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INTRODUCTION

The Recommendations on the Transport of Dangerous Goods are addressed to governments and
to the international organizations concerned with safety in the transport of dangerous goods.

The first version, prepared by the United Nations Economic and Social Council's Committee of
Experts on the Transport of Dangerous Goods, was published in 1956 (ST/ECA/43-E/CN.2/170).

In response to developments in technology and the changing needs of users, they have been
regularly amended and updated at succeeding sessions of the Committee of Experts pursuant to Resolution 645 G
(XX11T) of 26 April 1957 of the Economic and Social Council and subsequent resolutions.

At its nineteenth session (2-10 December 1996), the Committee adopted a first version of the
“Model Regulations on the Transport of Dangerous Goods”, which were annexed to the tenth revised edition of
the Recommendations on the Transport of Dangerous Goods. This was done to facilitate the direct integration of
the Model Regulations into all modal, national and international regulations and thereby enhance harmonization,
facilitate regular updating of all legal instruments concerned, and result in overall considerable resource savings
for the Governments of the Member States, the United Nations, the specialized agencies and other international
organizations.

By resolution 1999/65 of 26 October 1999, the Economic and Social Council extended the
mandate of the Committee to the global harmonization of the various systems of classification and labelling of
chemicals which are applicable under various regulatory regimes, e.g.: transport; workplace safety; consumer
protection; environment protection, etc.

The Committee was reconfigured and renamed “Committee of Experts on the Transport of
Dangerous Goods and on the Globally Harmonized System of Classification and Labelling of Chemicals”,
supported with one sub-committee specialized in transport of dangerous goods and another one addressing the
global harmonization of classification and labelling of chemicals.

At its eighth session (9 December 2016), the Committee adopted a set of amendments to the
Model Regulations on the Transport of Dangerous Goods, concerning, inter alia, articles which contain
dangerous substances or articles; the classification of ammonium nitrate-based fertilizers; the classification of
corrosive mixtures; the stabilization of fishmeal to prevent self-heating; cargo transport units containing lithium
batteries and used for electricity storage; packing instruction for defective or damaged lithium batteries; the
availability of test reports for lithium batteries; the transport of unstable substances under temperature control and
the transport of vehicles powered by flammable liquids or gases, fuel cells or batteries.

This twentieth revised edition of the Recommendations takes account of all the amendments
which were circulated as documents ST/SG/AC.10/44/Add.1 and Corr.1.

At its seventh session, the Committee also adopted amendments to the “Recommendations on the
Transport of Dangerous Goods, Manual of Tests and Criteria” (ST/SG/AC.10/44/Add.2), which will be reflected
in amendment 1 to the sixth revised edition of the Manual (ST/SG/AC.10/11/Rev.6/Amend.1), as well as
amendments to the “Globally Harmonized System of Classification and Labelling of Chemicals” (GHS)
(ST/SG/AC.10/44/Add.3), which will be reflected in the seventh revised edition of the GHS to be published as
document ST/SG/AC.10/30/Rev.7.
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This publication has been prepared by the secretariat of the United Nations Economic
Commission for Europe (UNECE) which provides secretariat services to the Economic and Social Council's
Committee of Experts.

Additional information, including corrigenda to this publication, if any, may be found on the
UNECE Transport Division website:

| http://www.unece.org/trans/danger/danger.html |
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RECOMMENDATIONS ON THE TRANSPORT
OF DANGEROUS GOODS

NATURE, PURPOSE AND SIGNIFICANCE OF
THE RECOMMENDATIONS

1. These Recommendations have been developed by the United Nations Economic and Social Council's
Committee of Experts on the Transport of Dangerous Goods" in the light of technical progress, the advent of new
substances and materials, the exigencies of modern transport systems and, above all, the requirement to ensure
the safety of people, property and the environment. They are addressed to governments and international
organizations concerned with the regulation of the transport of dangerous goods. They do not apply to the bulk
transport of dangerous goods in sea-going or inland navigation bulk carriers or tank-vessels, which is subject to
special international or national regulations.

2. The recommendations concerning the transport of dangerous goods are presented in the form of “Model
Regulations on the Transport of Dangerous Goods”, which are presented as an annex to this document. The
Model Regulations aim at presenting a basic scheme of provisions that will allow uniform development of
national and international regulations governing the various modes of transport; yet they remain flexible enough
to accommodate any special requirements that might have to be met. It is expected that governments,
intergovernmental organizations and other international organizations, when revising or developing regulations
for which they are responsible, will conform to the principles laid down in these Model Regulations, thus
contributing to worldwide harmonization in this field. Furthermore, the new structure, format and content should
be followed to the greatest extent possible in order to create a more user-friendly approach, to facilitate the work
of enforcement bodies and to reduce the administrative burden. Although only a recommendation, the Model
Regulations have been drafted in the mandatory sense (i.e., the word “shall” is employed throughout the text
rather than “should”) in order to facilitate direct use of the Model Regulations as a basis for national and
international transport regulations.

3. The scope of the Model Regulations should ensure their value for all who are directly or indirectly
concerned with the transport of dangerous goods. Amongst other aspects, the Model Regulations cover principles
of classification and definition of classes, listing of the principal dangerous goods, general packing requirements,
testing procedures, marking, labelling or placarding, and transport documents. There are, in addition, special
requirements related to particular classes of goods. With this system of classification, listing, packing, marking,
labelling, placarding and documentation in general use, carriers, consignors and inspecting authorities will
benefit from simplified transport, handling and control and from a reduction in time-consuming formalities. In
general, their task will be facilitated and obstacles to the international transport of such goods reduced
accordingly. At the same time, the advantages will become increasingly evident as trade in goods categorized as
“dangerous” steadily grows.

PRINCIPLES UNDERLYING THE REGULATION OF THE
TRANSPORT OF DANGEROUS GOODS

4. Transport of dangerous goods is regulated in order to prevent, as far as possible, accidents to persons or
property and damage to the environment, the means of transport employed or to other goods. At the same time,
regulations should be framed so as not to impede the movement of such goods, other than those too dangerous to
be accepted for transport. With this exception, the aim of regulations is to make transport feasible by eliminating
risks or reducing them to a minimum. It is a matter therefore of safety no less than one of facilitating transport.

5. The Model Regulations annexed to this document are addressed to all modes of transport. Modal
transport regulations may occasionally apply other requirements for operational reasons.

! In 2001, the Committee was reconfigured and renamed “Committee of Experts on the Transport of

Dangerous Goods and on the Globally Harmonized System of Classification and Labelling of Chemicals” (see
resolution 1999/65 of 26 October 1999 of the Economic and Social Council).

-1-
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CLASSIFICATION AND DEFINITIONS OF
CLASSES OF DANGEROUS GOODS

6. The classification of goods by type of hazard involved has been drawn up to meet technical conditions
while at the same time minimizing interference with existing regulations. It should be noted that the numerical
order of the classes is not that of the degree of danger.

7. The objective of the recommended definitions is to indicate which goods are dangerous and in which
class, according to their specific characteristics, they should be included. These definitions have been devised so
as to provide a common pattern which it should prove possible to follow in the various national and international
regulations. Used with the list of dangerous goods, the definitions should provide guidance to those who have to
use such regulations; and they present a notable degree of standardization while retaining a flexibility that allows
diverse situations to be taken into account. Classifications for substances in the Model Regulations are made on
the basis of consideration of data submitted to the Committee by governments, intergovernmental organizations
and other international organizations in the form recommended in Figure 1. However the actual data submitted
are not formally endorsed by the Committee.

8. The Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria
(ST/SG/AC.10/11/Rev.6 and Amend.1) present the United Nations schemes for the classification of certain types
of dangerous goods and gives descriptions of the test methods and procedures, considered to be the most useful,
for providing competent authorities with the necessary information to arrive at a proper classification of
substances and articles for transport. It should be noted that the Manual is not a concise formulation of testing
procedures that will unerringly lead to a proper classification of products and it assumes, therefore, competence
on the part of the testing authority and leaves responsibility for classification with them. The competent authority
has discretion to dispense with certain tests, to vary the details of tests and to require additional tests, when this is
justified, to obtain a reliable and realistic assessment of the hazard of a product.

9. Wastes should be transported under the requirements of the appropriate class considering their hazards
and the criteria presented in the Model Regulations. Wastes not otherwise subject to these Regulations but
covered under the Basel Convention? may be transported under Class 9.

10. Many of the substances listed in Classes 1 to 9 are deemed as being dangerous to the environment.
Additional labelling is not always specified except for transport by sea. Criteria for substances and mixtures
dangerous to the aquatic environment are given in Chapter 2.9 of the Model Regulations.

11. Many consignments of goods are treated with fumigants that pose a hazard during transport, in
particular to workers who may be exposed unknowingly when they open cargo transport units. The Model
Regulations address fumigated cargo transport units as consignments that are subject to special documentation
and warning sign requirements in the consignment procedures of Part 5.

CONSIGNMENT PROCEDURES

12. Whenever dangerous goods are offered for transport certain measures should be taken to ensure that the
hazards of the dangerous goods offered are adequately communicated to all who may come in contact with the
goods in the course of transport. This has traditionally been accomplished through special marking and labelling
of packages to indicate the hazards of a consignment and through the inclusion of relevant information in the
transport documents and by placarding of cargo transport units. Requirements in this regard are provided in the
Model Regulations annexed to this document.

13. The labels recommended in 5.2.2.2 of the Model Regulations should be affixed on goods or packages.
The labelling system is based on the classification of dangerous goods and was established with the following
aims in mind:

2 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their

Disposal (1989).
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(@) To make dangerous goods easily recognizable from a distance by the general appearance
(symbol, colour and shape) of the labels they bear;

(b) To provide, by means of colours on the labels, a useful first guide for handling, stowage and
segregation.

14. In certain cases, where the danger of an item of dangerous goods is considered low, or the goods are
packed in a limited quantity, exemptions from labelling may be provided. In such cases, marking of packages
with the class or division and the packing group number may be required.

15. One of the primary requirements of the transport document for dangerous goods is to convey the
fundamental information relative to the hazard of the goods being offered for transport. To achieve this end, it is
considered necessary to include certain basic information in the transport document for the dangerous goods
consignment unless otherwise exempted in the Model Regulations. It is recognized that individual national
authorities or international organizations may consider it necessary to require additional information. However,
the basic items of information considered necessary for each dangerous substance, material or article offered for
transport by any mode are identified in the Model Regulations.

EMERGENCY RESPONSE

16. The relevant national and/or international organizations should establish emergency provisions to be
taken in the event of accidents or incidents during the transport of dangerous goods in order to protect persons,
property and the environment. For radioactive material appropriate guidelines for such provisions are contained
in “Planning and Preparing for Emergency Response to Transport Accidents Involving Radioactive Material”,
Safety Standard Series No. TS-G-1.2 (ST-3), IAEA, Vienna (2002).

COMPLIANCE ASSURANCE

17. The competent authority should ensure compliance with these Regulations. Means to discharge this
responsibility include the establishment and execution of a programme for monitoring the design, manufacture,
testing, inspection and maintenance of packaging, the classification of dangerous goods and the preparation,
documentation, handling and stowage of packages by consignors and carriers, to provide evidence that the
provisions of the Model Regulations are being met in practice.

TRANSPORT OF RADIOACTIVE MATERIAL

18. The competent authority should ensure that the consignment, acceptance for transport and transport of
radioactive material is subject to a Radiation Protection Programme as described in the Model Regulations. The
competent authority should arrange for periodic assessments of the radiation doses to persons due to the transport
of radioactive material, to ensure that the system of protection and safety complies with the “International Basic
Safety Standards for Protection against lonizing Radiation and for the safety of Radiation Sources”, Safety Series
No. 115, IAEA, Vienna (1996).

REPORTING OF ACCIDENTS AND INCIDENTS

19. The relevant national and international organizations should establish provisions for the reporting of
accidents and incidents involving dangerous goods in transport. Basic provisions in this connection are
recommended in 7.1.9 of the Model Regulations. Reports or summaries of reports that the States or international
organizations deem relevant to the work of the Sub-Committee of Experts on the Transport of Dangerous Goods
(e.g., reports involving packaging and tank failures, major release) should be submitted to the Sub-Committee for
its consideration and action, as appropriate.
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Figure 1

DATA SHEET TO BE SUBMITTED TO THE UNITED NATIONS
FOR NEW OR AMENDED CLASSIFICATION OF SUBSTANCES

SUBMITEA DY.... o Date oo

Supply all relevant information including sources of basic classification data. Data should relate to the product in
the form to be transported. State test methods. Answer all questions - if necessary state “not known” or “not
applicable” - If data is not available in the form requested, provide what is available with details. Delete
inappropriate words.

Section 1. SUBSTANCE IDENTITY

1.1 Chemical name
1.2 Chemical formula
1.3 Other names/synonyms
1.4.1 UN number ......cccocvvvennnne. 1.4.2 CAS NUMDBEE oottt st
1.5 Proposed classification for the Recommendations
151 Proper ShipPing NAME (3.1.2%) .. vvecveveeeeeeeeeeeeetee et s s

152 class/division .................. subsidiary hazard(S) .......ccccoeviriiriii i
packing group ...............

153 proposed special ProviSIONS, iT 8NY ..o s

154 proposed PacKing INSTIUCTION(S) ....c.veveverieiiriirierieste sttt

Section 2. PHYSICAL PROPERTIES

2.1  Melting point or range.......... °C

2.2 Boiling point or range .......... °C
2.3 Relative density at :
231 15°C i
2.3.2 20°C oo
233  50°C .o
2.4 Vapour pressure at :
24.1 50°C i, kPa
2.4.2 65 °C i kPa
2.5 Viscosity at 20 °C*  ....ccccooevvene. m?/s
2.6 Solubility in water at 20 °C  ......ccocvviriennen. 9/100 ml

2.7 Physical state at 20°C (2.2.1.1%) solid/liquid/gas®

! This and similar references are to chapters and paragraphs in the Model Regulations on the Transport of

Dangerous Goods.
2 See definition of "liquid™ in 1.2.1 of the Model Regulations on the Transport of Dangerous Goods.
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2.8 Appearance at normal transport temperatures, including colour and 0dour .........c.ccccceveveveiienese e,

2.9  Other relevant phySiCal PrOPEITIES  ........ooiiiiiieieieiei ettt

Section 3. FLAMMABILITY

3.1 Flammable vapour

3.1.1  Flash point (2.3.3Y) .cccevernneee. °C oclce
3.1.2 Is combustion sustained? (2.3.1.3%) yes/no
3.2 Autoignition temperature .............. °C
3.3 Flammability range (LEL/UEL) ................... %
3.4 s the substance a flammable solid? (2.4.2%) yes/no
34.1 IT YES, QIVE AELAIIS ..o e

Section 4. CHEMICAL PROPERTIES

4.1  Does the substance require inhibition/stabilization or other treatment such as nitrogen blanket to prevent
hazardous reactivity ? yes/no

If yes, state:

411 INNIDILOI/STADIIIZEN USEBA . ..o et
4.1.2 AREINALIVE METNOT ... ettt et ne e
4.1.3 TIME ffECLIVE AL 55 OC oottt st et enes
4.1.4 Conditions rendering it INEFFECLIVE .....coviii e

4.2 Is the substance an explosive according to paragraph 2.1.1.1? (2.11)  yes/no

4.2.1 IT YES, QIVE AELANIS ..o e

! This and similar references are to chapters and paragraphs in the Model Regulations on the Transport of

Dangerous Goods.
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4.3 |sthe substance a desensitized explosive? (2.4.2.4%) yes/no
431 [T YES, QIVE AELAIIS ..o
4.4 s the substance a self-reactive substance? (2.4.1%) yes/no
If yes, state:
4.4.1 eXit DOX OF FIOW CRAIT ... ..o ettt seeenes
What is the self-accelerating decomposition temperature (SADT) for a 50 kg package? .......... °C
Is the temperature control required? (2.4.2.3.4") yes/no
4.4.2 proposed control temperature for a 50 kg package ...........ccoc.o...... °C
4.4.3 proposed emergency temperature for a 50 kg package.................. °C
45 Is the substance pyrophoric? (2.4.3% yes/no
45.1 IT YES, QIVE AELAIIS ..o e
4.6 Is the substance liable to self-heating? (2.4.3%) yes/no
4.6.1 IT YES, QIVE AELAIIS ..o
4.7 s the substance an organic peroxide (2.5.1%) yes/no
If yes state:
4.7.1 eXit DOX OF FIOW CRAT ... .oeeieeiieie e et et seeens
What is the self accelerating decomposition temperature (SADT) for a 50 kg package?........... °C
Is temperature control required? (2.5.3.4.1%) yes/no
4.7.2 proposed control temperature for a 50 kg package. ...........cccc........ °C
4.7.3 proposed emergency temperature for a 50 kg package.................. °C
4.8  Does the substance in contact with water emit flammable gases? (2.4.4%) yes/no
4.8.1 IT YES, QIVE AELAIIS ..o e e
1

This and similar references are to chapters and paragraphs in the Model Regulations on the Transport of
Dangerous Goods.
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4.9 Does the substance have oxidizing properties (2.5.1%) yes/no

49.1 IT YES, QIVE AETAIIS ..o

4.10 Corrosivity (2.8") to:
4.10.1 mild steel ................... mm/year AL oo °C
4.10.2  aluminium.................. mm/year | ST R PR PR PRSP °C

4.10.3  other packaging materials (specify)

Section 5. HARMFUL BIOLOGICAL EFFECTS

5.1 LDsp, oral (2.6.2.1.1Y... cooevverecranne, mg/kg ANIMAl SPECIES ..o
5.2  LDs, dermal (2.6.2.1.2Y) ....oouveecee.. mg/kg ANIMAl SPECIES ....veviiiieieee e
5.3  LCsy, inhalation (2.6.2.1.3) ... ............ mg/litre EXPOSUre time........cccoovevviininc e hours
(o] PRI ml/m® ANIMAl SPECIES ....vevieiieieieee e

5.4  Saturated vapour concentration at 20 °C (2.6.2.2.4.3Y) .ooovveveceeeeieeeeeeeeeeeee e ml/m®
5.5  Skin exposure (2.8") results EXPOSUE tIME ..vevieeee e hours/minutes
ANIMAL SPECIES...cciiiiieiieee e

5.8 OBNEI UALA ...voveiiieciieic et r e
5.7 HUMAN EXPEIIENCE oottt b b bbbt bbbt bbb e bt e bt bt ekt b e

Section 6. SUPPLEMENTARY INFORMATION

6.1 Recommended emergency action

6.1.1 Fire (include suitable and unsuitable extinguishing agents)

! This and similar references are to chapters and paragraphs in the Model Regulations on the Transport of

Dangerous Goods.
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6.2 Isitproposed to transport the substance in:

6.2.1  Bulk Containers (6.8") yes/no
6.2.2  Intermediate Bulk Containers (6.5")?  yes/no
6.2.3  Portable tanks (6.7%)? yes/no

If yes, give details in Sections 7, 8 and/or 9.

Section 7. BULK CONTAINERS (only complete if yes in 6.2.1)

7.1 PrOPOSEA TYPE(S)  evererererentesieteeit ettt ettt s bbb bbbt e s e bbbt bbbt e bbbt bt n e

Section 8. INTERMEDIATE BULK CONTAINERS (IBCs) (only complete if yes in 6.2.2)

S TR o (0] oo LY=o IR 1Y oL () USSR

Section 9. MULTIMODAL TANK TRANSPORT (only complete if yes in 6.2.3)

9.1 Description of proposed tank (including IMO tank type if KNOWN) ........ccocooiiiiiniiiiicsc e
9.2 IMIINIMUIM TESE PIESSUIE ...vvviueeiietieiieteete sttt ettt bbbt b bbbt b bt e bt b e bt bbb e
9.3 MiINIMUM SNEH TNICKNESS ...ttt
9.4  Details 0f DOttoM OPENINGS, IT ANY ...ooviiiiitiiee et
9.5  Pressure relief arrangEIMENTS .........uiiiiiiiiiiie etk re ettt st b e
9.6 Degree OF TIHlING oottt
9.7  Unsuitable construction MaterialS ..........cooiieiiiiiiiiree e
1

This and similar references are to chapters and paragraphs in the Model Regulations on the Transport of
Dangerous Goods.
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Notes on the structure of the

Model Regulations

These Model Regulations consist of seven parts, each of which is divided into chapters. Chapters
are numbered sequentially within each part, with the first digit identifying the part in which the chapter is
located. For example, the second chapter in Part 7 would be designated “Chapter 7.2”. Chapters are further
divided into sections, which, in turn, are normally divided into a number of paragraphs. Sections and paragraphs
are numbered sequentially with the first number always being the number of the chapter in which the section or
paragraph is contained (e.g., 7.2.1 would be the first section in Chapter 7.2, and “7.2.1.1” would be the first
paragraph in that section).

As an exception, and in order to keep a correspondence between the class number and the chapter
number in Part 2, the first chapter (“Introduction”) of Part 2 has been numbered Chapter 2.0.

