring proportions, and in which no progeny nuclide
has a half-life either longer than 10 days or longer than that of the parent nuclide, shall be considered as a
single radionuclide; and the activity to be taken into account and the A, or A, value to be applied shall be
those corresponding to the parent nuclide of that chain. In the case of radioactive decay chains in which any
progeny nuclide has a half-life either longer than 10 days or greater than that of the parent nuclide, the parent
and such progeny nuclides shall be considered as mixtures of different nuclides.

2.7.2.2.4 For mixtures of radionuclides, the basic radionuclide values referred to in 2.7.2.2.1 may be determined as
follows:

X, =

> %

f(i)  is the fraction of activity or activity concentration of radionuclide i in the mixture;

i) is the appropriate value of A, or A,, or the activity concentration limit for exempt material or the
activity limit for an exempt consignment, as appropriate, for the radionuclide i; and

X,  isthe derived value of A; or A,, or the activity concentration limit for exempt material or the activity
limit for an exempt consignment in the case of a mixture.
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2.7.2.2.5 When the identity of each radionuclide is known but the individual activities of some of the radionuclides
are not known, the radionuclides may be grouped and the lowest radionuclide value, as appropriate, for the
radionuclides in each group may be used in applying the formulae in 2.7.2.2.4 and 2.7.2.4.4. Groups may be
based on the total alpha activity and the total beta/gamma activity when these are known, using the lowest
radionuclide values for the alpha emitters or beta/gamma emitters, respectively.

2.7.2.2.6 For individual radionuclides or for mixtures of radionuclides for which relevant data are not available, the
values shown in table 2.7.2.2.2 shall be used.

2.7.2.3 Determination of other material characteristics

2.7.2.31 Low specific activity (LSA) material
2.7.2.311 [Reserved]

2.7.2.3.1.2 LSA material shall be in one of three groups:
1 LSA-I
.1 uranium and thorium ores and concentrates of such ores, and other ores containing naturally
occurring radionuclides;
.2 Natural uranium, depleted uranium, natural thorium or their compounds or mixtures, that are
unirradiated and in solid or liquid form;
.3 radioactive material for which the A, value is unlimited. Fissile material may be included only if
excepted under 2.7.2.3.5; or
.4 other radioactive material in which the activity is distributed throughout and the estimated average
specific activity does not exceed 30 times the values for activity concentration specified in 2.7.2.2.1
t0 2.7.2.2.6. Fissile material may be included only if excepted under 2.7.2.3.5;
.2 LSA-I
1 water with tritium concentration up to 0.8 TBg/L;
.2 other material in which the activity is distributed throughout and the estimated average specific
activity does not exceed 10-*A,/g for solids and gases, and 10~°A,/g for liquids;
A .3 LSA-lll - Solids (e.g. consolidated wastes, activated materials), excluding powders, in which:

.1 the radioactive material is distributed throughout a solid or a collection of solid objects, or is
essentially uniformly distributed in a solid compact binding agent (such as concrete, bitumen and

ceramic);

®

A .2 theestimated average specific activity of the solid, excluding any shielding material, does not exceed
2 x 103A,/q.

A 2.7.2.31.3 Deleted.
2.7.2.3.1.4  LSA-lll material shall be tested as follows:

A solid material sample representing the entire contents of the package shall be immersed for 7 days in
water at ambient temperature. The volume of water to be used in the test shall be sufficient to ensure that
at the end of the 7-day test period the free volume of the unabsorbed and unreacted water remaining shall
be at least 10% of the volume of the solid test sample itself. The water shall have an initial pH of 6 to 8 and
a maximum conductivity of 1 mS/m at 20°C. The total activity of the free volume of water shall be measured
following the 7-day immersion of the test sample.

2.7.2.31.5 Demonstration of compliance with the performance standards in 2.7.2.3.1.4 shall be in accordance with
6.4.12.1 and 6.4.12.2.

2.7.2.3.2 Surface contaminated object (SCO)

A SCO is classified in one of three groups:

.1 SCO-I: A solid object on which:

A1 the non-fixed contamination on the accessible surface averaged over 300 cm? (or the area of
the surface if less than 300 cm?) does not exceed 4 Bq/cm2 for beta and gamma emitters and
low-toxicity alpha emitters, or 0.4 Bg/cm? for all other alpha emitters;

.2 the fixed contamination on the accessible surface averaged over 300 cm? (or the area of the surface
if less than 300 cm?) does not exceed 4 x 10* Bq/cm? for beta and gamma emitters and low-toxicity
alpha emitters, or 4 x 103 Bq/cm2 for all other alpha emitters; and