When references appear in the text to other provisions of these regulations, the reference will
normally consist of the full section or paragraph reference, as described above. In certain cases, however, broader
reference may be made to an entire part or chapter by noting only the relevant part (e.g., “Part 5°), or the relevant
chapter (e.g., “Chapter 5.4”).

Recommendations on Tests and Criteria, which are incorporated by reference into certain

provisions of these regulations, are published as a separate manual (“Recommendations on the Transport of
Dangerous Goods, Manual of Tests and Criteria”) (ST/SG/AC.10/11/Rev.6 and Amend.1).

-11-
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CHAPTER 1.1

GENERAL PROVISIONS

Introductory notes

NOTE 1: Recommendations on Tests and Criteria, which are incorporated by reference into certain
provisions of these Regulations, are published as a separate Manual (“Recommendations on the Transport
of Dangerous Goods, Manual of Tests and Criteria”) (ST/SG/AC.10/11/Rev.6 and Amend.1), the contents of
which are:

Part I: Classification procedures, test methods and criteria relating to explosives of Class 1

Part Il: Classification procedures, test methods and criteria relating to self-reactive and
polymerizing substances of Division 4.1 and organic peroxides of Division 5.2

Part 111: Classification procedures, test methods and criteria relating to Class 2, Class 3,
Class 4, Division 5.1, Class 8 and Class 9

Part IV: Test methods concerning transport equipment

Part V: Classification procedures, test methods and criteria relating to sectors other than
transport

Appendices: Information common to a number of different types of tests and national
contacts for test details.

NOTE 2: Part 111 of the Manual of Tests and Criteria contains some classification procedures, test
methods and criteria which are also given in these Regulations.

111 Scope and application

1111 These Regulations prescribe detailed requirements applicable to the transport of dangerous
goods. Except as otherwise provided in these Regulations, no person may offer or accept dangerous goods
for transport unless those goods are properly classified, packaged, marked, labelled, placarded, described and
certified on a transport document, and otherwise in a condition for transport as required by these
Regulations.

1112 These Regulations do not apply to the transport of:

(a) Dangerous goods that are required for the propulsion of the means of transport or the
operation of its specialised equipment during transport (e.g. refrigeration units) or that
are required in accordance with the operating regulations (e.g. fire extinguishers); and

(b)  Dangerous goods, packaged for retail sale, that are carried by individuals for their own

use.
NOTE 1: Specific modal provisions for the transport of dangerous goods as well as derogations from
these general requirements can be found in the modal regulations.

NOTE 2: Certain special provisions of Chapter 3.3 also indicate substances and articles which are not
subject to these Regulations.

NOTE 3: 1.1.1.2 (a) above is only applicable to the means of transport performing the transport
operation.

1113 In certain parts of these Regulations, 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
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countries have entered. For the purposes of these Regulations, 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.

1114 In the transport of dangerous goods, the safety of persons and protection of property and the
environment are assured when these Regulations are complied with. Confidence in this regard is achieved
through quality assurance and compliance assurance programmes.

1115 Exceptions for dangerous goods packed in limited quantities

Certain dangerous goods packed in limited quantities are exempted from certain
requirements of these regulations subject to the conditions laid down in Chapter 3.4.

1116 Transport of dangerous goods by post

In accordance with the Universal Postal Union Convention, dangerous goods as defined in
these Regulations, with the exception of those listed below, are not permitted in mail transported
internationally. Appropriate national authorities should ensure that provisions are complied with in relation
to the international transport of dangerous goods. The following dangerous goods may be acceptable in
international mail subject to the provisions of the appropriate national authorities:

(@) Infectious substances, assigned to Category B (UN 3373) only, and solid carbon
dioxide (dry ice) when used as a refrigerant for UN 3373; and

(b) Radioactive material in an excepted package conforming to the requirements
of 1.5.1.5, the activity of which does not exceed one tenth of that listed in
Table 2.7.2.4.1.2 and that does not meet the definitions and criteria of classes, other
than Class 7, or divisions, as defined in Part 2.

For international movement by post additional requirements as prescribed by the Acts of the
Universal Postal Union apply.

NOTE: The Acts of the Universal Postal Union do not apply to the domestic transport of dangerous
goods by mail. Domestic transport of dangerous goods in the mail is subject to the provisions of the
appropriate national authorities.

1117 Application of standards

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

1118 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.

1119 Lamps containing dangerous goods

The following lamps are not subject to these Regulations 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:
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Lamps that are collected directly from individuals and households when transported to
a collection or recycling facility;

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 certified to a manufacturer’s 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.

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.

Lamps containing only gases of Division 2.2 (according to 2.2.2.1) provided they are
packaged so that the projectile effects of any rupture of the bulb will be contained
within the package.

Lamps containing radioactive material are addressed in 2.7.2.2.2(b).

Dangerous goods forbidden from transport

Unless provided otherwise by these Regulations, 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.
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CHAPTER 1.2

DEFINITIONS AND UNITS OF MEASUREMENT

1.2.1 Definitions

NOTE: This Chapter provides definitions of general applicability that are used throughout these
Regulations. Additional definitions of a highly specific nature (e.g., terms relating to construction of
intermediate bulk containers or portable tanks) are presented in the relevant chapters.

For the purposes of these Regulations:

Aerosol or aerosol dispenser means an article consisting of a non-refillable receptacle meeting the
requirements 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;

Aircraft

Cargo aircraft means any aircraft, other than a passenger aircraft, which is carrying goods or
property;

Passenger aircraft means an aircraft that carries any person other than a crew member, a
carrier's employee in an official capacity, an authorized representative of an appropriate
national authority, or a person accompanying a consignment or other cargo;

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 these regulations (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;

ASTM means the American Society for Testing and Materials (ASTM International, 100 Barr Harbor Drive,
PO Box C700, West Conshohocken, PA, 19428-2959, United States of America);

Bag means a flexible packaging made of paper, plastics film, textiles, woven material or other suitable
materials;
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Box means a packaging 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
handling or opening, or to meet classification requirements, are permitted as long as they do not compromise
the integrity of the packaging during transport;

Bulk container means a containment system (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.

A bulk container 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 means of
transport without intermediate reloading;

- fitted with devices permitting its ready handling;
- of a capacity of not less than 1.0 m®.

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

Bundle of cylinders means an assembly 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 litres except that
bundles intended for the transport of gases of Division 2.3 shall be limited to 1 000 litres water capacity;

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 a 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);

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

Closed cargo transport unit 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;

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

Combination packaging 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 these Regulations;

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

Composite packaging means a packaging 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;
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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;

Conveyance means
(a)  For transport by road or rail: any vehicle;

(b)  For transport by water: any vessel, or any hold, compartment, or defined deck area of
a vessel; and

(c)  For transport by air: any aircraft;
Crate means an outer packaging with incomplete surfaces;

Criticality safety index (CSI) 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 means the temperature above which the substance cannot exist in the liquid state;

Cryogenic receptacle means a transportable thermally insulated receptacle for refrigerated liquefied gases, of
a water capacity of not more than 1 000 litres;

Cylinder means a transportable pressure receptacle of a water capacity not exceeding 150 litres;

Defined deck area means the area of the weather deck of a vessel, or of a vehicle deck of a roll-on/roll-off
ship or a ferry, 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 (f), 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;

Drum means a flat-ended or convex-ended cylindrical packaging made of metal, fibreboard, plastics,
plywood or other suitable materials. This definition also includes packagings of other shapes e.g. round
taper-necked packagings, or pail-shaped packagings. Wooden barrels or jerricans are not covered by this
definition;

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

- in the liquid state with a flashpoint above 60 °C and which is intentionally heated to a
temperature above its flashpoint; or

- in a solid state and at a temperature at or above 240 °C;

EN (standard) means a European standard published by the European Committee for Standardization (CEN)
(CEN — 36 rue de Stassart, B-1050 Brussels, Belgium);
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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 these Regulations;

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;

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 other 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 (CSC), 1972, as amended. The term “freight container” includes neither vehicle nor packaging.
However a freight container that is carried on a chassis is included. For freight containers for the transport of
radioactive material, a freight container may be used as a packaging.

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 m®,

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;

GHS means the seventh 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.7;

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

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

IMO means the International Maritime Organization (IMO, 4 Albert Embankment, London SE1 7SR, United
Kingdom);

Inspection body means an independent inspection and testing body approved by the competent authority;
Intermediate Bulk Container (IBC)

IBC means any rigid or flexible portable packaging, other than those specified in
Chapter 6.1, that:

(a) has a capacity of:

(i)  not more than 3.0 m® (3000 litres) for solids and liquids of packing groups Il
and I1;

(ii)  not more than 1.5 m®for solids of packing group | when packed in flexible, rigid
plastics, composite, fibreboard and wooden IBCs;

(iii)  not more than 3.0 m® for solids of packing group | when packed in metal 1BCs;
(iv) not more than 3.0 m® for radioactive material of Class 7;
(b) is designed for mechanical handling;

(c) isresistant to the stresses produced in handling and transport, as determined by tests;
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Remanufactured IBC means a metal, rigid plastics or composite IBC that:
(a) isproduced as a UN type from a non-UN type; or
(b) is converted from one UN design type to another UN design type.

Remanufactured IBCs are subject to the same requirements of these Regulations that apply
to new IBCs of the same type (see also design type definition in 6.5.6.1.1);

Repaired IBC means a metal, rigid plastics or composite IBC 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) is
restored so as to conform to the design type and to be able to withstand the design type tests. For the
purposes of these Regulations, 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 means the routine performance on plastics or textile flexible IBCs of
operations, such as:

(@) Cleaning; or

(b)  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 means the routine performance on metal, rigid plastics or composite IBCs
of operations such as:

(@) Cleaning;

(b) 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

(¢) 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”.
Inner packaging means a packaging for which an outer packaging is required for transport;

Inner receptacle means a receptacle which requires an outer packaging in order to perform its containment
function;

Intermediate packaging means a packaging placed between inner packagings, or articles, and an outer
packaging;

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

Jerrican means a metal or plastics packaging of rectangular or polygonal cross-section;
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Large packaging means a packaging consisting of an outer packaging which contains articles or inner
packagings and which

(a) is designed for mechanical handling; and

(b) exceeds 400 kg net mass or 450 litres capacity but has a volume of not more
than 3 m*;

Large salvage packaging means a special packaging which
(a) s designed for mechanical handling; and

(b) exceeds 400 kg net mass or 450 litres capacity but has a volume of not more than
3ms3;

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;

Liquid means a dangerous good which at 50 °C have a vapour pressure of not more than 300 kPa (3 bar),
which is not completely gaseous at 20 °C and at a pressure of 101.3 kPa, and which has 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)®;

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;

Manual of Tests and Criteria means the sixth revised edition of the United Nations publication entitled
“Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria”
(ST/SG/AC.10/11/Rev.6 and Amend.1);

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

Maximum net mass 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 kg;

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 container (MEGC) means a multimodal assembly 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.);

! United Nations publication: ECE/TRANS/257 (Sales No. E.16.VIII.1).
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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 transport of
dangerous goods to, from and between offshore facilities. An offshore bulk container is designed and
constructed in accordance with the Guidelines for the approval of offshore containers handled in open seas
specified by the International Maritime Organization (IMO) in document MSC/Circ.860;

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;

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 convenience of handling and stowage during transport. Examples of overpacks are a number of
packages either:

(a) 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

(b) Placed in a protective outer packaging such as a box or crate;

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;

Portable tank means:

(@) For the purposes of the transport of substances of Class 1 and Classes 3 to 9, a
multimodal portable tank. It includes a shell fitted with service equipment and
structural equipment necessary for the transport of dangerous substances;

(b) For the purposes of transport of non-refrigerated, liquefied gases of Class 2, a
multimodal tank having a capacity of more than 450 litres. It includes a shell fitted
with service equipment and structural equipment necessary for the transport of gases;

(c)  For the purposes of transport of refrigerated liquefied gases, a thermally insulated tank
having a capacity of more than 450 litres fitted with service equipment and structural
equipment necessary for the transport of refrigerated liquefied gases;

The portable tank shall be capable of being loaded and discharged without the need of
removal of its structural equipment. It shall possess stabilizing members external to the shell, and shall be
capable of being lifted when full. It shall be designed primarily to be loaded on to a vehicle or vessel and is
equipped with skids, mountings or accessories to facilitate mechanical handling. Road tank-vehicles, rail
tank-wagons, non-metallic tanks, gas cylinders, large receptacles, and intermediate bulk containers (IBCs)
are not considered to fall within this definition;

Pressure drum means a welded transportable pressure receptacle of a water capacity exceeding 150 litres and
of not more than 1 000 litres, (e.g. cylindrical receptacles equipped with rolling hoops, spheres on skids);

Pressure receptacle is a collective term that includes cylinders, tubes, pressure drums, closed cryogenic
receptacles, metal hydride storage system, bundles of cylinders and salvage pressure receptacles;
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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 these
Regulations is achieved in practice;

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

Radiation level, for the transport of radioactive material, means the corresponding dose rate expressed in
millisieverts per hour or microsieverts per hour;

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;

Receptacle means a containment vessel for receiving and holding substances or articles, including any means
of closing;

Reconditioned packagings include:
(@) Metal drums that:

(i) are cleaned to original materials of construction, with all former contents,
internal and external corrosion, and external coatings and labels removed:;

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

(iii) are inspected after cleaning but before painting, with rejection of packagings
with visible pitting, significant reduction in material thickness, metal fatigue,
damage threads or closures, or other significant defects; or

(b)  Plastics drums and jerricans that:

(i) are cleaned to original materials of construction, with all former contents,
external coatings and labels removed,;

(i)  have all non-integral gaskets replaced; and

(iii) are inspected 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
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 6.1.1.4 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 IBC (see “Intermediate Bulk Container (IBC)”).
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Remanufactured large packaging means a metal or rigid plastics large packaging that:
(@) Isproduced as a UN type from a non-UN type; or
(b) Is converted from one UN design type to another UN design type.

Remanufactured large packagings are subject to the same requirements of these Regulations
that apply to new large packagings of the same type (see also design type definition in 6.6.5.1.2);

Remanufactured packagings include:
(@) Metal drums that:
(i)  are produced as a UN type from a non-UN type;
(i)  are converted from one UN type to another UN type; or

(iii) undergo the replacement of integral structural components (such as non-
removable heads); or

(b)  Plastics drums that:
(i)  are converted from one UN type to another UN type (e.g. 1H1 to 1H2); or
(i) undergo the replacement of integral structural components;

Remanufactured drum is subject to the same requirements of these Regulations that apply to a new drum of
the same type;

Repaired IBC (see “Intermediate Bulk Container (IBC)”),

Reused 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;

Reused packaging means a 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;

Routine maintenance of flexible IBC (see “Intermediate Bulk Container (IBC)”);
Routine maintenance of rigid IBC (see “Intermediate Bulk Container (IBC)”);

Salvage packaging means a special packaging 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 litres
into which are placed damaged, defective, leaking or non-conforming pressure receptacle(s) for the purpose
of transport e.g. for recovery or disposal;

Self-accelerating polymerization temperature (SAPT) means the lowest temperature at which 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;

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

-33-



Copyright © United Nations, 2017. All rights reserved

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

Shipment means the specific movement of a consignment from origin to destination;

Siftproof packaging means a packaging impermeable to dry contents including fine solid material produced
during transport;

Solid means a dangerous good, other than a gas, that does not meet the definition of liquid in this section;

Tank means a portable tank (see 6.7.2.1), including a tank container, a road tank-vehicle, a rail tank-wagon
or a receptacle to contain solids, liquids, or gases, having a capacity of not less than 450 litres 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;

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;

Transport index (TI) assigned to a package, overpack or freight container, or to unpackaged LSA-I or SCO-I,
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 litres but not more than 3 000 litres;

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

Vehicle means a road vehicle (including an articulated vehicle, i.e. a tractor and semi-trailer combination),
railroad car or railway wagon. Each trailer shall be considered as a separate vehicle;

Vessel means any seagoing vessel or inland waterway craft used for carrying cargo;

Wooden barrel means a packaging 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;

Clarifying examples for certain defined terms

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

The definitions in this section are consistent with the use of the defined terms throughout the
Regulations. 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”.
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The following units of measurement ® are applicable in these Regulations:

Measurement of Sl Unit® Acceptable alternative Relationship between units
unit

Length m (metre) - -
Area m? (square metre) - -
Volume m? (cubic metre) 1°  (litre) 11 = 10°m’
Time s (second) min  (minute) 1 min = 60s

h (hour) 1h 3600s

d (day) 1d 86 400 s
Mass kg (kilogramme) g (gramme) 1lg = 10%kg

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

1Pa = 1N/m?
Stress N/m? N/mm? 1 N/mm? = 1MPa
Work KWh (kilowatt hour) 1kWh = 3.6 MJ
Energy .
? Goule) 1) = IN-m =1W-s

Quantity of heat eV  (electronvolt) 1eV = 0.1602 - 107
Power W (watt) -- 1w = 1J/s =1N-m/s
Kinematic viscosity =~ m?/s mm?/s 1mm%s = 10°m?s
Dinamic viscosity Pa-s mPa - s 1mPa-s = 10°%Pa-s

Activity

Dose equivalent

Bq (becquerel)

Sv (sievert)

Notes to 1.2.2.1:

a

Sl Units.

Force

1kg=9.807 N
1N =0.102kg

Pressure

1Pa
1 bar

1 kg/em?

1 torr

1 N/m? = 10 bar

10° Pa
9.807 x 10" Pa
1.33 x10° Pa

Stress

1 kg/mm? = 9.807 N/mm?
1 N/mm? = 0.102 kg/mm?

1.02 x 107 kg/cm?
1.02 kg/cm?
0.9807 bar

1.33 x 102 bar
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Energy, Work, Quantity of heat

1J=1Nm = 0.278 x10°kWh = 0.102 kgm = 0.239 x 107 kcal
1 kwWh = 3.6 x10°J = 367 x10°kgm = 860 kcal

1 kgm = 9.807J = 2.72 x10° kWh = 2.34 x10° kcal
1 keal = 4.19x10% = 1.16 x10° kWh = 427 kgm

Power Kinematic viscosity

1W = 0.102kgm/s = 0.86 kcal/h 1m%s = 10" St (Stokes)
l1kgm/s = 9.807W = 8.43kcal/h 1St = 10*m?s

1 kcal/h = 116W = 0.119 kgm/s

Dynamic viscosity

1Pa-s = 1Ns/m’ = 10 P (poise) = 0.102 kgs/m?
1P = 0.1Pa-s = 0.1 Ns/m? =  1.02 x10? kgs/m?
1kgs/m* = 9.807Pa-s = 9.807 Ns/m? = 98.07P

b The International System of Units (SI) is the result of decisions taken at the General Conference

on Weights and Measures (Address: Pavillon de Breteuil, Parc de St-Cloud, F-92310 Sévres).
¢ The abbreviation “L” for litre may also be used in place of the abbreviation “I” when a
typewriter cannot distinguish between figure “1” and letter “l”.

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:

Factor Prefix Symbol
1 000 000 000 000 000 000 = 10% quintillion exa E
1 000 000 000 000 000 = 10" quadrillion peta P
1.000 000 000 000 = 10% trillion tera T
1 000 000 000 = 10° billion giga G
1 000 000 = 10° million mega M
1000 = 10° thousand kilo k
100 = 10° hundred hecto h
10 = 10 ten deca da
0.1 = 10* tenth deci d
0.01 = 10? hundredth centi c
0.001 = 10° thousandth milli m
0.000 001 = 10° millionth micro M
0.000 000 001 = 107 billionth nano n
0.000 000 000 001 = 10" trillionth pico p
0.000 000 000 000 001 = 10" quadrillionth femto f
0.000 000 000 000000001 = 107 quintillionth atto a
NOTE: 10°= 1 billion is United Nations usage in English. By analogy, so is 10”° = 1 billionth.
1.2.2.2 Deleted.
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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1224 Unless expressly stated otherwise, the sign “%” represents:

(@) 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;

(b)  Inthe 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.

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.

1.2.25 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.
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CHAPTER 1.3

TRAINING

1.3.1 Persons engaged in the transport of dangerous goods shall be trained in the contents of
dangerous goods requirements commensurate with their responsibilities. Employees shall be trained in
accordance with 1.3.2 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.

1.3.2 Individuals such as those who classify dangerous goods; pack dangerous goods; mark and
label dangerous goods; prepare transport documents for dangerous goods; offer or accept dangerous goods
for transport; carry or handle dangerous goods in transport; mark or placard or load or unload packages of
dangerous goods into or from transport vehicles, bulk packagings or freight containers; or are otherwise
directly involved in the transport of dangerous goods as determined by the competent authority; shall be
trained in the following:

(@)  General awareness/familiarization training:

(i)  Each person shall be trained in order to be familiar with the general provisions
of dangerous goods transport requirements;

(i)  Such training shall include a description of the classes of dangerous goods;
labelling, marking, placarding and packaging, segregation and compatibility
requirements; a description of the purpose and content of the dangerous goods
transport document; and a description of available emergency response
documents;

(b)  Function-specific training: Each person shall be trained in specific dangerous goods
transport requirements which are applicable to the function that person performs;

(c) Safety training: Commensurate with the risk of exposure in the event of a release and
the functions performed, each person shall be trained in:

(i)  Methods and procedures for accident avoidance, such as proper use of package-
handling equipment and appropriate methods of stowage of dangerous goods;

(i)  Available emergency response information and how to use it;

(iii)  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

(iv) 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.

133 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.

1.34 The training required by 1.3.2 shall be provided or verified upon employment in a position
involving dangerous goods transport and shall be periodically supplemented with retraining as deemed
appropriate by the competent authority.
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CHAPTER 1.4

SECURITY PROVISIONS

Introductory notes

NOTE 1: This Chapter provides requirements intended to address the security of dangerous goods in
transport in all modes. Mode specific security provisions can be found in Chapter 7.2. National and modal
authorities may apply additional security provisions which should be considered when offering or
transporting dangerous goods.

NOTE 2: For the purposes of this Chapter security means measures or precautions to be taken to
minimise theft or misuse of dangerous goods that may endanger persons or property.

141 General provisions

1411 All persons engaged in the transport of dangerous goods shall consider security requirements
for the transport of dangerous goods commensurate with their responsibilities.

1412 Consignors shall only offer dangerous goods to carriers that have been appropriately
identified.

14.1.3 Transit sites, such as airside warehouses, marshalling yards and other temporary storage

areas shall be properly secured, well lit and, where possible, not be accessible to the general public.
1414 The provisions of this Chapter do not apply to:
(8 UN 2908 and UN 2909 excepted packages;

(b) UN 2910 and UN 2911 excepted packages with an activity level not exceeding the A,
value; and

(c) UN 2912 LSA-1 and UN 2913 SCO-I.
1.4.2 Security training

1421 The training specified for individuals in 1.3.2 (a), (b) or (c) shall also include elements of
security awareness.

1422 Security awareness training shall address the nature of security risks, recognising security
risks, methods to address and reduce such risks and actions to be taken in the event of a security breach. It
shall include awareness of security plans (if appropriate) commensurate with the responsibilities of
individuals and their part in implementing security plans.

1.4.2.3 Such training shall be provided or verified upon employment in a position involving
dangerous goods transport and shall be periodically supplemented with retraining.

1424 Records of all security training received 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.
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1.4.3 Provisions for high consequence dangerous goods
1431 Definition of high consequence dangerous goods
14311 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.

14312 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 and 0500

Class 1, Division 1.5 explosives

Division 2.1 flammable gases in bulk

Division 2.3 toxic gases (excluding aerosols)

Class 3 flammable liquids of packing groups | and Il in bulk

Class 3 and Division 4.1  desensitized explosives

Division 4.2 goods of packing group I in bulk

Division 4.3 goods of packing group | in bulk

Division 5.1 oxidizing liquids of packing group I in bulk

Division 5.1 perchlorates, ammonium nitrate, ammonium nitrate fertilisers and ammonium
nitrate emulsions or suspensions or gels, in bulk

Division 6.1 toxic substances of packing group |

Division 6.2 infectious substances of Category A (UN Nos. 2814 and 2900)

Class 8 corrosive substances of packing group | in bulk

NOTE: For the purposes of this table, “in bulk” means transported in quantities greater than

3000 kg or 3 000 I in portable tanks or bulk containers.

14313 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.
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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 8000
Germanium Ge-68 7
Gadolinium Gd-153 10
Iridium 1r-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
14314 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:
> Ag
T T
Where:
A, = activity of radionuclide i that is present in a package (TBq)
T; = transport security threshold for radionuclide i (TBQ).

14315 When radioactive material possesses subsidiary hazards of other classes or divisions, the
criteria of table 1.4.1 shall also be taken into account (see also 1.5.5.1).
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1432 Specific security provisions for high consequence dangerous goods

14321 In implementing national security provisions competent authorities shall consider
establishing a programme for identifying consignors or carriers engaged in the transport of high consequence
dangerous goods for the purpose of communicating security related information.

NOTE: In addition to the security provisions of these Regulations, 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 markings, it is recommended
that such markings be formatted consistent with an internationally harmonized standard (e.g. European
Union Commission Directive 2008/43/EC).

14322 Security plans

143221 Carriers, consignors and others (including infrastructure managers) engaged in the transport
of high consequence dangerous goods (see 1.4.3.1) shall adopt, implement and comply with a security plan
that addresses at least the elements specified in 1.4.3.2.2.2.

143222 The security plan shall comprise at least the following elements:

(@) Specific allocation of responsibilities for security to competent and qualified persons
with appropriate authority to carry out their responsibilities;

(b)  Records of dangerous goods or types of dangerous goods transported,;

()  Review of current operations and assessment of vulnerabilities, including inter-modal
transfer, temporary transit storage, handling and distribution as appropriate;

(d) 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;

(e) Effective and up to date procedures for reporting and dealing with security threats,
breaches of security or security incidents;

() Procedures for the evaluation and testing of security plans and procedures for periodic
review and update of the plans;

(9) Measures to ensure the security of transport information contained in the plan; and

()  Measures to ensure that the distribution of the transport information is limited as far as
possible. (Such measures shall not preclude provision of transport documentation
required by Chapter 5.4 of these Regulations).

NOTE: Carriers, consignors and consignees should co-operate with each other and with
appropriate authorities to exchange threat information, apply appropriate security measures and respond to
security incidents.

14323 For radioactive material, the provisions of this Chapter and of section 7.2.4 are deemed to be
complied with when the provisions of the Convention on Physical Protection of Nuclear Material' and the
IAEA circular on “The Physical Protection of Nuclear Material and Nuclear Facilities™ are applied.

! INFCIRC/274/Rev.1, IAEA, Vienna (1980).
2 INFCIRC/225/Rev.4 (Corrected), IAEA, Vienna (1999).
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CHAPTER 1.5

GENERAL PROVISIONS CONCERNING RADIOACTIVE MATERIAL

151 Scope and application

1511 These Regulations establish standards of safety which provide an acceptable level of control
of the radiation, criticality and thermal hazards to persons, property and the environment that are associated
with the transport of radioactive material. These Regulations are based on the IAEA “Regulations for the
Safe Transport of Radioactive material, 2012 Edition, IAEA Safety Standards Series No. SSR-6, I1AEA,
Vienna 2012). Explanatory material can be found in “Advisory Material for the IAEA Regulations for the
Safe Transport of Radioactive Material (2012 Edition)”, Safety Standard Series No. SSG-26, IAEA, Vienna
(2014). The prime responsibility for safety shall rest with the person or organization responsible for facilities
and activities that give rise to radiation risk.

1512 The objective of these Regulations is to establish requirements that must be satisfied to
ensure safety and to protect persons, property and the environment from the effects of radiation in the
transport of radioactive material. This protection is achieved by requiring:

(a) Containment of the radioactive contents;
(b)  Control of external radiation levels;

(c)  Prevention of criticality; and

(d)  Prevention of damage caused by heat.

These requirements 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. Finally, they are satisfied by requiring administrative controls including, where
appropriate, approval by competent authorities.

1513 These Regulations apply to the transport of radioactive material by all modes on land, water
or in the air, 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
these Regulations that are characterized by three general severity levels:

(@) Routine conditions of transport (incident free);
(b)  Normal conditions of transport (minor mishaps);
(c)  Accident conditions of transport.
1514 These Regulations do not apply to any of the following:
(@) Radioactive material that is an integral part of the means of transport;

(b) 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;

(¢) Radioactive material implanted or incorporated into a person or live animal for
diagnosis or treatment;
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(d) 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;

(e) Radioactive material in consumer products which have received regulatory approval,
following their sale to the end user;

() 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 (a) and 2.7.2.2.3 to 2.7.2.2.6. For natural materials 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;

(o) 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.
1515 Specific provisions for the transport of excepted packages
15151 Excepted packages which may contain radioactive material in limited quantities,

instruments, manufactured articles and empty packagings as specified in 2.7.2.4.1 shall be subject only to the
following provisions of Parts 5to 7:

(@) The applicable provisions specified in 5.1.1.2, 5.1.2, 5.1.3.2, 5.1.5.2.2, 5.1.5.2.3,
5154,521.7,7.183.1,7.1851t07.1.85.4and 7.1.8.6.1; and

(b)  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 (a) and (b) above apply only as relevant and in addition to those relating to the main
class or division.

15152 Excepted packages shall be subject to the relevant provisions of all other parts of these
Regulations. If the excepted package contains fissile material, one of the fissile exceptions provided by
2.7.2.3.5 shall apply and the requirements of 7.1.8.4.3 shall be met.

1.5.2 Radiation protection programme

1521 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.

1522 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 restriction that the doses to individuals are subject to dose constraints. A structured
and systematic approach shall be adopted and shall include consideration of the interfaces between transport
and other activities.

1523 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 requirements in
1522,15241t015.2.7 and 7.1.8.1.1. Programme documents shall be available, on request, for inspection
by the relevant competent authority.
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1524 For occupational exposures arising from transport activities, where it is assessed that the
effective dose either:

(@) Is 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

(b) Is likely to exceed 6 mSv in a year, individual monitoring shall be conducted.

When individual monitoring or workplace 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 1mSv in a year, no special work patterns, detailed monitoring, dose
assessment programmes or individual record keeping need be required.

1525 In the event of accidents or incidents during the transport of radioactive material, emergency
provisions, as established by relevant national and/or international organizations, shall be observed to protect
persons, property and the environment. Appropriate guidelines for such provisions are contained in
“Planning and Preparing for Emergency Response to Transport Accidents Involving Radioactive Material”,
IAEA Safety Standard Series No. TS-G-1.2 (ST-3), IAEA, Vienna (2002).

1526 Emergency procedures shall take into account the formation of other dangerous substances
that may result from the reaction between the contents of a consignment and the environment in the event of
an accident.

1527 Workers shall be appropriately trained in the radiation hazards involved and the precautions
to be observed in order to ensure restriction of their exposure and that of other persons who might be affected
by their actions.

153 Management system

1531 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 these
Regulations, as identified in 1.5.1.3, to ensure compliance with the relevant provisions of these Regulations.
Certification that the design specification has been fully implemented shall be available to the competent
authority. The manufacturer, consignor or user shall be prepared:

(@)  To provide facilities for inspection during manufacture and use; and
(b)  To demonstrate compliance with these Regulations 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.

154 Special arrangement

1541 Special arrangement shall mean those provisions, approved by the competent authority,
under which consignments which do not satisfy all the requirements of these Regulations applicable to
radioactive material may be transported.

1542 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 these Regulations is impracticable and
that the requisite standards of safety established by these Regulations have been demonstrated through
alternative means the competent authority may approve special arrangement transport operations for single
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 requirements had been met. For international
consignments of this type, multilateral approval shall be required.
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155 Radioactive material possessing other dangerous properties

1551 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 of these
regulations.

156 Non-compliance

156.1 In the event of non-compliance with any limit in these Regulations applicable to radiation
level or contamination:

(@)  The consignor, consignee, carrier and any organization involved during transport, who
may be affected, as appropriate, shall be informed of the non-compliance:

(i) by the carrier if the non-compliance is identified during transport; or
(if) by the consignee if the non-compliance is identified at receipt;
(b)  The carrier, consignor or consignee, as appropriate, shall:
(i)  take immediate steps to mitigate the consequences of the non-compliance;
(i)  investigate the non-compliance and its causes, circumstances and consequences;

(iii) take appropriate action to remedy the causes and circumstances that led to the
non-compliance and to prevent a recurrence of similar circumstances that led to
the non-compliance; and

(iv) communicate to the relevant competent authority(ies) on the causes of the non-
compliance and on corrective or preventive actions taken or to be taken;

(c)  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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CHAPTER 2.0
INTRODUCTION
2.0.0 Responsibilities
2.0.0.1 The classification shall be made by the appropriate competent authority when so required or
may otherwise be made by the consignor.
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: When a competent 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.

2.0.1 Classes, divisions, packing groups
20.1.1 Definitions

Substances (including mixtures and solutions) and articles subject to these Regulations are
assigned to one of nine classes according to the hazard or the most predominant of the hazards they present.
Some of these classes are subdivided into divisions. These classes and divisions are:

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

- Division 2.1:  Flammable gases
- Division 2.2:  Non-flammable, non-toxic gases
- Division 2.3:  Toxic gases
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Class 3: Flammable liquids

Class 4: Flammable solids; substances liable to spontaneous combustion; substances
which, on contact with water, emit flammable gases

- Division4.1: Flammable solids, self-reactive  substances, solid
desensitized explosives and polymerizing substances
- Division 4.2:  Substances liable to spontaneous combustion
- Division 4.3:  Substances which in contact with water emit flammable
gases
Class 5: Oxidizing substances and organic peroxides

- Division 5.1:  Oxidizing substances
- Division 5.2:  Organic peroxides

Class 6: Toxic and infectious substances

- Division 6.1;: Toxic substances
- Division 6.2: Infectious substances

Class 7: Radioactive material
Class 8: Corrosive substances

Class 9: Miscellaneous dangerous substances and articles, including environmentally
hazardous substances

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

2.0.1.2 Many of the substances assigned to Classes 1 to 9 are deemed, without additional labelling,
as being environmentally hazardous.

2.0.1.21 Wastes shall be transported under the requirements of the appropriate class considering their
hazards and the criteria in these Regulations.

Wastes not otherwise subject to these Regulations but covered under the Basel Convention *
may be transported under Class 9.

2.0.1.3 For packing purposes, substances other than those of Classes 1, 2 and 7, divisions 5.2 and 6.2
and other than self-reactive substances of Division 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 Il: Substances presenting medium danger; and

Packing group I1l: Substances presenting low danger.

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

Acrticles 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.

! Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their

Disposal (1989).
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2.0.14 Dangerous goods are determined to present one or more of the dangers represented by
Classes 1 to 9 and divisions and, if applicable, the degree of danger on the basis of the requirements in
Chapters 2.1 to 2.9.

2.0.15 Dangerous goods presenting a danger of a single class and division are assigned to that class
and division and the degree of danger (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 and division and
subsidiary hazards(s) on the basis of the precedence of hazards in 2.0.3.

2.0.2 UN numbers and proper shipping names

2.0.2.1 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 carried 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.

Each entry in the Dangerous Goods List is characterized by 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 requirements, etc. Entries in the Dangerous Goods List
are of the following four types:

(@) Single entries for well-defined substances or articles e.g.

1090 ACETONE
1194 ETHYL NITRITE SOLUTION;

(b)  Generic entries for well-defined group of substances or articles e.g.

1133 ADHESIVES

1266 PERFUMERY PRODUCT

2757 CARBAMATE PESTICIDE, SOLID, TOXIC
3101 ORGANIC PEROXIDE, TYPE B, LIQUID;

(c) Specific n.o.s. entries covering a group of substances or articles of a particular
chemical or technical nature e.g.

1477 NITRATES, INORGANIC, N.O.S.
1987 ALCOHOLS, N.O.S;

(d)  General n.o.s. entries covering a group of substances or articles meeting the criteria of
one or more classes or divisions e.g.

1325 FLAMMABLE SOLID, ORGANIC, N.O.S.
1993 FLAMMABLE LIQUID, N.O.S.
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2.0.2.3 All self-reactive substances of Division 4.1 are assigned to one of twenty generic entries in
accordance with the classification principles and flow chart described in 2.4.2.3.3 and Figure 2.4.1.

2024 All organic peroxides of Division 5.2 are assigned to one of twenty generic entries in
accordance with the classification principles and flow chart described in 2.5.3.3 and Figure 2.5.1.

2.0.25 A mixture or solution meeting the classification criteria of these Regulations composed of a
single predominant substance identified by name in the Dangerous Goods List and one or more substances
not subject to these Regulations 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:

(@)  The mixture or solution is identified by name in the Dangerous Goods List;

(b) The name and description of the substance named in the Dangerous Goods List
specifically indicate that they apply only to the pure substance;

()  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

(d) 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 (a), the mixture or solution shall be treated
as a dangerous substance not specifically listed by name in the Dangerous Goods List.

2.0.2.6 For a solution or mixture when the hazard class, the physical state or the packing group is
changed in comparison with the listed substance, the appropriate N.O.S. entry shall be used including its
packaging and labelling provisions.

2.0.2.7 A mixture or solution containing one or more substances identified by name in these
Regulations or classified under a N.O.S. entry and one or more substances is not subject to these Regulations
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.

2.0.2.8 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.”) entry. 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.” entry 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 c),
as defined in 2.0.2.2, if it cannot be assigned to an entry of type b), and to an entry of type d) if it cannot be
assigned to an entry of type b) or c)?.

2.0.2.9 A mixture or solution meeting the classification criteria of these Regulations 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.

See also the “List of generic or n.o.s. proper shipping names” in Appendix A.
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2.0.3 Precedence of hazard characteristics

2.03.1 The table below shall be used to determine the class of a substance, mixture or solution
having more than one hazard, when it is not named in the Dangerous Goods List in Chapter 3.2 or to assign
the appropriate entry for articles containing dangerous goods N.O.S. (UN Nos. 3537 to 3548, see 2.0.5). For
goods having multiple hazards which are not specifically listed by name in the Dangerous Goods List, the
most stringent packing group denoted to the respective hazards of the goods takes precedence over other
packing groups, irrespective of the precedence of hazard table in this Chapter. The precedence of hazard
characteristics of the following have not been dealt with in the Precedence of hazards Table in 2.0.3.3, as
these primary characteristics always take precedence:

(a)  Substances and articles of Class 1;

(b)  Gases of Class 2;

(c)  Liquid desensitized explosives of Class 3;

(d)  Self-reactive substances and solid desensitized explosives of Division 4.1;

(e)  Pyrophoric substances of Division 4.2;

(f)  Substances of Division 5.2;

(9) Substances of Division 6.1 with a packing group | inhalation toxicity®:

(h)  Substances of Division 6.2;

(i)  Material of Class 7.
2.0.3.2 Apart from radioactive material in excepted packages (where the other hazardous properties
take precedence) radioactive material having other hazardous properties shall always be classified in Class 7
and the subsidiary hazard shall also be 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.

3 Except for substances or preparations meeting the criteria of Class 8 having an inhalation toxicity of

dusts and mists (LCs) in the range of packing group I, but toxicity through oral ingestion or dermal contact
only in the range of packing group Il or less, which shall be allocated to Class 8.
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2.04 Transport of samples

204.1 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 substance and application of:

(a) the classification criteria of these Regulations; and
(b)  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” (e.g., 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
(e.g., GAS SAMPLE, NON-PRESSURIZED, FLAMMABLE, UN 3167) 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 requirements applicable
to the tentative assigned proper shipping name provided:

(a)  The substance is not considered to be a substance prohibited for transport by 1.1.2;

(b)  The substance is not considered to meet the criteria for Class 1 or considered to be an
infectious substance or a radioactive material;

(c)  The substance is in compliance with 2.4.2.3.2.4 (b) or 2.5.3.2.5.1 if it is a self-reactive
substance or an organic peroxide, respectively;

(d) The sample is transported in a combination packaging with a net mass per package not
exceeding 2.5 kg; and

(e)  The sample is not packed together with other goods.

2.0.4.3 Samples of energetic materials for testing purposes

2.04.3.1 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 Division 4.1
provided that:

(@)  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;

(b)  For mixtures, complexes or salts of inorganic oxidizing substances of Division 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
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- Less than 30%, by mass, if assigned to packing group 111 (low hazard);
(c) Available data do not allow a more precise classification;
(d) The sample is not packed together with other goods; and

(e) 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 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 No. 3363 and special provision 301 of Chapter 3.3.

2.05.1 Articles containing dangerous goods may be transported as otherwise provided by these
Regulations 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.

2.0.5.2 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 IlI,
sub-section 38.3, except when otherwise specified by these Regulations (e.g. for pre-production prototype
articles containing lithium batteries or for a small production run, consisting of not more than 100 such
articles).

2.0.5.3 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.

2.054 This section does not apply to dangerous goods of Class 1, Division 6.2, Class 7 or
radioactive material contained in articles.

2.0.55 Acrticles containing dangerous goods shall be assigned to the appropriate Class or Division
determined by the hazards present using, where applicable, the Precedence of Hazards table in 2.0.3.3 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.

2.0.5.6 Subsidiary hazards shall be representative of the primary hazard posed by the other
dangerous goods contained within the article or they shall be the subsidiary hazard(s) identified in column 4
of the Dangerous Goods List when only one dangerous good is present in the article. 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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CHAPTER 2.1

CLASS 1 - EXPLOSIVES

Introductory notes

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, 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 shall be used only 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 requirements, 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 unigue 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
2111 Class 1 comprises:

(@) 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 that are too dangerous to transport or those where the predominant hazard is
appropriate to another class;

(b)  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 2.1.3.6); and

(c)  Substances and articles not mentioned under (a) and (b) which are manufactured with
a view to producing a practical explosive or pyrotechnic effect.