.3 the non-fixed contamination plus the fixed contamination on the inaccessible surface averaged
over 300 cm? (or the area of the surface if less than 300 cm?) does not exceed 4 x 10 Bg/cm? for beta
and gamma emitters and low-toxicity alpha emitters, or 4 x 10° Bq/c:m2 for all other alpha emitters;
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.2 SCO-II: A solid object on which either the fixed or non-fixed contamination on the surface exceeds the
applicable limits specified for SCO-I in 2.7.2.3.2.1 above and on which:

1 the non-fixed contamination on the accessible surface averaged over 300 cm“ (or the area of
the surface if less than 300 cm?) does not exceed 400 Bg/cm? for beta and gamma emitters and
low-toxicity alpha emitters, or 40 Bg/cm? for all other alpha emitters;

.2 the fixed contamination on the accessible surface averaged over 300 cm? (or the area of the surface
if less than 300 cm?) does not exceed 8 x 10° Bq/cm? for beta and gamma emitters and low-toxicity
alpha emitters, or 8 x 10* Bq/cm2 for all other alpha emitters; and

.3 the non-fixed contamination plus the fixed contamination on the inaccessible surface averaged over
300 cm? (or the area of the surface if less than 300 cm?) does not exceed 8 x 10° Bg/cm? for beta
and gamma emitters and low-toxicity alpha emitters, or 8 x 10* Bq/cm2 for all other alpha emitters.

2

B .3 SCO-lll: A large solid object which, because of its size, cannot be transported in a type of package
described in these Regulations and for which:

B 1 all openings are sealed to prevent release of radioactive material during conditions defined in
41.9.2.45;

B .2 theinside of the object is as dry as practicable;

B .3 thenon-fixed contamination on the external surfaces does not exceed the limits specified in 4.1.9.1.2;
and

B .4 the non-fixed contamination plus the fixed contamination on the inaccessible surface averaged
over 300 cm? does not exceed 8 x 10° Bq/cm2 for beta and gamma emitters and low toxicity alpha
emitters, or 8 x 104 Bg/cm? for all other alpha emitters.

2.7.2.3.3 Special form radioactive material

2.72.3.31 1 Special form radioactive material shall have at least one dimension not less than 5 mm.

.2 When a sealed capsule constitutes part of the special form radioactive material, the capsule shall be so
manufactured that it can be opened only by destroying it.

.3 The design for special form radioactive material requires unilateral approval.

2.7.2.3.3.2 Special form radioactive material shall be of such a nature or shall be so designed that, if it is subjected to the
tests specified in 2.7.2.3.3.4 t0 2.7.2.3.3.8, it shall meet the following requirements:

.1 It would not break or shatter under the impact, percussion and bending tests 2.7.2.3.3.5.1, 2.7.2.3.3.5.2,
2.7.2.3.83.5.3, and 2.7.2.3.3.6.1 as applicable;

.2 It would not melt or disperse in the applicable heat test 2.7.2.3.3.5.4 or 2.7.2.3.3.6.2 as applicable; and

.3 The activity in the water from the leaching tests specified in 2.7.2.3.3.7 and 2.7.2.3.3.8 would not exceed
2 kBq; or alternatively for sealed sources, the leakage rate for the volumetric leakage assessment test
specified in ISO 9978:1992, Radiation protection — Sealed radioactive sources — Leakage test methods,
would not exceed the applicable acceptance threshold acceptable to the competent authority.

2.7.2.3.3.3 Demonstration of compliance with the performance standards in 2.7.2.3.3.2 shall be in accordance with
6.4.12.1 and 6.4.12.2.

2.7.2.3.3.4 Specimens that comprise or simulate special form radioactive material shall be subjected to the impact test, the
percussion test, the bending test, and the heat test specified in 2.7.2.3.3.5 or alternative tests as authorized in
2.7.2.3.3.6. A different specimen may be used for each of the tests. Following each test, a leaching assessment
or volumetric leakage test shall be performed on the specimen by a method no less sensitive than the methods
given in 2.7.2.3.3.7 for indispersible solid material or 2.7.2.3.3.8 for encapsulated material.

2.7.2.3.3.5 The relevant test methods are:

.1 Impact test: The specimen shall drop onto the target from a height of 9 m. The target shall be as defined
in 6.4.14;

A\ .2 Percussion test: The specimen shall be placed on a sheet of lead which is supported by a smooth solid
surface and struck by the flat face of a mild steel bar so as to cause an impact equivalent to that resulting
from a free drop of 1.4 kg from a height of 1 m. The lower part of the bar shal