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

2.1.1.3 Definitions
For the purposes of these Regulations, the following definitions apply:
(@)  Explosive substance is 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;
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Pyrotechnic substance is 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;

Explosive article is an article containing one or more explosive substances;

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).

Divisions

Class 1 is divided into six divisions as follows:

(@)

(b)

(©)

(d)

Division 1.1

Division 1.2

Division 1.3

Division 1.4

Substances and articles which have a mass explosion hazard (a mass
explosion is one which affects almost the entire load virtually
instantaneously);

Substances and articles which have a projection hazard but not a mass
explosion hazard;

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:

(i)  which give rise to considerable radiant heat; or

(i) which burn one after another, producing minor blast or projection
effects or both;

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 shall not cause virtually instantaneous explosion of almost the entire
contents of the package;

NOTE:  Substances and articles of this division are in Compatibility
Group S if they are so packaged or designed that any hazardous effects
arising 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 fire-fighting or other emergency response efforts in the
immediate vicinity of the package.
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Division 1.5

Division 1.6

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 guantities are carried in a ship.

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.

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:

(@)

(b)

(©)

Unless specially authorized, the transport of an explosive substance is prohibited
because sensitivity of the substance is excessive;

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

The substance or article has no explosive properties.

Compatibility groups

Goods of Class 1 are assigned to one of six divisions, depending on the type of hazard they
present (see 2.1.1.4) and to one of thirteen compatibility groups which identify the kinds of explosive
substances and articles that are deemed to be compatible. The tables in 2.1.2.1.1 and 2.1.2.1.2 show the
scheme of classification into compatibility groups, the possible hazard divisions associated with each group
and the consequential classification codes.
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2.1.2.1.1 Classification codes
Description of substance or article to be classified Compatibility | Classification
Group Code
Primary explosive substance A 1.1A
Acrticle containing a primary explosive substance and not containing B 1.1B
two or more effective protective features. Some articles, such as 1.2B
detonators for blasting, detonator assemblies for blasting and primers, 1.4B
cap-type, are included, even though they do not contain primary
explosives
Propellant explosive substance or other deflagrating explosive C 1.1C
substance or article containing such explosive substance 1.2C
1.3C
1.4C
Secondary detonating explosive substance or black powder or article D 1.1D
containing a secondary detonating explosive substance, in each case 1.2D
without means of initiation and without a propelling charge, or article 1.4D
containing a primary explosive substance and containing two or more 15D
effective protective features
Article containing a secondary detonating explosive substance, E 1.1E
without means of initiation, with a propelling charge (other than one 1.2E
containing a flammable liquid or gel or hypergolic liquids) 1.4E
Avrticle containing a secondary detonating explosive substance with F 1.1F
its own means of initiation, with a propelling charge (other than one 1.2F
containing a flammable liquid or gel or hypergolic liquids) or without 1.3F
a propelling charge 1.4F
Pyrotechnic substance, or article containing a pyrotechnic substance, G 1.1G
or article containing both an explosive substance and an illuminating, 1.2G
incendiary, tear- or smoke-producing substance (other than a water- 1.3G
activated article or one containing white phosphorus, phosphides, a 1.4G
pyrophoric substance, a flammable liquid or gel, or hypergolic
liquids)
Article containing both an explosive substance and white phosphorus H 1.2H
1.3H
Acrticle containing both an explosive substance and a flammable J 1.1]
liquid or gel 1.2]
1.3]
Acrticle containing both an explosive substance and a toxic chemical K 1.2K
agent 1.3K
Explosive substance or article containing an explosive substance and L 1.1L
presenting a special hazard (e.g. due to water-activation or presence 1.2L
of hypergolic liquids, phosphides or a pyrophoric substance) and 1.3L
needing isolation of each type (see 7.1.3.1.5)
Acrticles predominantly containing extremely insensitive substances N 1.6N
Substance or article so packed or designed that any hazardous effects S 1.4S

arising 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
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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.

21212 Scheme of classification of explosives, combination of hazard division with compatibility
group

Compatibility Group

Hazard | A B C D E F G H J K L N S A-S
Division )
1.1 1.1A | 1.1B | 1.1C | 11D | 1.1E | 1.1F | 1.1G 1.1] 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 13F | 13G | 13H | 1.3) | 1.3K | 1.3L 7
1.4 14B | 14C | 14D | 14E | 1.4F | 1.4G 1.4S
1.5 1.5D
1.6 1.6N 1
1.1-1.6 1 3 4 4 3 4 4 2 3 2 3 1 1 35
)

2.1.2.2 The definitions of compatibility groups in 2.1.2.1.1 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.

2.1.3 Classification procedure
2131 General
2.13.1.1 Any substance or article having or suspected of having explosives 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.

2.1.3.1.2 Except for substances which are listed by their proper shipping name in the Dangerous
Goods List in Chapter 3.2, goods shall not be offered for transport as Class 1 until they have been subjected
to the classification procedure prescribed in this section. In addition, the classification procedure shall be
undertaken before a new product is offered for transport. In this context a new product is one which, in the
opinion of the competent authority, involves any of the following:

(@ A new explosive substance or a combination or a mixture of explosive substances
which is considered to be significantly different from other combinations or mixtures
already classified;

(b) A new design of article or an article containing a new explosive substance or a new
combination or mixture of explosive substances;

(¢) A new design of package for an explosive substance or article including a new type of
inner packaging;
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NOTE: The importance of this can be overlooked unless it is realized that a
relatively minor change in an inner or outer packaging can be critical and can
convert a lesser hazard into a mass explosion hazard.

2.1.3.1.3 The producer or other applicant for classification of a product shall provide adequate
information concerning the names and characteristics of all explosive substances in the product and shall
furnish the results of all relevant tests which have been done. It is assumed that all the explosive substances
in a new article have been properly tested and then approved.

21314 A report on the series of tests shall be drawn up in accordance with the requirements of the
competent authority. It shall in particular contain information on:

(@)  The composition of the substance or the structure of the article;
(b)  The quantity of substance or number of articles per test;
(c) The type and construction of the packaging;

(d)  The test assembly, including in particular the nature, quantity and arrangement of the
means of initiation or ignition used;

(e)  The course of the test, including in particular the time elapsing until the occurrence of
the first noteworthy reaction of the substance or article, the duration and
characteristics of the reaction, and an estimate of the latter's completeness;

(f)  The effect of the reaction on the immediate surroundings (up to 25 m from the site of
the test);

(9) The effect of the reaction on the more remote surroundings (more than 25 m from the
site of the test); and

(h)  The atmospheric conditions during the test.

2.1.3.15 Verification of the classification shall be undertaken if the substance or article or its
packaging is degraded and the degradation might affect the behaviour of the item in the tests.

2.13.2 Procedure

2.13.2.1 Figure 2.1.1 indicates the general scheme for classifying a substance or article which is to be
considered for inclusion in Class 1. The assessment is in two stages. First, the potential of a substance or
article to explode must be ascertained and its stability and sensitivity, both chemical and physical, must be
shown to be acceptable. In order to promote uniform assessments by competent authorities, it is
recommended that data from suitable tests be analyzed systematically with respect to the appropriate test
criteria using the flow chart of Figure 10.2 in Part | of the Manual of Tests and Criteria. If the substance or
article is acceptable for Class 1 it is then necessary to proceed to the second stage, to assign the correct
hazard division by the flow chart of Figure 10.3 in the same publication.

2.1.3.2.2 The tests for acceptance and the further tests to determine the correct division in Class 1 are
conveniently grouped into seven series as listed in Part | of the Manual of Tests and Criteria. The numbering
of these series relates to the sequence of assessing results rather than the order in which the tests are
conducted.

2.1.3.2.3 Scheme of procedure for classifying a substance or article
NOTE 1: The competent authority which prescribes the definitive test method corresponding to each

of the Test Types should specify the appropriate test criteria. Where there is international agreement on test
criteria, the details are given in the publication referred to above describing the seven series of tests.
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NOTE 2: The scheme of assessment is only designed for the classification of packaged substances and
articles and for individual unpacked articles. Transport in freight containers, road vehicles and rail wagons
may require special tests which take into consideration the quantity (self-confinement) and kind of substance
and the container for the substance. Such tests may be specified by the competent authorities.

NOTE 3: Since there will be borderline cases with any scheme of testing there should be an ultimate
authority who will make the final decision. Such a decision may not receive international acceptance and
may therefore be valid only in the country where it is made. The United Nations Committee of Experts on the
Transport of Dangerous Goods provides a forum for the discussion of borderline cases. Where international
recognition is sought for a classification, the competent authority should submit full details of all tests made
including the nature of any variations introduced.

Figure 2.1.1
SCHEME OF PROCEDURE FOR CLASSIFYING A SUBSTANCE OR ARTICLE

GRODUCT FOR CLASSIFICATIOD

A 4

ACCEPTANCE PROCEDURE

REJECT REJECT

Explosive but too

hazardous for transport Notin Class 1

ACCEPTINTO
CLASS 1

v v
HAZARD DIVISION COMPATIBILITY
ASSIGNMENT GROUP ASSIGNMENT

DIVISION
11,12,13, 14,
150rl6

COMPATIBILITY
GROUP A,B,C,D, E, F,
G HIJKL NorS

A

CLASSIFICATION CODE )
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2.1.3.3 Acceptance procedure

21331 The results from preliminary tests and those from Test Series 1 to 4 are used to determine
whether or not the product is acceptable for Class 1. If the substance is manufactured with a view to
producing a practical explosive or pyrotechnic effect (2.1.1.1 (¢)), it is unnecessary to conduct Test Series 1
and 2. If an article, a packaged article or a packaged substance is rejected by Test Series 3 and/or 4 it may be
practicable to redesign the article or the packaging to render it acceptable.

NOTE: Some devices may function accidentally during transport. Theoretical analysis, test data or
other evidence of safety should be provided to establish that such an event is very unlikely or that the
consequences would not be significant. The assessment should take account of vibration related to the
proposed modes of transport, static electricity, electromagnetic radiation at all relevant frequencies
(maximum intensity 100 W.m), adverse climatic conditions and compatibility of explosive substances with
glues, paints and packaging materials with which they may come in contact. All articles containing primary
explosive substances should be assessed to evaluate the risk and consequences of accidental functioning
during transport. The reliability of fuzes should be assessed taking account of the number of independent
safety features. All articles and packaged substances should be assessed to ensure they have been designed
in a good workmanlike manner (e.g. there is no possibility of formation of voids or thin films of explosive
substance, and no possibility of grinding or nipping explosive substances between hard surfaces).

2.1.34 Assignment to hazard divisions

21341 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.

2.1.34.2 Test series 5, 6 and 7 are used for the determination of the hazard division. Test series 5 is
used to determine whether a substance can be assigned to Division 1.5. Test series 6 is used for the
assignment of substances and articles to Divisions 1.1, 1.2, 1.3 and 1.4. Test series 7 is used for the
assignment of articles to Division 1.6.

2.1.34.3 In the case of Compatibility Group S the tests may be waived by the competent authority if
classification by analogy is possible using test results for a comparable article.

2.1.35 Assignment of fireworks to hazard divisions

21351 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. However:

(a) 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;

(b)  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.

2.1.35.2 Assignment of fireworks to UN Nos. 0333, 0334, 0335 or 0336 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. Items not
specified in the table shall be classified on the basis of test data derived from Test Series 6.

NOTE 1: The addition of other types of fireworks to Column 1 of the table in 2.1.3.5.5 should only be

made on the basis of full test data submitted to the UN Sub-Committee on the Transport of Dangerous Goods
for consideration.
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NOTE 2: Test data derived by competent authorities which validates, or contradicts the assignment of
fireworks specified in Column 4 of the table in 2.1.3.5.5 to hazard divisions in Column 5 should be submitted
to the UN Sub-Committee on the Transport of Dangerous Goods for information (see also note 3
in2.1.3.2.3).

2.1.35.3 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 indicate
otherwise.

21354 The classification shown in the table in 2.1.3.5.5 applies only for articles packed in
fibreboard boxes (4G).

2.1.355 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 firework that are used in waterfalls, or to
produce an aural effect or used as a bursting charge, or propellant charge unless:

(a) 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 mm refer 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

data (see 2.1.3.5.2).
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2.1.3.6 Exclusion from Class 1

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

2.1.3.6.2 Where a substance provisionally accepted into Class 1 is excluded from Class 1 by
performing Test Series 6 on a specific type and size of package, this substance, when meeting the
classification criteria or definition for another class or division, should be listed in the Dangerous Goods List
of Chapter 3.2 in that class or division with a special provision restricting it to the type and size of package
tested.

2.1.3.6.3 Where a substance is assigned to Class 1 but is diluted to be excluded from Class 1 by Test
Series 6, this diluted substance (hereafter referred to as desensitized explosive) shall be listed in the
Dangerous Goods List of Chapter 3.2 with an indication of the highest concentration which excluded it from
Class 1 (see 2.3.1.4 and 2.4.2.4.1) and if applicable, the concentration below which it is no longer deemed
subject to these Regulations. New solid desensitized explosives subject to these Regulations shall be listed in
Division 4.1 and new liquid desensitized explosives shall be listed in Class 3. When the desensitized
explosive meets the criteria or definition for another class or division, the corresponding subsidiary hazard(s)
shall be assigned to it.

2.1.3.6.4 An article may be excluded from Class 1 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:

(@) No external surface shall have a temperature of more than 65° C. A momentary spike
in temperature up to 200 °C is acceptable;

(b)  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, such as described in 1SO
12097-3.

(¢)  No audible report exceeding 135 dB(C) peak at a distance of one metre;

(d)  No flash or flame capable of igniting a material such as a sheet of 80 + 10 g/m?2 paper
in contact with the article; and

()  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 (a), (b), (c) and (d) no or very little smoke is observed
the test described in (€) 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.

2.1.3.7 Classification documentation

2.13.7.1 A competent authority assigning an article or substance into Class 1 should confirm with the
applicant that classification in writing.
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2.1.3.7.2 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.

2.1.3.7.3 The information provided shall be easy to identify, legible and durable.
2.13.7.4 Examples of the information that may be provided in the classification documents are as
follows:

(@)  The name of the competent authority and the provisions in national legislation under

(b)
(©)

(d)

(€)

)

(9)
(h)

(i)

0)

(k)

U

(m)

(n)

(0)

which it is granted its authority;
The modal or national regulations for which the classification document is applicable;

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;

The name 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;

The name under which the explosives will be placed onto the market or otherwise
supplied for transport;

The Proper Shipping Name, UN number, Class, Hazard Division and corresponding
compatibility group of the explosives;

Where appropriate, the maximum net explosive mass of the package or article;

The name, signature, stamp, seal or other identification of the person authorised by the
competent authority to issue the classification document is clearly visible;

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

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;

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;

Any additional information regarding the applicable packing instruction and special
packing provisions where appropriate;

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.;

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;

The expiry date of the classification document is given where the competent authority
considers one to be appropriate.
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CHAPTER 2.2

CLASS 2 - GASES

221 Definitions and general provisions
2211 A gas is a substance which:
(@) At50 °C has a vapour pressure greater than 300 kPa; or
(b) Is completely gaseous at 20 °C at a standard pressure of 101.3 kPa.
2.2.1.2 The transport condition of a gas is described according to its physical state as:
(@) 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;

(b) 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;

(c) Refrigerated liquefied gas — a gas which when packaged for transport is made partially
liquid because of its low temperature; or

(d) Dissolved gas — a gas which when packaged under pressure for transport is dissolved
in a liquid phase solvent;

(e) 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.
2.2.1.3 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 and aerosols.
2.2.2 Divisions

2221 Substances of Class 2 are assigned to one of three divisions based on the primary hazard of
the gas during transport.

NOTE: For UN 1950 AEROSOLS, see also the criteria in special provision 63 and for UN 2037
RECEPTACLES, SMALL, CONTAINING GAS (GAS CARTRIDGES) see also special provision 303.

(a) Division2.1  Flammable gases
Gases which at 20 °C and a standard pressure of 101.3 kPa:

(i)  areignitable when in a mixture of 13 per cent or less by volume with air; or
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(i)  have a flammable range with air of at least 12 percentage points regardless of
the lower flammability limit. Flammability shall be determined by tests or by
calculation in accordance with methods adopted by ISO (see ISO 10156:2010).
Where insufficient data are available to use these methods, tests by a
comparable method recognized by a national competent authority may be used;

(b) Division 2.2  Non-flammable, non-toxic gases
Gases which:
(i)  are asphyxiant - gases which dilute or replace the oxygen normally in the
atmosphere; or
(i) are oxidizing - gases which may, generally by providing oxygen, cause or
contribute to the combustion of other material more than air does; or
(iii)  do not come under the other divisions;
NOTE: In 2.2.2.1 (b) (ii), “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 1SO
10156:2010.
(c) Division2.3  Toxic gases
Gases which:
(i)  are known to be so toxic or corrosive to humans as to pose a hazard to health; or
(i) are presumed to be toxic or corrosive to humans because they have an 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.
2.2.2.2 Gases and gas mixtures with hazards associated with more than one division take the

following precedence:

(a) Division 2.3 takes precedence over all other divisions;
(b) Division 2.1 takes precedence over Division 2.2,
2.2.2.3 Gases of Division 2.2 are not subject to these Regulations if they are transported at a

pressure of less than 200 kPa at 20 °C and are not liquefied or refrigerated liquefied gases.

2224 Gases of Division 2.2 are not subject to these Regulations when contained in the following:

Foodstuffs, including carbonated beverages (except UN 1950);
Balls intended for use in sports;

Tyres (except for air transport); or

NOTE: This exemption does not apply to lamps. For lamps see 1.1.1.9.
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2.2.3 Mixtures of gases

Gas mixtures are to be classified in one of the three divisions (including vapours of
substances from other classes) by applying the following procedures:

(@)

(b)

(©)

(d)

Flammability shall be determined by tests or by calculation in accordance with
methods adopted by ISO (see 1SO 10156:2010). Where insufficient data are available
to use these methods, tests by a comparable method recognized by a national
competent authority may be used;

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

LCso Toxic(mixture)= ni
i

i=1 T

where: fi mole fraction of the i" component substance of the mixture

Ti

Toxicity index of the i component substance of the mixture
(the T; equals the LCs, value when available).

When LCs, values are unknown the toxicity index is determined by using the lowest
LCs, value of substances of similar physiological and chemical effects, or through
testing if this is the only practical possibility;

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 LCs, value of the corrosive components of the mixture is equal to or less than
5000 ml/m? (ppm) when the LCs, is calculated by the formula:

LCso Corrosive(mixture)=

i Ci
i=1 T

where: f, =mole fraction of the i" corrosive component substance of

the mixture

Ts =Toxicity index of the i™ corrosive component substance of
the mixture (the T,; equals the LCs, value when available);

Oxidizing ability is determined either by tests or by calculation methods adopted
by ISO (see the Note in 2.2.2.1 (b) and ISO 10156:2010).

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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CHAPTER 2.3

CLASS 3 - FLAMMABLE LIQUIDS

Introductory notes
NOTE 1: The word “flammable” has the same meaning as “inflammable”.

NOTE 2: The flash point 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, flash points 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 flash point of the
substance shall be determined experimentally.

231 Definition and general provisions

23.1.1 Class 3 includes the following substances:
(@) Flammable liquids (see 2.3.1.2 and 2.3.1.3);
(b)  Liquid desensitized explosives (see 2.3.1.4).

2.3.1.2 Flammable liquids are liquids, or mixtures of liquids, or liquids containing solids in solution
or suspension (for example, paints, varnishes, lacquers, etc., but not including substances otherwise classified
on account of their dangerous characteristics) which give off a flammable vapour at temperatures of not
more than 60 °C, closed-cup test, or not more than 65.6 °C, open-cup test, normally referred to as the flash
point. This class also includes:

(a) Liquids offered for transport at temperatures at or above their flash point; and

(b)  Substances that are transported or offered for transport at elevated temperatures in a
liquid state and which give off a flammable vapour at a temperature at or below the
maximum transport temperature.

NOTE: Since the results of open-cup tests and of closed-cup tests are not strictly comparable and
even individual results by the same test are often variable, regulations varying from the above figures to
make allowance for such differences would be within the spirit of this definition.

2.3.1.3 Liquids meeting the definition in 2.3.1.2 with a flash point of more than 35 °C which do not
sustain combustion need not be considered as flammable liquids for the purposes of these Regulations.
Liquids are considered to be unable to sustain combustion for the purposes of these Regulations (i.e. they do
not sustain combustion under defined test conditions) if:

(@ They have passed a suitable combustibility test (see SUSTAINED
COMBUSTIBILITY TEST prescribed in the Manual of Tests and Criteria, Part 1lI,
sub-section 32.5.2);

(b)  Their fire point according to 1ISO 2592:2000 is greater than 100 °C; or
(c)  They are water miscible solutions with a water content of more than 90% by mass.

2.3.14 Liquid desensitized explosives are explosive substances which are dissolved or suspended in
water or other liquid substances, to form an homogeneous liquid mixture to suppress their explosive
properties (see 2.1.3.6.3). Entries in the Dangerous Goods List for liquid desensitized explosives are:
UN 1204, UN 2059, UN 3064, UN 3343, UN 3357 and UN 3379.
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2.3.2 Assignment of packing groups
2321 The criteria in 2.3.2.6 are used to determine the hazard grouping of a liquid that presents a
hazard due to flammability.

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

2.3.2.1.2 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.

2.3.2.2 Viscous flammable liquids such as paints, enamels, lacquers, varnishes, adhesives and
polishes having a flash-point of less than 23 °C may be placed in packing group Il in conformity with the
procedures prescribed in the Manual of Tests and Criteria, Part 111, sub-section 32.3, provided that:

(@)  The viscosity" and flash-point are in accordance with the following table:

Kinematic viscosity _ ) )
v (at near-sero hear rate) | | seconds | Jet diameter mm) | FGEPAR:
mm?/s at 23 °C (°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

(b)  Less than 3% of the clear solvent layer separates in the solvent separation test;

(c)  The mixture or any separated solvent does not meet the criteria for Division 6.1 or
Class 8;

(d) The substances are packed in receptacles of not more than 450 litre 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 I11.

2.3.25 Viscous liquids

2.3.25.1 Except as provided for in 2.3.2.5.2, viscous liquids which:

have a flash point of 23 °C or above and less than or equal to 60 °C;

- are not toxic, corrosive or environmentally hazardous;

! 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 substance, 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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- 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 litre capacity;
are not subject to these Regulations, if:

(a) in the solvent separation test (see Manual of Tests and Criteria, Part 111, sub-section
32.5.1), the height of the separated layer of solvent is less than 3% of the total height;
and

(b)  the flowtime in the viscosity test (see Manual of Tests and Criteria, Part Ill, sub-
section 32.4.3), with a jet diameter of 6 mm is equal to or greater than:

(i) 60 seconds; or

(i) 40 seconds if the viscous liquid contains not more than 60% of Class 3
substances.

2.3.25.2 Viscous liquids which are also environmentally hazardous, but meet all other criteria in
2.3.2.5.1, are not subject to any other provisions of these Regulations when they are transported in single or
combination packagings containing a net quantity per single or inner packaging of 5 litres or less, provided
the packagings meet the general provisions of 4.1.1.1,4.1.1.2and 4.1.1.4t0 4.1.1.8.

2.3.2.6 Hazard grouping based on flammability
Packing group Flash point (closed-cup) Initial boiling point
I -- <35°C
I <23°C >35°C
i >23°C<60°C >35°C
2.3.3 Determination of flash point

The following methods for determining the flash point 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)el, Standard Test Methods for Flash Point of Liquids by Small Scale
Closed-Cup Apparatus
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ASTM D93-08, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup
Tester

Association francaise de normalisation, AFNOR, 11, rue 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 flir Normung, Burggrafenstr. 6, D-10787 Berlin:
Standard DIN 51755 (flash points 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.
2.34 Determination of initial boiling point

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

International standards:

I1SO 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.

2.35 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.

2

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, p.1-739 and No. L 143 of 03.06.2008, p.55).
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CHAPTER 2.4

CLASS 4 - FLAMMABLE SOLIDS; SUBSTANCES LIABLE TO SPONTANEOUS
COMBUSTION; SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASES

Introductory notes

NOTE 1: Where the term “water-reactive” is used in these Regulations, it refers to a substance which
in contact with water emits flammable gas.

NOTE 2: Because of the different properties exhibited by dangerous goods within Divisions 4.1 and
4.2, it is impracticable to establish a single criterion for classification in either of these divisions. Tests and
criteria for assignment to the three divisions of Class 4 are addressed in this Chapter (and in the Manual of
Tests and Criteria, Part 111, Section 33).

NOTE 3: Since organometallic substances can be classified in divisions 4.2 or 4.3 with additional
subsidiary hazards, depending on their properties, a specific classification flow chart for these substances is
given in 2.4.5.

24.1 Definitions and general provisions
24.1.1 Class 4 is divided into three divisions as follows:
(a) Division 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 and
polymerizing substances which are liable to undergo a strongly exothermic reaction;
solid desensitized explosives which may explode if not diluted sufficiently;

(b) Division 4.2 Substances liable to spontaneous combustion
Substances 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;

(c) Division 4.3 Substances which in contact with water emit flammable gases

Substances which, by interaction with water, are liable to become spontaneously
flammable or to give off flammable gases in dangerous quantities.

24.1.2 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:

(a) Flammable solids (Division 4.1);

(b)  Self-reactive substances (Division 4.1);

(c)  Polymerizing substances (Division 4.1);

(d)  Pyrophoric solids (Division 4.2);

(e)  Pyrophoric liquids (Division 4.2);
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(f)  Self-heating substances (Division 4.2); and
() Substances which, in contact with water, emit flammable gases (Division 4.3).

Test methods and criteria for self-reactive substances and polymerizing substances are given
in Part 1l 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 11, section 33.

2.4.2 Division 4.1 - Flammable solids, self-reactive substances, solid desensitized explosives
and polymerizing substances

24.2.1 General

Division 4.1 includes the following types of substances:
(&) Flammable solids (see 2.4.2.2);

(b)  Self-reactive substances (see 2.4.2.3);

(c)  Solid desensitized explosives (see 2.4.2.4); and

(d)  Polymerizing substances (see 2.4.2.5).

2.4.2.2 Division 4.1 Flammable solids

24221 Definitions and properties

242211 Flammable solids are readily combustible solids and solids which may cause fire through
friction.

24.2.2.1.2 Readily combustible solids are 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.

24222 Classification of flammable solids

242221 Powdered, granular or pasty substances shall be classified as readily combustible solids of
Division 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 111, sub-section 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 Division 4.1 when
they can be ignited and the reaction spreads over the whole length of the sample in 10 minutes or less.

242222 Solids which may cause fire through friction shall be classified in Division 4.1 by analogy
with existing entries (e.g. matches) until definitive criteria are established.

2.4.2.2.3 Assignment of packing groups

242231 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 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.

242232 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 Il 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
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group 111 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 ten minutes.

242233 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.

2423 Division 4.1 Self-reactive substances
2.4.2.3.1 Definitions and properties
242311 Definitions

For the purposes of these Regulations:

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 Division 4.1, if;

(@)  They are explosives according to the criteria of Class 1;

(b)  They are oxidizing substances according to the classification procedure for Division
5.1 (see 2.5.2.1.1) 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;

(c)  They are organic peroxides according to the criteria of Division 5.2;
(d)  Their heat of decomposition is less than 300 J/g; or

(e)  Their self-accelerating decomposition temperature (SADT) (see 2.4.2.3.4) is greater
than 75 °C for a 50 kg package.

NOTE 1: The heat of decomposition can be determined using any internationally recognised method
e.g. 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 Division 4.2.

NOTE 3: Mixtures of oxidizing substances meeting the criteria of Division 5.1 which contain 5.0% or
more of combustible organic substances, which do not meet the criteria mentioned in (a), (c), (d) or (e)
above, shall be subjected to the self-reactive substance classification procedure.

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

A mixture showing the properties of a self-reactive substance, type G, according to the
principle of 2.4.2.3.3.2 (g) shall be considered for classification as a substance of Division 5.1 (see
2.5.2.1.1).

242312 Properties

The decomposition of self-reactive substances can be initiated by heat, contact with catalytic
impurities (e.g. 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.
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Some self-reactive substances burn vigorously. Self-reactive substances are, for example, some compounds
of the types listed below:

(@) Aliphatic azo compounds (-C-N=N-C-);

(b)  Organic azides (-C-Ny);

(c) Diazonium salts (-CN,"Z);

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

(e)  Aromatic sulphohydrazides (-SO,-NH-NH,).

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

24232 Classification of self-reactive substances

24.23.2.1 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 Division 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 Nos. 3221 to 3240) is assigned, and appropriate subsidiary
hazards and remarks providing relevant transport information are given. The generic entries specify:

(a)  Self-reactive substance type (B to F);

(b)  Physical state (liquid or solid); and

(c)  Temperature control, when required (see 2.4.2.3.4).
24.2.3.2.3 List of currently assigned self-reactive substances in packagings

In the column “Packing Method”, codes “OP1” to “OPS8” 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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SELF-REACTIVE SUBSTANCE Concen- | Packing | Control | Emergency UN Remarks
tration | method |tempera-| tempera- | generic
(%) ture ture entry
S S

ACETONE-PYROGALLOL COPOLYMER 2-| 100 OP8 3228
DIAZO-1-NAPHTHOL-5-SULPHONATE
AZODICARBONAMIDE FORMULATION <100 OP5 3232 1) @)
TYPE B, TEMPERATURE CONTROLLED
AZODICARBONAMIDE FORMULATION <100 OP6 3224 (3)
TYPEC
AZODICARBONAMIDE FORMULATION <100 OP6 3234 4)
TYPE C, TEMPERATURE CONTROLLED
AZODICARBONAMIDE FORMULATION <100 OP7 3226 (5)
TYPED
AZODICARBONAMIDE FORMULATION <100 OP7 3236 (6)
TYPE D, TEMPERATURE CONTROLLED
2,2'-AZODI(2,4-DIMETHYL- 4-METHOXY 100 OP7 -5 +5 3236
VALERONITRILE)
2,2'-AZODI(2,4-DIMETHYL- VALERONITR | 100 OP7 +10 +15 3236
ILE)
2,2' -AZODI(ETHYL- 100 OP7 +20 +25 3235
2-METHYLPROPIONATE)
1,1-AZODI(HEXAHYDROBENZONITRILE) 100 OP7 3226
2,2'-AZODI(ISOBUTYRONITRILE) 100 OP6 +40 +45 3234
2,2'-AZODI(ISOBUTYRONITRILE) as a <50 OP6 3224
water based paste
2,2'-AZODI(2-METHYLBUTYRONITRILE) 100 OP7 +35 +40 3236
BENZENE-1,3-DISULPHONYL 52 OP7 3226
HYDRAZIDE, as a paste
BENZENESULPHONYL HYDRAZIDE 100 OP7 3226
4-(BENZYL(ETHYL)AMINO)-3-ETHOXY - 100 OP7 3226
BENZENEDIAZONIUM ZINC CHLORIDE
4-(BENZYL(METHYL)AMINO)-3-ETHOXY 100 OP7 +40 +45 3236
BENZENEDIAZONIUM ZINC CHLORIDE
3-CHLORO-4-DIETHYLAMINOBENZENE- 100 OP7 3226
DIAZONIUM ZINC CHLORIDE
2-DIAZO-1-NAPHTHOL-4- SULPHONYL- 100 OP5 3222 (2
CHLORIDE
2-DIAZO-1-NAPHTHOL-5- SULPHONYL 100 OP5 3222 (2
CHLORIDE
2-DIAZO-1-NAPHTHOL SULPHONIC ACID | <100 OP7 3226 9)
ESTER MIXTURE, TYPE D
2,5-DIBUTOXY-4-(4-MORPHOLINYL) 100 OP8 3228
BENZENEDIAZONIUM,
TETRACHLOROZINCATE (2:1)
2,5-DIETHOXY-4-MORPHOLINO- BENZEN | 67-100 OP7 +35 +40 3236
EDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINO- BENZEN 66 OP7 +40 +45 3236
EDIAZONIUM ZINC CHLORIDE
2,5-DIETHOXY-4-MORPHOLINO- BENZEN 100 OP7 +30 +35 3236
EDIAZONIUM TETRAFLUOROBORATE
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SELF-REACTIVE SUBSTANCE Concen- | Packing | Control | Emergency UN Remarks
tration | method |tempera-| tempera- | generic
(%) ture ture entry
S S

2,5-DIETHOXY-4-(4-MORPHOLINYL)- BEN | 100 OP7 3226

ZENEDIAZONIUM SULPHATE

2,5- DIETHOXY-4-(PHENYLSULPHONYL)- 67 OP7 +40 +45 3236

BENZENEDIAZONIUM ZINC CHLORIDE

DIETHYLENEGLYCOL BIS (ALLYL > 88 OP8 -10 0 3237

CARBONATE) + DI +<12

ISOPROPYLPEROXYDICARBONATE

2,5-DIMETHOXY-4-(4-METHYL- 79 OP7 +40 +45 3236

PHENYLSULPHONYL)BENZENE- DIAZON

IUM ZINC CHLORIDE

4-(DIMETHYLAMINO)-BENZENE- 100 OP8 3228

DIAZONIUM TRICHLOROZINCATE (-1)

4-DIMETHYLAMINO-6-(2-DIMETHYL- 100 OP7 +40 +45 3236

AMINOETHOXY)

TOLUENE- 2-DIAZONIUM ZINC

CHLORIDE

N,N-DINITROSO-N,N-DIMETHYL 72 OP6 3224

TEREPHTHALAMIDE, as a paste

N,N'-DINITROSOPENTAMETHYLENE- 82 OP6 3224 (7

TETRAMINE

DIPHENYLOXIDE-4,4-DISULPHONYL 100 OP7 3226

HYDRAZIDE

4-DIPROPYLAMINOBENZENE- 100 OP7 3226

DIAZONIUM ZINC CHLORIDE

2-(N,N-ETHOXYCARBONYL- 63-92 OP7 +40 +45 3236

PHENYLAMINO)-3-METHOXY-4-

(N-METHYL-N-CYCLOHEXYLAMINO

BENZENEDIAZONIUM ZINC CHLORIDE

2-(N,N-ETHOXYCARBONYL- PHENYLAMI 62 OP7 +35 +40 3236

NO)-3-METHOXY-4- (N-METHYL-N- CYCL

OHEXYLAMINO) BENZENEDIAZONIUM

ZINC CHLORIDE

N-FORMYL-2-(NITROMETHYLENE) -1,3-P 100 OP7 +45 +50 3236

ERHYDROTHIAZINE

2-(2-HYDROXYETHOXY)-1- (PYRROLIDIN | 100 OP7 + 45 +50 3236

-1-YL)BENZENE-4- DIAZONIUM ZINC

CHLORIDE

3-(2-HYDROXYETHOXY)-4- (PYRROLIDIN | 100 OP7 +40 +45 3236

-1-YL)BENZENE DIAZONIUM ZINC

CHLORIDE

2-(N,N-METHYLAMINOETHYL- CARBON 96 OP7 +45 +50 3236

YL)-4-(3,4-DIMETHYL- PHENYLSULPHON

YL)BENZENE- DIAZONIUM HYDROGEN

SULPHATE

4-METHYLBENZENESULPHONYL- HYDR 100 OP7 3226

AZIDE

3-METHYL-4-(PYRROLIDIN-1-YL) 95 OP6 +45 +50 3234

BENZENEDIAZONIUM

TETRAFLUOROBORATE

4-NITROSOPHENOL 100 OP7 +35 +40 3236
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SELF-REACTIVE SUBSTANCE Concen- | Packing | Control | Emergency UN Remarks
tration | method |tempera-| tempera- | generic
(%) ture ture entry
S S

PHOSPHOROTHIOIC ACID, O- 82-91
[(CYANOPHENYL METHYLENE) (z OP8 3227 (10)
AZANYL] O,0-DIETHYL ESTER isomer)
SELF-REACTIVE LIQUID, SAMPLE OP2 3223 (8)
SELF-REACTIVE LIQUID, SAMPLE, OP2 3233 (8)
TEMPERATURE CONTROLLED
SELF-REACTIVE SOLID, SAMPLE OP2 3224 (8)
SELF-REACTIVE SOLID, SAMPLE, OP2 3234 (8)
TEMPERATURE CONTROLLED
SODIUM 100 OP7 3226
2-DIAZO-1-NAPHTHOL- 4-SULPHONATE
SODIUM 100 OP7 3226
2-DIAZO-1-NAPHTHOL- 5-SULPHONATE
TETRAMINE PALLADIUM (I1) NITRATE 100 OP6 +30 +35 3234

Remarks

@)

)
®)
(4)

®)
(6)

()
(8)
9)

(10)

242324

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (b). The control and
emergency temperatures shall be determined by the procedure given in 7.1.5.3 t0 7.1.5.3.6.

“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 (c).

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (c). The control and
emergency temperatures shall be determined by the procedure given in 7.1.5.3 t0 7.1.5.3.1.3.

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).

Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d). The control and
emergency temperatures shall be determined by the procedure given in 7.1.5.3t0 7.1.5.3.1.3.

With a compatible diluent having a boiling point of not less than 150 °C.
See 2.4.2.3.2.4 (b).

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 (d).

This entry applies to the technical mixture in n-butanol within the specified concentration
limits of the (Z) isomer.

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.

(a)  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;
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(b) 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:

(i)  The available data indicate that the sample would be no more dangerous than
self-reactive substances type B;

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

(iti) 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.

2.4.2.3.3 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. These properties shall be determined experimentally using the test methods and criteria
given in the Manual of Tests and Criteria, Part I1.

24.2.3.3.1 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
in2.4.2.3.2.3.

(@)  Any substance which can detonate or deflagrate rapidly, as packaged for transport, is
prohibited from transport under the provisions for self-reactive substances of
Division 4.1 in that packaging (defined as self-reactive substance type A, exit box A
of Figure 2.4.1);

(b)  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, exit box B of Figure 2.4.1);

(c) 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, exit box C of Figure 2.4.1);

(d)  Any substance which in laboratory testing:

(i)  detonates partially, does not deflagrate rapidly and shows no violent effect
when heated under confinement; or

(if)  does not detonate at all, deflagrates slowly and shows no violent effect when
heated under confinement; or
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(iii)  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, exit box D of Figure 2.4.1);

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 litres (defined as self-reactive substance type
E, exit box E of Figure 2.4.1);

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 or tanks
(defined as self-reactive substance type F, exit box F of Figure 2.4.1); (for additional
provisions see 4.1.7.2.2 and 4.2.1.13);

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
Division 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 requirements of 2.4.2.3.5 (defined as self-reactive substance type G, exit box G of
Figure 2.4.1). 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.
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Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE SUBSTANCES
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Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE SUBSTANCES (cont'd)
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24.2.3.4 Temperature control requirements

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. Test methods for determining
the SADT are given in the Manual of Tests and Criteria, Part Il, section 28. The test selected shall be
conducted in a manner which is representative, both in size and material, of the package to be transported.

24.2.35 Desensitization of self-reactive substances

24.2.35.1 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.

242352 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.

24.2.353 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.

2.4.2.35.4 Liquid diluents in liquid formulations requiring temperature control shall have a boiling
point of at least 60 °C and a flash point 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 7.1.5.3).

2424 Division 4.1 Solid desensitized explosives
24.24.1 Definition

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 (see 2.1.3.6.3). Entries in the Dangerous Goods List 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.

242472 Substances that:

(@) have been provisionally accepted into Class 1 according to Test Series 1 and 2 but
exempted from Class 1 by Test Series 6;

(b) are not self-reactive substances of Division 4.1;
(c) are not substances of Class 5;

are also assigned to Division 4.1. Though not desensitized explosives, UN 2956, UN 3241,
UN 3242 and UN 3251 are such entries that are assigned to Division 4.1.

2425 Division 4.1 Polymerizing substances and mixtures (stabilized)
24.25.1 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 Division 4.1 when:
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(@)  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,

(b)  They exhibit a heat of reaction of more than 300 J/g; and
()  They do not meet any other criteria for inclusion in Classes 1-8.

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

24252 Polymerizing substances are subject to temperature control in transport if their self-
accelerating polymerization temperature (SAPT) is:

(@)  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

(b)  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.

24.3 Division 4.2 - Substances liable to spontaneous combustion
24.3.1 Definitions and properties
243.1.1 Division 4.2 includes:

(&)  Pyrophoric substances, which are substances, including mixtures and solutions (liquid
or solid), which even in small quantities ignite within five minutes of coming in
contact with air. These are the Division 4.2 substances are the most liable to
spontaneous combustion; and

(b)  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).

2.4.3.1.2 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.

2432 Classification in Division 4.2
24321 Solids are considered pyrophoric solids which shall be classified in Division 4.2 if, in tests
performed in accordance with the test method given in the Manual of Tests and Criteria, Part I11, sub-section
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 Division 4.2 if, in tests

performed in accordance with the test method given in the Manual of Tests and Criteria, Part I11, sub-section
33.3.1.5, the liquid ignites in the first part of the test, or if it ignites or chars the filter paper.
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2.4.3.2.3 Self-heating substances

243231 A substance shall be classified as a self-heating substance of Division 4.2 if, in tests
performed in accordance with the test method given in the Manual of Tests and Criteria, Part I11, sub-section

33.3.1.6:

(@) A positive result is obtained using a 25 mm cube sample at 140 °C;

(b) A positive result is obtained in a test using a 100 mm sample cube 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?;

(c) A positive result is obtained in a test using a 100 mm sample cube 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 litres;

(d) A positive result is obtained in a test using a 100 mm sample cube at 140 °C and a
positive result is obtained using a 100 mm cube sample at 100 °C.

NOTE: Self-reactive substances, except for type G, giving also a positive result with this test method,

shall not be classified in Division 4.2 but in Division 4.1 (see 2.4.2.3.1.1).

24.3.2.3.2 A substance shall not be classified in Division 4.2 if:

(&) A negative result is obtained in a test using a 100 mm cube sample at 140 °C;

(b) A positive result is obtained in a test using a 100 mm sample cube 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 m*;

(c) A positive result is obtained in a test using a 100 mm sample cube 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 litres.

2.4.3.3 Assignment of packing groups
2.4.3.3.1 Packing group | shall be assigned to all pyrophoric solids and liquids.
2.4.3.3.2 Packing group Il shall be assigned to self-heating substances which give a positive result in a

test using a 25 mm sample cube at 140 °C.

2.4.3.3.3 Packing group 11 shall be assigned to self-heating substances if:

(@)

(b)

(©)

A positive result is obtained in a test using a 100 mm sample cube 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 m*;

A positive result is obtained in a test using a 100 mm sample cube 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 litres;

A positive result is obtained in a test using a 100 mm sample cube 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.
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2.4.4 Division 4.3 - Substances which in contact with water emit flammable gases
2.4.4.1 Definitions and properties

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.

24.4.72 Classification in Division 4.3

Substances which in contact with water emit flammable gases shall be classified in Division
4.3 if, in tests performed in accordance with the test method given in the Manual of Tests and Criteria, Part
111, sub-section 33.4.1:

(a)  Spontaneous ignition takes place in any step of the test procedure; or

(b)  There is an evolution of a flammable gas at a rate greater than 1 litre per kilogram of
the substance per hour.

2.4.4.3 Assignment of packing groups

24.4.3.1 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 litres per kilogram of substance over any one minute.

24432 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 1.
24433 Packing group Il 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 I or II.

245 Classification of organometallic substances

Depending on their properties, organometallic substances may be classified in divisions 4.2
or 4.3, as appropriate, in accordance with the flowchart scheme given in figure 2.4.2.
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Figure 2.4.2: Flowchart scheme for organometallic substances®

Organometallic Solid Organometallic substance,
substance/formulation/solution? - solid, pyrophoric
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\4
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Liquid > liquid, pyrophoric
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solid, water-reactive, flammable
UN 3396
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be classified in division 4.2
or in division 4.3

a

If applicable and testing is relevant, taking into account reactivity properties, class 6.1 and 8
properties should be considered according to the precedence of hazard table 2.0.3.3.

b Test methods N.1 to N.5 can be found in the Manual of tests and Criteria, Part Ill, Section 33.
- 98 -



Copyright © United Nations, 2017. All rights reserved

CHAPTER 2.5

CLASS 5 - OXIDIZING SUBSTANCES
AND ORGANIC PEROXIDES

Introductory note

NOTE: Because of the different properties exhibited by dangerous goods within Divisions 5.1 and
5.2, it is impracticable to establish a single criterion for classification in either division. Tests and criteria
for assignment to the two divisions of Class 5 are addressed in this Chapter.

251 Definitions and general provisions
Class 5 is divided into two divisions as follows:
(a) Division 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;

(b) Division 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:

(i)  be liable to explosive decomposition;
(it)  burn rapidly;

(iii)  be sensitive to impact or friction;

(iv) react dangerously with other substances;

(v)  cause damage to the eyes.

25.2 Division 5.1 - Oxidizing substances
25.21 Classification in Division 5.1
25211 Oxidizing substances are classified in Division 5.1 in accordance with the test methods,

procedures and criteria in 2.5.2.2, 2.5.2.3 and the Manual of Tests and Criteria, Part I, section 34. In the
event of divergence between test results and known experience, judgement based on known experience shall
take precedence over test results.

NOTE: Where substances of this Division are listed in the Dangerous Goods List in Chapter 3.2,
reclassification of those substances in accordance with this criteria shall be undertaken only when this is
necessary for safety.

25.2.1.2 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 111, Section 39.

25.2.1.3 For substances having other hazards, e.g. toxicity or corrosivity, the requirements of Chapter
2.0 shall be met.
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25.2.2 Oxidizing solids
25221 Criteria for classification in Division 5.1

252211 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 111, sub-section 34.4.1 (test O.1) or alternatively, in sub-
section 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:

(@ 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 I or Il reference standards,
3:2 and 2:3 ratios, by mass, of potassium bromate to cellulose respectively; or

(b) In the test 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.

252212 The classification test results are assessed on the basis of:

(@  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

(b)  Whether the mixture of substance and cellulose ignites and burns.

252213 A solid substance is classified in Division 5.1 if the 4:1 or 1:1 sample-to-cellulose ratio (by
mass) tested, exhibits:

(@) Inthe test 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

(b) Inthe test O.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.

25222 Assignment of packing groups

Solid oxidizing substances are assigned to a packing group according to the test procedure in
the Manual of Tests and Criteria, Part 111, section 34.4.1 (test O.1) or alternatively, in sub-section 34.4.3 (test
0.3), inaccordance with the following criteria:

(@) TestO.1:

(i)  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;

(if)  Packing group IlI: 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 a2:3 mixture (by mass) of potassium bromate and
cellulose and the criteria for packing group | are not met;

(iii)  Packing group IlI: 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 a3:7 mixture (by mass) of potassium bromate
and cellulose and the criteria for packing groups | and Il are not met;
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(iv) Not Division 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.

(b) TestO.3:

(i)  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;

(i) Packing group IlI: any substance which, in the 4:1 or 1:1 sample-to-cellulose
ratio (bymass) 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;

(iii)  Packing group IlI: 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;

(iv) Not Division 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.”.

25.2.3 Oxidizing liquids
25231 Criteria for classification in Division 5.1

252311 A test 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 Ill, sub-section 34.4.2
(Test O.2). It measures the pressure rise time during combustion. Whether a liquid is an oxidizing substance
of Division 5.1 and, if so, whether packing groups I, Il or 11l shall be assigned, is decided on the basis of the
test result (see also precedence of hazards characteristics in 2.0.3).

252312 The classification test results are assessed on the basis of:
(@)  Whether the mixture of substance and cellulose spontaneously ignites;

(b)  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.

25.23.13 A liquid substance is classified in Division 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.

25232 Assignment of packing groups

Liquid oxidizing substances are assigned to a packing group according to the test procedure
in the Manual of Tests and Criteria, Part 111, section 34.4.2, in accordance with the following criteria:

(a)  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;
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(b)  Packing group II: 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;

(c)  Packing group IlI: 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;

(d) Not Division 5.1: any substance which, in the 1:1 mixture, by mass, of substance and
cellulose tested, exhibits a pressure rise of less than 2 070 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.

25.3 Division 5.2 - Organic peroxides
25.3.1 Properties
25311 Organic peroxides are liable to exothermic decomposition at normal or elevated

temperatures. The decomposition can be initiated by heat, contact with impurities (e.g. 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.

2.5.3.1.2 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

25.3.2.1 Any organic peroxide shall be considered for classification in Division 5.2, unless the
organic peroxide formulation contains:

(@)  Not more than 1.0% available oxygen from the organic peroxides when containing not
more than 1.0% hydrogen peroxide; or

(b) 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.

NOTE: The available oxygen content (%) of an organic peroxide formulation is given
by the formula:

16><Z:(ni xCi/mi)

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 i.
25.3.2.2 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
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Division 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 Nos. 3101 to 3120) is assigned, appropriate subsidiary hazards and
remarks providing relevant transport information are given. The generic entries specify:

(a)  Organic peroxide type (B to F);
(b)  Physical state (liquid or solid); and
(c)  Temperature control, when required (see 2.5.3.4).

253231 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.

25.3.2.4 List of currently assigned organic peroxides in packagings

“Packing Method” codes “OP1” to “OPS8” refer to packing methods in packing instruction
P520. Peroxides to be transported should 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.
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Notes on 2.5.3.2.4:

1)  Diluent type B may always be replaced by diluent type A. The boiling point of diluent type B should 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 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) See2.5.3.25.1.

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 (d).

15)  Peroxyacetic acid formulations which fulfil the criteria of 2.5.3.3.2 (e).

16) Peroxyacetic acid formulations which fulfil the criteria of 2.5.3.3.2 (f).

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 (Model No 8, see
5.2.2.2.2) required.

28) Available active oxygen <7.6% in diluent Type A having a 95% boil-off point in the range of 200 -
260 °C.

29) Not subject to the requirements of these Model Regulations for Division 5.2.

30) Diluent type B with boiling point > 130 °C.

31) Active oxygen <6.7%.

25.3.25 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. The applicable classification procedures, test methods and criteria, and an example of
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a suitable test 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.

253251 Samples of new organic peroxides or new formulations of organic peroxides not listed
in 2.5.3.2.4, 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:

(@) The available data indicate that the sample would be no more dangerous than
ORGANIC PEROXIDE TYPE B;

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

(c) 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.

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. 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 An 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.

25332 The following principles apply to the classification of organic peroxide formulations not
listed in 2.5.3.2.4:

(@  Any organic peroxide formulation which can detonate or deflagrate rapidly, as
packaged for transport, is prohibited from transport in that packaging under Division
5.2 (defined as ORGANIC PEROXIDE TYPE A, exit box A of Figure 2.5.1);

(b)  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, exit box B of Figure 2.5.1);

()  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, exit box C of Figure
2.5.1);

(d)  Any organic peroxide formulation which in laboratory testing:

(i)  detonates partially, does not deflagrate rapidly and shows no violent effect
when heated under confinement; or
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(i)  does not detonate at all, deflagrates slowly and shows no violent effect when
heated under confinement; or

(iii) 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, exit box D of Figure 2.5.1);

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 litres (defined as
ORGANIC PEROXIDE TYPE E, exit box E of Figure 2.5.1);

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, exit box F of
Figure 2.5.1); for additional requirements see 4.1.7 and 4.2.1.13;

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 Division 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, exit box G of
Figure 2.5.1). 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
TYPEF.
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Figure 2.5.1: FLOW CHART SCHEME FOR ORGANIC PEROXIDES
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Figure 2.5.1: FLOW CHART SCHEME FOR ORGANIC PEROXIDES (cont'd)
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2534 Temperature control requirements
25.34.1 The following organic peroxides shall be subjected to temperature control during transport:
(@)  Organic peroxides type B and C with an SADT < 50 °C;

(b)  Organic peroxides type D showing a medium effect when heated under confinement’
with an SADT < 50 °C or showing a low or no effect when heated under confinement
with an SADT < 45 °C; and

(¢)  Organic peroxides types E and F with an SADT < 45 °C.

2.5.34.2 Test methods for determining the SADT are given in the Manual of Tests and Criteria, Part
Il, section 28. The test selected shall be conducted in a manner which is representative, both in size and
material, of the package to be transported.

25343 Test methods for determining the flammability are given in the Manual of Tests and Criteria,
Part 111, sub-section 32.4. Because organic peroxides may react vigorously when heated it is recommended to
determine their flash point using small sample sizes such as described in 1SO 3679.

2535 Desensitization of organic peroxides

2.5.35.1 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.

2.5.35.2 Unless otherwise stated for the individual organic peroxide formulation, the following
definitions apply for diluents used for desensitization:

(@) 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;

(b) 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 flash
point 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.

2.5.35.3 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 Division 5.2.

25354 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.

2.5.355 Organic and inorganic solids may be used for desensitization of organic peroxides provided
that they are compatible.

2.5.3.5.6 Compatible liquids and solids are those which have no detrimental influence on the thermal
stability and hazard type of the organic peroxide formulation.

! As determined by test series E as prescribed in the Manual of Tests and Criteria, Part I1.
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CHAPTER 2.6

CLASS 6 - TOXIC SUBSTANCES AND INFECTIOUS SUBSTANCES

Introductory notes

NOTE 1: Genetically modified microorganisms and organisms which do not meet the definition of a
toxic or an infectious substance shall be considered for classification in Class 9 and assignment to UN 3245.

NOTE 2: 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 Division 6.1 and assignment to UN 3172.

2.6.1 Definitions
Class 6 is divided into two divisions as follows:
(a) Division 6.1 Toxic substances

These are substances liable either to cause death or serious injury or to harm human
health swallowed or inhaled or by skin contact;

(b) Division 6.2 Infectious substances

These are substances known or reasonably expected to contain pathogens. Pathogens
are defined as microorganisms (including bacteria, viruses, rickettsiae, parasites,
fungi) and other agents such as prions, which can cause disease in humans or animals.

2.6.2 Division 6.1 - Toxic substances
2.6.2.1 Definitions
For the purposes of these Regulations:

2.6.2.1.1 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 LDs, value is expressed in terms of mass of test substance per mass of
test animal (mg/kg).

2.6.2.1.2 LDs, for acute dermal toxicity is that dose of the substance which, administered by
continuous contact for 24 hours with the bare skin of albino rabbits, 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 practice. The result is expressed in
milligrams per kg body mass.

2.6.2.1.3 LCs, 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 a respirable range, e.g. 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. Both for solid and liquid substances more than 90% (by
mass) of a specimen prepared for inhalation toxicity 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.
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2.6.2.2 Assignment of packing groups

2.6.2.2.1 Substances of Division 6.1, including pesticides, are allocated among the three packing
groups according to their degree of toxic hazard in transport as follows:

(@) Packing group I: Substances and preparations presenting a very severe toxicity
hazard,;

(b)  Packing group Il: Substances and preparations presenting a serious toxicity hazard,;

(c)  Packing group IlI: Substances and preparations presenting a relatively low toxicity
hazard.

2.6.2.2.2 In making this grouping, account shall be 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 shall be based on data obtained from
animal experiments. Three possible routes of administration shall be examined. These routes are exposure
through:

(@) Oral ingestion;
(b)  Dermal contact; and
(c) Inhalation of dusts, mists, or vapours.

2.6.2.23.1 Appropriate animal tests for the various routes of exposure are described in 2.6.2.1. When a
substance exhibits a different order of toxicity by two or more of these routes of administration, the highest
degree of danger indicated by the tests shall be assigned.

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.

2.6.2.2.4.1 The grouping criteria for the oral and dermal routes as well as for inhalation of dusts and
mists are as shown in the following table.

GROUPING CRITERIA FOR ADMINISTRATION THROUGH
ORAL INGESTION, DERMAL CONTACT AND INHALATION OF DUSTS AND MISTS

Packing group Oral toxicity Dermal toxicity Inhalation toxicity
LDso (Mmg/kQ) LDso (Mg/kQ) by dusts and mists
LCso (mg/l)
I <5.0 <50 <0.2
I >5.0and <50 > 50 and < 200 >0.2and <2.0
e > 50 and < 300 > 200 and <1 000 >2.0and <4.0

a

Tear gas substances shall be included in packing group Il even if their toxicity data correspond to
packing group I11 values.

NOTE: Substances meeting the criteria of Class 8 and with an inhalation toxicity of dusts and mists
(LCs) leading to packing group I are only accepted for an allocation to Division 6.1 if the toxicity through
oral ingestion or dermal contact is at least in the range of packing group I or Il. Otherwise an allocation to
Class 8 is made when appropriate (see 2.8.2.3).
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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 LCs, data
relating to 1 hour exposures and where such information is available it shall be used. However, where only
LCx, data relating to 4 hours exposures to dusts and mists are available, such figures can be multiplied by
four and the product substituted in the above criteria, i.e. LCs, (4 hours) x 4 is considered the equivalent of
LCs (1 hour).

2.6.2.2.43 Liquids having toxic vapours shall be assigned to the following packing groups, where “V”
is the saturated vapour concentration in millilitres per cubic metre of air (volatility) at 20 °C and standard
atmospheric pressure:

(@)  Packing group I: If V > 10 LCs and LCs < 1 000 ml/m?®;

(b)  Packing group II: If V > LCs and LCs, < 3000 ml/m? and not meeting the
criteria for packing group I;

(c)  Packing group IlI*:  If V > 1/5 LCs and LCso < 5000 ml/m?, and not meeting the
criteria for packing groups I or I1.

2.6.2.2.4.4 In Figure 2.6.1, the criteria according to 2.6.2.2.4.3 are expressed in graphical form, as an aid
to easy classification. However, because of approximations inherent in the use of graphs, substances on or
near packing group borderlines shall be checked using numerical criteria.

! Tear gas substances are included in Packing group Il even if their toxicity data correspond to packing
group Il values.
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Figure 2.6.1: INHALATION TOXICITY: PACKING GROUP BORDERLINES
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2.6.2.245 The criteria for inhalation toxicity of vapours in 2.6.2.2.4.3 are based on LCs, data relating
to 1 hour exposure, and where such information is available it shall be used. However, where only LCs, data
relating to 4 hours exposures to the vapours are available, such figures can be multiplied by two and the
product substituted in the above criteria, i.e. LCsy (4 hours) x 2 is considered to be the equivalent of LCs (1
hour).

2.6.2.2.4.6 Mixtures of liquids that are toxic by inhalation shall be assigned to packing groups according
10 2.6.2.2.4.7 or 2.6.2.2.4.8.
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2.6.2.2.4.7 If LCx, data are available for each of the toxic substances comprising a mixture, the packing
group may be determined as follows:

(a)  Estimate the LCs, of the mixture using the formula:

n

>

i=1

. 1
LCso (Mixture)= ——
fi j
( LCsoi
mole fraction of the i component substance of the mixture;

mean lethal concentration of the i"" component substance
in ml/m®;

where: fi
I—C50i

(b)  Estimate the volatility of each component substance comprising the mixture using the

formula:
6
V, = P A0” ) /s
101.3

where: P; = partial pressure of the i" component substance in kPa at 20
°C and one atmosphere pressure;

(c) Calculate the ratio of the volatility to the LCs, using the formula:

" Z::[L\C/Isoj

(d)  Using the calculated values LCsy(mixture) and R, the packing group for the mixture is

determined:
(i)  Packing group I: R > 10 and LCso(mixture) < 1 000 ml/m?;
(i)  Packing group II: R > 1 and LCs(mixture) < 3 000 ml/m® and not meeting

criteria for packing group I;

(iiiy Packing group Ill: R > 1/5 and LCsy(mixture) < 5000 mil/m*® and not
meeting criteria for packing groups | or II.

2.6.2.2.4.8 In the absence of LCs, 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 determined is used for transporting the mixture.

(@ A mixture is assigned to packing group | only if it meets both of the following criteria:

(i) 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 fourteen days. If five or more of the animals die within the fourteen day
observation period, the mixture is presumed to have an LCs, equal to or less
than 1 000 ml/m?®;
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(ii) 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 fourteen days. If five or more of the animals die within the
fourteen day observation period, the mixture is presumed to have a volatility
equal to or greater than 10 times the mixture LCsy;

(b) 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:

(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 fourteen days. If five or more of the animals die within the fourteen day
observation period, the mixture is presumed to have an LCs, equal to or less
than 3 000 ml/m?,

(i) A sample 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 fourteen days. If
five or more of the animals die within the fourteen day observation period, the
mixture is presumed to have a volatility equal to or greater than the mixture
LCso;

(¢) 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 I or II:

(i) 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 fourteen days. If five or more of the animals die within the fourteen day
observation period, the mixture is presumed to have an LCs, equal to or less
than 5 000 ml/m?;

(ii) The vapour pressure of the liquid mixture is measured and if the vapour
concentration is equal to or greater than 1 000 ml/m®, the mixture is presumed
to have a volatility equal to or greater than 1/5 the mixture LCsy.

2.6.2.3 Methods for determining oral and dermal toxicity of mixtures

2.6.2.3.1 When classifying and assigning the appropriate packing group to mixtures in Division 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.

2.6.2.3.2 If a mixture contains only one active substance, and the LDs, 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:

LDso Value of active substance x100

LDso Value of preparation = _
percentage of active substance by mass

2.6.2.3.3 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:
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(@) 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

(b)  Apply the formula; A+ 8 4, £2_100

Ta Ts E _ﬁ
where: C = the % concentration of constituent A, B ... Z in the mixture;
T = the oral LDs, values of constituent A, B ... Z;
Twm = the oral LDs, 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.

2.6.24 Classification of pesticides

2.6.24.1 All active pesticide substances and their preparations for which the LCs, and/or LDs, values
are known and which are classified in Division 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 Chapter 2.0 with the
assignment of appropriate packing groups.

2.6.2.4.2 If the oral or dermal LDs, value for a pesticide preparation is not known, but the LDs, value
of its active substance(s) is known, the LDs, value for the preparation may be obtained by applying the
procedures in 2.6.2.3.

NOTE: LDs toxicity data for a number of common pesticides may be obtained from the most current
edition of the document “The WHO Recommended Classification of Pesticides by Hazard and Guidelines to
Classification” available from the International Programme on Chemical Safety, World Health
Organisation (WHO), 1211 Geneva 27, Switzerland. While that document may be used as a source of LDsg
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 these regulations.

2.6.24.3 The proper shipping name used in the transport of the pesticide shall be selected on the basis
of the active ingredient, of the physical state of the pesticide and any subsidiary hazards it may exhibit.

2.6.25 Substances not accepted for transport

Chemically unstable substances of Division 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 Division 6.2 - Infectious substances
2.6.3.1 Definitions
For the purposes of these Regulations:
26.3.1.1 Infectious substances are substances which are known or are reasonably expected to contain

pathogens. Pathogens are defined as microorganisms (including bacteria, viruses, rickettsiae, parasites,
fungi) and other agents such as prions, which can cause disease in humans or animals.
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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 investigational 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.

26314 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 Deleted.

2.6.3.1.6 Medical or clinical wastes are wastes derived from the medical treatment of animals or
humans or from bio-research.

2.6.3.2 Classification of infectious substances

2.6.3.2.1 Infectious substances shall be classified in Division 6.2 and assigned to UN 2814, UN 2900,
UN 3291 or UN 3373, 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 of the protective
packaging, resulting in physical contact with humans or animals.

(@) Infectious substances meeting these criteria which cause disease in humans or both in
humans and animals shall be assigned to UN 2814. Infectious substances which cause
disease only in animals shall be assigned to UN 2900.

(b)  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 source human or animal.

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.

NOTE 3: In the following table, the microorganisms written in italics are bacteria,
mycoplasmas, rickettsia or fungi.
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INDICATIVE EXAMPLES OF INFECTIOUS SUBSTANCES INCLUDED IN CATEGORY A
IN ANY FORM UNLESS OTHERWISE INDICATED (2.6.3.2.2.1 (a))

UN Number and

Proper Shipping Name Microorganism

UN 2814 Bacillus anthracis (cultures only)
Infectious substances | Brucella abortus (cultures only)
affecting humans Brucella melitensis (cultures only)

Brucella suis (cultures only)

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 haemorrhagic 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

Hantaviruses causing haemorrhagic fever with renal syndrome
Hendra virus

Hepatitis B virus (cultures only)

Herpes B virus (cultures only)

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 haemorrhagic fever virus

Poliovirus (cultures only)

Rabies virus (cultures only)

Rickettsia prowazekii (cultures only)

Rickettsia rickettsii (cultures only)

Rift VValley 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)
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INDICATIVE EXAMPLES OF INFECTIOUS SUBSTANCES INCLUDED IN CATEGORY A
IN ANY FORM UNLESS OTHERWISE INDICATED (2.6.3.2.2.1 (a))
UN Number and
Proper Shipping Name
UN 2900 African swine fever virus (cultures only)
Infectious substances | Avian paramyxovirus Type 1 - Velogenic Newcastle disease virus (cultures
affecting animals only | only)
Classical swine fever virus (cultures only)
Foot and mouth disease virus (cultures 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)

Microorganism

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 of 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 these Regulations 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 these Regulations 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 these Regulations unless they meet the criteria for
inclusion in another class.

NOTE: Medical equipment which has been drained of free liquid is deemed to meet the requirements
of this paragraph and is not subject to these Regulations.

2.6.3.2.34 Environmental samples (including food and water samples) which are not considered to pose
a significant risk of infection are not subject to these Regulations unless they meet the criteria for inclusion
in another class.

2.6.3.2.35 Dried blood spots, collected by applying a drop of blood onto absorbent material, are not
subject to these Regulations.

2.6.3.2.3.6 Faecal occult blood screening samples are not subject to these Regulations.

2.6.3.2.3.7 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 these Regulations.

2.6.3.2.3.8 Human or animal specimens for which there is minimal likelihood that pathogens are present
are not subject to these Regulations if the specimen is transported in a packaging which will prevent any
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leakage and which is marked with the words “Exempt human specimen” or “Exempt animal specimen”, as
appropriate. The packaging should meet the following conditions:

(@) The packaging should consist of three components:

(i)  aleak-proof primary receptacle(s);
(i)  aleak-proof secondary packaging; and

(iii) 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;

(b) 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,

(c)  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 1: An element of professional judgment is required to determine if a substance is exempt under
this paragraph. That judgment 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 for
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.).

NOTE 2: For air transport, packagings for specimens exempted under this paragraph shall meet the
conditions in (a) to (c).

2.6.3.2.3.9 Except for:
(@) Medical waste (UN 3291);

(b)  Medical devices or equipment contaminated with or containing infectious substances
in Category A (UN 2814 or UN 2900); and

() 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 these Regulations 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 6.6.5.

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. For air
transport, additional requirements may apply.

The packagings shall be marked “USED MEDICAL DEVICE” or “USED MEDICAL
EQUIPMENT”. When using overpacks, these shall be marked in the same way, except when the inscription
remains visible.
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2.6.3.3 Biological products
2.6.33.1 For the purposes of these Regulations, biological products are divided into the following
groups:

(@) 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 these Regulations;

(b)  those which do not fall under paragraph (a) 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. In that case, competent authorities may require these biological products to be in compliance with
local requirements for infectious substances or may impose other restrictions.

2.6.3.4 Genetically modified microorganisms and organisms

2.6.34.1 Genetically modified microorganisms not meeting the definition of infectious substance shall
be classified according to Chapter 2.9.

2.6.35 Medical or clinical wastes
2.6.35.1 Medical or clinical wastes containing Category A infectious substances shall be assigned to
UN 2814 or UN 2900 as appropriate. Medical or clinical wastes containing infectious substances in

Category B 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 these Regulations 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.

2.6.3.6.2 Deleted.
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CHAPTER 2.7

CLASS 7 - RADIOACTIVE MATERIAL

NOTE: For Class 7, the type of packaging may have a decisive effect on classification.
2.7.1 Definitions
2.7.11 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.
2.7.1.2 Contamination

Contamination means the presence of a radioactive substance on a surface in quantities in
excess of 0.4 Bg/cm? 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.
2.7.1.3 Definitions of specific terms
Arand 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 requirements of these
Regulations.

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 requirements of these Regulations.

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:

(@)  Natural uranium or depleted uranium which is unirradiated,;

(b)  Natural uranium or depleted uranium which has been irradiated in thermal reactors
only;

(c)  material with fissile nuclides less than a total of 0.25 g;
(d) any combination of (a), (b) and/or (c).

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.

- 133 -



Copyright © United Nations, 2017. All rights reserved

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.
Special form radioactive material means either:

(@  Anindispersible solid radioactive material; or

(b) A sealed capsule containing radioactive material.
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.

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 107 g of uranium-233 per gram of thorium-
232.

Unirradiated uranium means uranium containing not more than 2 x 10° Bq of plutonium per gram of
uranium-235, not more than 9 x 10° Bq of fission products per gram of uranium-235 and not more
than 5 x 10 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
2.7.2.1 General provisions
2.7.2.1.1 Radioactive material shall be assigned to one of the UN numbers specified in Table

2.7.2.1.1, in accordance with 2.7.2.4.2 to 2.7.2.5, taking into account the material characteristics determined
in2.7.2.3.
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Table 2.7.2.1.1: Assignment of UN numbers
UN Nos. Proper shipping name and description®
Excepted packages
(1.5.1.5)

UN 2908 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - EMPTY PACKAGING

UN 2909 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - ARTICLES MANUFACTURED
FROM NATURAL URANIUM or DEPLETED URANIUM or NATURAL THORIUM

UN 2910 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - LIMITED QUANTITY OF
MATERIAL

UN 2911 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - INSTRUMENTS or ARTICLES

UN 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)

UN 2912 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-I),
non-fissile or fissile-excepted”

UN 3321 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-II),
non fissile or fissile-excepted”

UN 3322 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-III),
non fissile or fissile-excepted”

UN 3324 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY (LSA-II), FISSILE
UN 3325 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY, (LSA-III), FISSILE

Surface contaminated objects
(2.7.2.3.2)
UN 2913 RADIOACTIVE MATERIAL, SURFACE CONTAMINATED OBJECTS (SCO-I or SCO-II),
non-fissile or fissile-excepted”

UN 3326 RADIOACTIVE MATERIAL, SURFACE CONTAMINATED OBJECTS (SCO-I or SCO-II),

FISSILE
Type A packages
(2.7.2.4.4)
UN 2915 RADIO,%CTIVE MATERIAL, TYPE A PACKAGE, non-special form, non-fissile or fissile-
excepted

UN 3327 RADIOACTIVE MATERIAL, TYPE A PACKAGE, FISSILE, non-special form

UN 3332 RADIOAGCTIVE MATERIAL, TYPE A PACKAGE, SPECIAL FORM, non fissile or fissile-
excepted

UN 3333 RADIOACTIVE MATERIAL, TYPE A PACKAGE, SPECIAL FORM, FISSILE

Type B(U) packages
(2.7.2.4.6)
UN 2916  RADIOACTIVE MATERIAL, TYPE B(U) PACKAGE, non-fissile or fissile-excepted”

UN 3328 RADIOACTIVE MATERIAL, TYPE B(U) PACKAGE, FISSILE

Type B(M) packages
(2.7.2.4.6)
UN 2917 RADIOACTIVE MATERIAL, TYPE B(M) PACKAGE, non-fissile or fissile-excepted®

UN 3329 RADIOACTIVE MATERIAL, TYPE B(M) PACKAGE, FISSILE

Type C packages
(2.7.2.4.6)
UN 3323  RADIOACTIVE MATERIAL, TYPE C PACKAGE, non fissile or fissile-excepted®

UN 3330 RADIOACTIVE MATERIAL, TYPE C PACKAGE, FISSILE

Special arrangement
(2.7.2.5)
UN 2919 RADIOACTIVE MATERIAL, TRANSPORTED UNDER SPECIAL ARRANGEMENT,
non-fissile or fissile-excepted”

UN 3331 RADIOACTIVE MATERIAL, TRANSPORTED UNDER SPECIAL ARRANGEMENT, FISSILE
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UN Nos. Proper shipping name and description®

Uranium hexafluoride
(2.7.2.4.5)

UN 2977 RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, FISSILE
UN 2978 RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, non-fissile or fissile-excepted”

UN 3507 URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE less than
0.1 kg per package, non-fissile or fissile-excepted™®

@ 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-excepted” refers only to material excepted under 2.7.2.3.5.

C

For UN No. 3507, see also special provision 369 in Chapter 3.3.

2.7.2.2 Determination of basic radionuclide values

2.7.2.2.1 The following basic values for individual radionuclides are given in Table 2.7.2.2.1:
(@& Agand A;inTBq;

(b)  Activity concentration limits for exempt material in Bg/g; and

(c)  Activity limits for exempt consignments in Bq.

Table 2.7.2.2.1: Basic radionuclides values for individual radionuclides
Radionuclide A A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBa) (TBa) (Ba/g) (Ba)

Actinium (89)
Ac-225 (a) 8 x 10 6x10° 1 x 10 1 x 10*
Ac-227 (a) 9x10* 9x10° 1x10? 1x10°
Ac-228 6 x 10 5x 10™ 1 x 10 1x10°
Silver (47)
Ag-105 2 x 10° 2 x 10° 1x 10 1x10°
Ag-108m (a) 7 x 10™ 7% 10* 1 x 10" (b) 1 x 10° (b)
Ag-110m (a) 4x 10" 4x10* 1x 10" 1x10°
Ag-111 2x 10° 6 x 10 1x10° 1x10°
Aluminium (13)
Al-26 1x10* 1x10* 1x 10" 1x10°
Americium (95)
Am-241 1x 10" 1x 103 1 x 10° 1 x 10*
Am-242m (a) 1 x 10* 1x10° 1 x 10° (b) 1 x 10* (b)
Am-243 (a) 5 x 10° 1x 103 1 x 10° (b) 1 x 10° (b)
Argon (18)
Ar-37 4 x 10 4 x 10* 1 x 10° 1x10°
Ar-39 4 x 10 2 x 10" 1x 10’ 1 x 10*
Ar-41 3x10™ 3x10t 1 x 10? 1 x 10°
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Ba/g) (Ba)

Arsenic (33)
As-72 3x10* 3x10* 1 x 10" 1x10°
As-73 4 x 10" 4 x 10" 1x10° 1x 10’
As-74 1 x 10° 9x10* 1x 10" 1 x 10°
As-76 3x10* 3x10* 1 x 10? 1x10°
As-77 2 x 10 7x10" 1x10° 1 x 10°
Astatine (85)
At-211 (a) 2 x 10 5x 10" 1x10° 1x 10’
Gold (79)
Au-193 7 x 10° 2 x 10° 1 x 10? 1% 107
Au-194 1 x 10° 1x10° 1 x 10" 1 x 10°
Au-195 1x 10 6 x 10° 1 x 10? 1x 10’
Au-198 1 x 10° 6 x10* 1 x 10° 1x10°
Au-199 1% 10 6 x 10* 1 x 10? 1x10°
Barium (56)
Ba-131 (a) 2 x10° 2x10° 1x10° 1x10°
Ba-133 3x10° 3x10° 1 x 10° 1 x 10°
Ba-133m 2 x 10 6 x 10* 1 x 10? 1x10°
Ba-140 (a) 5x 10" 3x10*t 1 x 10 (b) 1 x 10° (b)
Beryllium (4)
Be-7 2 x 10 2 x 10t 1x10° 1x 107
Be-10 4 x 10 6 x 10" 1 x 10* 1 x 10°
Bismuth (83)
Bi-205 7 x101 7x10" 1x 10 1 x 10°
Bi-206 3x10* 3x10* 1x 10 1x10°
Bi-207 7x10* 7x10" 1x 10 1 x 10°
Bi-210 1x10° 6 x 10* 1x 10° 1x10°
Bi-210m (a) 6x 10" 2 x 107 1x 10 1x10°
Bi-212 (a) 7% 10* 6 x 10™ 1 x 10*(b) 1 x 10° (b)
Berkelium (97)
Bk-247 8 x 10° 8 x 10" 1 x 10° 1 x 10*
Bk-249 (a) 4 x 10 3x 10t 1x10° 1x10°
Bromine (35)
Br-76 4x10? 4x10* 1x 10" 1x10°
Br-77 3x10° 3x10° 1 x 10° 1 x 10°
Br-82 4 x10* 4 x 10" 1x 10 1x10°
Carbon (6)
c-11 1 x 10° 6x 10" 1x 10" 1 x 10°
C-14 4 x 10 3 x10° 1 x 10 1x 107
Calcium (20)
Ca-41 Unlimited Unlimited 1x10° 1x 10’
Ca-45 4 x 10 1x10° 1 x 10* 1 x 10’
Ca-47 (a) 3x10° 3x10* 1% 10 1 x10°
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Ba/g) (Ba)

Cadmium (48)
Cd-109 3 x10* 2 x10° 1 x 10* 1 x 108
Cd-113m 4 x 10" 5x 10" 1x10° 1 x 10°
Cd-115 (a) 3x10° 4x10" 1 x 10? 1 x 10°
Cd-115m 5x 10* 5x 10" 1x10° 1 x 10°
Cerium (58)
Ce-139 7 x 10° 2 x 10° 1 x 102 1 x 10°
Ce-141 2 x 10! 6 x 10! 1 x 10? 1 x 10’
Ce-143 9x10* 6 x 10 1 x 102 1 x 10°
Ce-144 (a) 2x10* 2x10" 1 x 107 (b) 1 x 10° (b)
Californium (98)
Cf-248 4 x 10" 6 x 107 1 x 10* 1 x 10*
Cf-249 3x10° 8 x10* 1 x10° 1x10°
Cf-250 2 x 10* 2 x10° 1 x 10" 1 x 10*
Cf-251 7 x 10° 7 x 10 1 x 10° 1x10°
Cf-252 1x10? 3x10° 1 x 10 1 x 10*
Cf-253 (a) 4 x 10 4 x10% 1 x 10° 1x10°
Cf-254 1x10° 1x10° 1 x 10° 1% 10°
Chlorine (17)
Cl-36 1 x 10* 6 x 10" 1 x10* 1x10°
Cl-38 2 x10* 2 x10* 1 x 10! 1x10°
Curium (96)
Cm-240 4x 10! 2 x 10 1 x 10? 1x10°
Cm-241 2 x 10° 1x10° 1 x 102 1 x 108
Cm-242 4 x 10* 1x102 1 x 10? 1x10°
Cm-243 9 x 10° 1x10° 1 x10° 1x10*
Cm-244 2 x 10* 2 x10° 1x 10" 1 x 10*
Cm-245 9 x 10° 9 x 10™ 1 x 10° 1% 10°
Cm-246 9 x 10° 9x10* 1 x10° 1x10°
Cm-247 (a) 3 x10° 1x10° 1x10° 1% 10*
Cm-248 2 x 10 3x10* 1 x10° 1x10°
Cobalt (27)
Co-55 5x 10 5x 10 1 x 10! 1 x 10°
Co-56 3x 10" 3x 10" 1x 10! 1x10°
Co-57 1x 10t 1x10* 1 x 102 1x10°
Co-58 1 x10° 1x10° 1x 10! 1 x 108
Co-58m 4 x 10" 4 x 10* 1 x 10* 1x 107
Co-60 4x10* 4 %10 1x 10! 1x10°
Chromium (24)
Cr-51 3 x 10 3x 10! 1x10° 1x 107
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Balg) (Ba)

Caesium (55)
Cs-129 4% 10° 4 % 10° 1 x 107 1x10°
Cs-131 3x 10 3 x 10" 1x10° 1% 10°
Cs-132 1x 10° 1x10° 1x 10" 1x10°
Cs-134 7 x 107 7x10" 1 x 10" 1 x 10*
Cs-134m 4 x 10* 6 x 10 1x10° 1x10°
Cs-135 4 x 10 1x10° 1 x 10 1 x 107
Cs-136 5x 10* 5x 10 1 x 10 1x10°
Cs-137 (a) 2 x 10° 6x 10" 1 x 10" (b) 1 x 10* (b)
Copper (29)
Cu-64 6 x 10° 1x10° 1 x 10? 1 x 10°
Cu-67 1x 10* 7 x 10 1% 10° 1x10°
Dysprosium (66)
Dy-159 2 x 10* 2 x 10" 1x10° 1x 10’
Dy-165 9x 10* 6 x10* 1x10° 1x10°
Dy-166 (a) 9x 10% 3x 10* 1% 10° 1 x 10°
Erbium (68)
Er-169 4 x 10 1x10° 1 x 10* 1 x 10’
Er-171 8x 107 5x 10 1 x 10? 1 x 10°
Europium (63)
Eu-147 2 x 10° 2 x 10° 1 x 107 1x10°
Eu-148 5x 10* 5x 10" 1x 10" 1x10°
Eu-149 2 x 10* 2 x 10t 1 x 107 1x 107
Eu-150(short lived) 2 x 10° 7 x 10 1x10° 1 x 10°
Eu-150(long lived) 7 x 107 7 x 10 1% 10 1x10°
Eu-152 1x10° 1x10° 1x 10" 1x10°
Eu-152m 8 x 10* 8 x 10* 1 x 102 1 x 10°
Eu-154 9x 10" 6 x 10" 1x 10" 1x10°
Eu-155 2 x 10 3x10° 1 x 10° 1x 10’
Eu-156 7 x 107 7 x 10" 1% 10 1x10°
Fluorine (9)
F-18 1x10° 6 x 10™ 1x 10* 1x10°
Iron (26)
Fe-52 (a) 3x 10* 3x10*t 1x 10" 1 x 10°
Fe-55 4x 10t 4 x 10* 1 x 10* 1x10°
Fe-59 9x 10* 9x10" 1x 10" 1 x 10°
Fe-60 (a) 4x 10 2x10* 1% 10° 1x10°
Gallium (31)
Ga-67 7 x 10° 3x10° 1 x 10? 1 x 10°
Ga-68 5x 10* 5x 10" 1x 10" 1x10°
Ga-72 4x 10" 4x 10" 1x 10* 1x10°
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Balg) (Ba)

Gadolinium (64)
Gd-146 (a) 5x 10* 5x 10" 1 x 10" 1 x 10°
Gd-148 2 x 10 2 x10° 1 x 10 1% 10*
Gd-153 1 x 10 9 x 10° 1 x 107 1 x 10’
Gd-159 3 x 10° 6 x 10 1x10° 1% 10°
Germanium (32)
Ge-68 (a) 5x 10 5x 10 1x 10 1x10°
Ge-71 4 x 10 4 x 10* 1 x 10* 1 x 108
Ge-77 3x10* 3x10* 1x 10" 1x 10°
Hafnium (72)
Hf-172 (a) 6x 10" 6 x 10" 1x 10 1 x 10°
Hf-175 3 x 10° 3 x10° 1 x 10? 1x10°
Hf-181 2 x10° 5 x10" 1x 10 1x10°
Hf-182 Unlimited Unlimited 1 x 107 1 x 10°
Mercury (80)
Hg-194 (a) 1 x 10° 1% 10° 1x 10 1 x 10°
Hg-195m (a) 3x10° 7x10? 1 x 10° 1x10°
Hg-197 2 x 10* 1 x 10* 1 x 102 1 x 10’
Hg-197m 1 x 10 4% 10" 1 x 10? 1 x 10°
Hg-203 5 x 10° 1 x10° 1 x 107 1x10°
Holmium (67)
Ho-166 4x10? 4x10* 1x10° 1x10°
Ho-166m 6 x 10" 5x 10" 1x 10" 1x10°
lodine (53)
1-123 6 x 10° 3x10° 1x10° 1 x 10’
1-124 1 x 10° 1x10° 1x 10" 1x10°
1-125 2 x 10 3 x 10° 1x10° 1x10°
1-126 2 x10° 1x10° 1 x 10° 1 x 10°
1-129 Unlimited Unlimited 1 x10? 1 x 10°
I-131 3x10° 7x10" 1 x 10° 1 x 10°
1-132 4x10? 4x10* 1 x 10 1x10°
1-133 7x10* 6x 10" 1x 10" 1x10°
1-134 3x10* 3x10" 1 x 10* 1 x 10°
1-135 (a) 6x 10" 6 x 10* 1x 10" 1 x 10°
Indium (49)
In-111 3x10° 3x10° 1 x 10° 1x10°
In-113m 4 x 10° 2 x 10° 1 x 107 1x10°
In-114m (a) 1x 10" 5x 10" 1 x 10° 1x10°
In-115m 7 x 10° 1x10° 1 x 102 1 x 10°
Iridium (77)
Ir-189 (a) 1x 10" 1x10* 1 x 10° 1x 10’
Ir-190 7x10? 7 x 10 1x 10" 1% 10°
Ir-192 1 x 10%c) 6 x 10" 1x 10 1 x 10°*
Ir-194 3x10* 3x 10" 1 x 102 1 x 10°

- 140 -




Copyright © United Nations, 2017. All rights reserved

Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Balg) (Ba)

Potassium (19)
K-40 9x10* 9x10* 1 x 10? 1 x 10°
K-42 2x10* 2x10" 1 x 10° 1x10°
K-43 7 x10* 6x 10" 1x 10" 1 x 10°
Krypton (36)
Kr-79 4 x 10° 2 x 10° 1x10° 1x10°
Kr-81 4 x 10" 4 x 10" 1 x 10* 1% 107
Kr-85 1x 10" 1 x 10 1x10° 1 x 10*
Kr-85m 8 x 10° 3 x 10° 1x10° 1 x 10%
Kr-87 2x 10" 2x10" 1 x 10° 1% 10°
Lanthanum (57)
La-137 3x 10 6 x 10° 1x10° 1x 10’
La-140 4x10" 4x10* 1x 10! 1x10°
Lutetium (71)
Lu-172 6 x 10" 6x 10" 1x 10 1x10°
Lu-173 8 x 10° 8 x 10° 1 x 10° 1x 10’
Lu-174 9 x 10° 9 x 10° 1 x 102 1 x 10’
Lu-174m 2 x 10 1x 10! 1 x 10° 1x 10’
Lu-177 3 x 10 7 x 10% 1 x10° 1 x 10’
Magnesium (12)
Mg-28 (a) 3x10* 3x10*t 1 x 10" 1x10°
Manganese (25)
Mn-52 3x 10" 3x 10" 1x 10 1x10°
Mn-53 Unlimited Unlimited 1x 10* 1x10°
Mn-54 1 x 10° 1x10° 1x 10" 1 x 10°
Mn-56 3x10* 3x10* 1 x 10* 1x10°
Molybdenum (42)
Mo-93 4 x 10 2 x 10" 1x10° 1 x 108
Mo-99 (a) 1x10° 6 x 10™ 1 x 10? 1x10°
Nitrogen (7)
N-13 9x 10" 6 x 10" 1% 10° 1x10°
Sodium (11)
Na-22 5x 10" 5x 10" 1x 10" 1 x 10°
Na-24 2x 107 2 x 107 1 x 10* 1x10°
Niobium (41)
Nb-93m 4 x 10 3x10* 1 x 10* 1 x 10’
Nb-94 7% 10" 7 x 10 1x 10 1x10°
Nb-95 1x10° 1% 10° 1x 10 1x10°
Nb-97 9x10* 6x 10" 1x 10" 1 x 10°
Neodymium (60)
Nd-147 6 x 10° 6 x 10" 1 x 102 1 x 10°
Nd-149 6x 10" 5x 10" 1 x 10° 1x10°
Nickel (28)
Ni-59 Unlimited Unlimited 1 x 10* 1x10°
Ni-63 4 x 10 3x10* 1x10° 1 x 108
Ni-65 4x 10" 4x10* 1x 10" 1 x 10°
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration Iimit exempt
for exempt material consignment
(TBq) (TBq) (Balg) (Ba)

Neptunium (93)
Np-235 4 x 10 4 x 10* 1x10° 1x 10
Np-236(short-lived) 2 x 10 2 x 10° 1x10° 1x 107
Np-236(long-lived) 9 x 10° 2 x 107 1 x 10 1x 10°
Np-237 2 x 10 2x10° 1 x 10° (b) 1x 10° (b)
Np-239 7 % 10° 4x10* 1 x 10? 1x 10
Osmium (76)
0s-185 1 x 10° 1x10° 1x 10! 1x 10°
0s-191 1x 10 2 x 10° 1 x 10? 1x 10’
Os-191m 4 % 10! 3 x 10t 1x10° 1x 10’
0s-193 2 x 10° 6 x 10* 1 x 10? 1x 10°
0s-194 (a) 3x10? 3x10*t 1 x 10? 1x 10°
Phosphorus (15)
P-32 5x 10" 5x 10" 1x10° 1x 10°
P-33 4 x 10 1x10° 1x10° 1x 108
Protactinium (91)
Pa-230 (a) 2 x10° 7 %107 1x 10" 1x 10°
Pa-231 4 x 10° 4x10™ 1x10° 1x 10°
Pa-233 5 x 10° 7x10" 1 x 10° 1x 10
Lead (82)
Pb-201 1x10° 1x10° 1x 10 1x 10°
Pb-202 4 x 10 2 x 10! 1x10° 1x 10°
Pb-203 4 x 10° 3 x 10° 1 x 10? 1x 10°
Pb-205 Unlimited Unlimited 1 x 10* 1x 107
Pb-210 (a) 1% 10° 5 x 1072 1 x 10" (b) 1x 10" (b)
Pb-212 (a) 7% 10" 2x 107 1 x 10* (b) 1x 10° (b)
Palladium (46)
Pd-103 (a) 4 x 10 4 x 10* 1x 10° 1x 108
Pd-107 Unlimited Unlimited 1x10° 1x 108
Pd-109 2 x10° 5x 10 1x10° 1x 10°
Promethium (61)
Pm-143 3 x 10° 3 x 10° 1 x 107 1x 10°
Pm-144 7x10* 7x10" 1x 10" 1x 10°
Pm-145 3 x 10! 1 x 10* 1x10° 1x 107
Pm-147 4 x 10 2 % 10° 1 x 10* 1x 107
Pm-148m (a) 8 x 10" 7x10" 1x 10" 1x10°
Pm-149 2 x 10° 6 x 10" 1x10° 1x10°
Pm-151 2 % 10° 6x 10" 1 x 10° 1x10°
Polonium (84)
Po-210 4 x 10 2 x 107 1 x 10" 1 x 10*
Praseodymium (59)
Pr-142 4x10? 4x10* 1% 10° 1x10°
Pr-143 3x10° 6x 10" 1 x 10* 1x10°
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration Iimit exempt
for exempt material consignment
(TBa) (TBa) (Ba/g) (Bag)

Platinum (78)
Pt-188 (a) 1 x 10° 8 x 10" 1 x 10" 1 x 10°
Pt-191 4 x 10° 3 x 10° 1 x 107 1% 10°
Pt-193 4 % 10! 4 x 10* 1 x 10* 1 x 10’
Pt-193m 4 % 10" 5x 10" 1x10° 1x 10’
Pt-195m 1x 10" 5x 10" 1 x 10? 1 x 10°
Pt-197 2 x 10* 6 x 10 1x10° 1% 10°
Pt-197m 1x 10" 6 x 10" 1 x 10? 1 x 10°
Plutonium (94)
Pu-236 3x 10 3x10° 1x 10" 1 x 10*
Pu-237 2 x 10 2 x 10" 1x10° 1% 107
Pu-238 1 x 10" 1x 103 1 x 10° 1 x 10*
Pu-239 1 x 10! 1x10° 1 x 10° 1 x 10*
Pu-240 1x 10" 1x 103 1 x 10° 1x10°
Pu-241 (a) 4 x 10 6 x 107 1 x 107 1x10°
Pu-242 1 x 10" 1x 103 1 x 10° 1 x 10*
Pu-244 (a) 4% 10" 1x10° 1 x 10° 1 x 10*
Radium (88)
Ra-223 (a) 4 x10™ 7x10° 1 x 10% (b) 1 x 10° (b)
Ra-224 (a) 4 x10™ 2 x 107 1 x 10*(b) 1 x 10° (b)
Ra-225 (a) 2 x10* 4x 10° 1x 10 1x10°
Ra-226 (a) 2 x 10" 3x 10° 1 x 10* (b) 1 x 10* (b)
Ra-228 (a) 6 x 10" 2x 107 1 x 10" (b) 1 x 10° (b)
Rubidium (37)
Rb-81 2 x10° 8 x 10 1x 10" 1 x 10°
Rb-83 (a) 2 x10° 2 x10° 1% 10° 1x10°
Rb-84 1 x 10° 1x10° 1x 10" 1x10°
Rb-86 5x 10" 5x 10" 1 x 10? 1x10°
Rb-87 Unlimited Unlimited 1 x 10* 1x 107
Rb(nat) Unlimited Unlimited 1 x 10* 1 x 107
Rhenium (75)
Re-184 1x10° 1% 10° 1x 10" 1x10°
Re-184m 3x10° 1x10° 1 x 10° 1x10°
Re-186 2 x 10° 6 x 10* 1x10° 1x10°
Re-187 Unlimited Unlimited 1 x 10° 1x10°
Re-188 4x10" 4x 10" 1 x 107 1x10°
Re-189 (a) 3x10° 6 x 10* 1 x 10° 1x10°
Re(nat) Unlimited Unlimited 1x10° 1x10°
Rhodium (45)
Rh-99 2 % 10° 2 x10° 1x 10" 1 x 10°
Rh-101 4 % 10° 3x10° 1 x 102 1 x 10’
Rh-102 5x 10! 5x 10 1x 10* 1% 10°
Rh-102m 2 x 10° 2 x 10° 1 x 102 1 x 10°
Rh-103m 4% 10" 4 x 10 1 x 10* 1 x 108
Rh-105 1x 10" 8 x 10* 1x10° 1x 10’
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Ba/g) (Ba)

Radon (86)
Rn-222 (a) 3x 10" 4x10° 1 x 10" (b) 1 x 10° (b)
Ruthenium (44)
Ru-97 5 x 10° 5 x 10° 1 x 10? 1x 10’
Ru-103 (a) 2 x 10° 2 x 10° 1 x 10 1 x 10°
Ru-105 1 x10° 6 x 10 1x 10* 1% 10°
Ru-106 (a) 2x10? 2% 10" 1 x 10° (b) 1 x 10° (b)
Sulphur (16)
S-35 4 x 10 3x10° 1x10° 1 x 108
Antimony (51)
Sb-122 4 x 10" 4x10* 1 x 107 1% 10*
Sb-124 6 x 10* 6x 10" 1 x 10" 1 x 10°
Sb-125 2 x 10° 1x10° 1 x 10? 1x10°
Sb-126 4x10" 4x10* 1x 10! 1x10°
Scandium (21)
Sc-44 5x 10" 5x 10" 1 x 10" 1x10°
Sc-46 5x 10" 5x10* 1x 10 1x 10°
Sc-47 1 x 10" 7x10" 1 x 10° 1x10°
Sc-48 3x10? 3x10"! 1x 10" 1x10°
Selenium (34)
Se-75 3x10° 3x10° 1 x 10° 1x10°
Se-79 4 x 10 2 x10° 1 x 10* 1x 10’
Silicon (14)
Si-31 6 x 10" 6 x 10 1x10° 1x10°
Si-32 4 x 10 5x 10" 1x10° 1 x 10°
Samarium (62)
Sm-145 1 x 10* 1 x 10* 1 x 107 1x 107
Sm-147 Unlimited Unlimited 1 x 10 1 x 10*
Sm-151 4 % 10! 1x 10! 1 x 10* 1 x 108
Sm-153 9 x 10° 6 x 10" 1 x 10? 1x10°
Tin (50)
Sn-113 (a) 4 x 10° 2 x 10° 1x10° 1 x 10’
Sn-117m 7 x 10° 4x10" 1 x 107 1x10°
Sn-119m 4 x 10" 3 x 10 1x10° 1 x 10’
Sn-121m (a) 4 x 10" 9x 10" 1x10° 1 x 107
Sn-123 8 x 10 6x 10" 1x10° 1x10°
Sn-125 4x 107 4x 10" 1% 10° 1x10°
Sn-126 (a) 6 x 10™ 4x 10" 1 x 10 1x10°
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Balg) (Ba)

Strontium (38)
Sr-82 (a) 2x10* 2x10? 1 x 10 1x10°
Sr-85 2 x10° 2 x10° 1 x 10° 1x10°
Sr-85m 5 x 10° 5 x 10° 1 x 107 1 x 10’
Sr-87m 3 x 10° 3 x10° 1 x 107 1% 10°
Sr-89 6x 10" 6 x 10" 1x10° 1 x 10°
Sr-90 (a) 3 x 10T 3x10? 1 x 10° (b) 1 x 10* (b)
Sr-91 (a) 3x10* 3x10* 1x 10! 1x10°
Sr-92 (a) 1x10° 3x 10" 1x 10" 1% 10°
Tritium (1)
T(H-3) 4 % 10! 4 x 10* 1% 10° 1x10°
Tantalum (73)
Ta-178(long-lived) 1 x10° 8 x 10" 1 x 10! 1 x 10°
Ta-179 3 x 10¢ 3 x 10t 1x10° 1x 107
Ta-182 9x10? 5x 10" 1 x 10" 1 x 10*
Terbium (65)
Th-157 4 % 10! 4 % 10 1 x 10* 1 x 10’
Tb-158 1 x10° 1% 10° 1x 10 1x10°
Tb-160 1 x 10° 6 x 10" 1x 10" 1x10°
Technetium (43)
Tc-95m (a) 2 x 10° 2 x 10° 1x 10" 1 x 10°
Tc-96 4 x 107 4x10" 1x 10" 1 x 10°
Tc-96m (a) 4x10? 4x 10" 1x10° 1x 107
Tc-97 Unlimited Unlimited 1% 10° 1x 108
Tc-97m 4 x 10 1x10° 1x10° 1x 107
Tc-98 8 x 10 7x10" 1x 10" 1 x 10°
Tc-99 4 x 10" 9x 10" 1 x 10* 1 x 10’
Tc-99m 1 x 10! 4 % 10° 1 x 10? 1x 107
Tellurium (52)
Te-121 2 x10° 2 x10° 1x 10" 1x10°
Te-121m 5 x 10° 3 x 10° 1 x 10? 1 x 10°
Te-123m 8 x 10° 1x10° 1 x 10° 1x 10’
Te-125m 2 x 10* 9x10* 1 x10° 1 x 107
Te-127 2 x 10 7x10" 1x10° 1x10°
Te-127m (a) 2 x 10* 5x 10" 1 x10° 1 x 107
Te-129 7x10* 6x 10" 1 x 10° 1x10°
Te-129m (a) 8 x 10 4% 10" 1x10° 1x10°
Te-131m (a) 7% 10 5x 10" 1% 10" 1x10°
Te-132 (a) 5x10* 4x 10" 1 x 102 1 x 107
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration Iimit exempt
for exempt material consignment
(TBq) (TBq) (Balg) (Ba)

Thorium (90)
Th-227 1x 10 5x 10 1x 10 1x 10
Th-228 (a) 5x 10" 1x10° 1 x 10° (b) 1 x 10* (b)
Th-229 5 x 10° 5x 10 1 x 10° (b) 1 x 10° (b)
Th-230 1x 10" 1x10° 1 x 10° 1x10*
Th-231 4 x 10" 2 x 107 1x10° 1x 10’
Th-232 Unlimited Unlimited 1x 10! 1 x10*
Th-234 (a) 3x10* 3x10* 1 x 10° (b) 1 x 10° (b)
Th(nat) Unlimited Unlimited 1 x 10° (b) 1 x 10° (b)
Titanium (22)
Ti-44 (a) 5x 107! 4x10% 1 x 10 1% 10°
Thallium (81)
TI-200 9x10™ 9x 10™ 1x 10 1x10°
TI-201 1x 10! 4% 10° 1x10° 1x10°
TI-202 2 x 10° 2 x 10° 1 x 10? 1x10°
TI-204 1% 10 7x 10" 1% 10* 1% 10*
Thulium (69)
Tm-167 7 x 10° 8x 10 1x10° 1% 10°
Tm-170 3 x 10° 6 x 10™ 1x10° 1x10°
Tm-171 4 x 10 4 x 10* 1x10* 1x10°
Uranium (92)
U-230 (fast lung 4 x 10! 1x10" 1 x 10* (b) 1 x 10° (b)
absorption)(a)(d)
U-230 (medium lung 4 x 10" 4x10° 1x 10" 1% 10*
absorption)(a)(e)
kj)%fB)O (slow lung absorption) 3 x 10! 3x10° 1 x 10* 1 x 10*
a
U-232 (fast lung absorption)(d) 4 % 10! 1x 107 1x 10°(b) 1x 10° (b)
U-232 (medium lung 4 % 10 7x10° 1x 10" 1x 10
absorption)(e)
U-232 (slow lung 1x 10" 1x10° 1x 10" 1x 10
absorption)(f)
U-233 (fast lung absorption)(d) 4% 10! 9x 102 1 x 10 1 x 10*
U-233 (medium lung 4 x 10" 2 x 102 1x10° 1x10°
absorption)(e)
U-233 (slow lung 4 x 10" 6 x 10° 1x 10! 1x10°
absorption)(f)
U-234 (fast lung absorption)(d) 4 x 10* 9 x 102 1x 10! 1 x 10*
U-234 (medium lung 4 x 10 2 x 107 1 x 10? 1x10°
absorption)(e)
U-234 (slow lung 4 x 10 6 x 10° 1 x 10! 1x10°
absorption)(f)
U-235 (all lung absorption Unlimited Unlimited 1 x 10* (b) 1 x 10* (b)
types)(a).(d).(e).(f)
U-236 (fast lung absorption)(d) Unlimited Unlimited 1x10* 1x10*
U-236 (medium lung 4 x 10" 2 x 107 1 x 10? 1x10°
absorption)(e)
U-236 (slow lung 4 x 10 6 x 107 1 x 10! 1 x 10*
absorption)(f)
U-238 (all lung absorption Unlimited Unlimited 1 x 10* (b) 1 x 10* (b)

types)(d),(e).(f)
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Radionuclide Ay A, Activity Activity limit for an
(atomic number) concentration limit exempt
for exempt material consignment
(TBq) (TBq) (Ba/g) (Ba)

U (nat) Unlimited Unlimited 1 x 10° (b) 1 x 10° (b)
U (enriched to 20% or less)(Q) Unlimited Unlimited 1x 10° 1x10°
U (dep) Unlimited Unlimited 1 x 10° 1x10°
Vanadium (23)
V-48 4 x 10" 4 x10* 1x 10" 1x10°
V-49 4 % 10! 4 x 10" 1 x 10* 1 x 10’
Tungsten (74)
W-178 (a) 9 x 10° 5 x 10° 1 x 10 1% 10°
W-181 3x 10" 3x 10" 1x10° 1x 10’
W-185 4 x 10 8 x 10" 1 x 10* 1 x 10’
W-187 2 x 10° 6 x 10™ 1 x 10? 1x10°
W-188 (a) 4 x 10" 3x10*t 1 x 10? 1x10°
Xenon (54)
Xe-122 (a) 4 x10™ 4 x10* 1x10° 1x10°
Xe-123 2 x10° 7x10" 1 x 10° 1 x 10°
Xe-127 4 x10° 2 x10° 1x10° 1x10°
Xe-131m 4 x 10 4 x 10* 1 x 10* 1 x 10*
Xe-133 2 x 10 1x 10! 1x10° 1 x 10*
Xe-135 3x10° 2 x10° 1x10° 1 x 10%
Yttrium (39)
Y-87 (a) 1 x 10° 1x10° 1 x 10" 1 x 10°
Y-88 4% 10" 4x10* 1 x 10* 1x10°
Y-90 3x10* 3x10*t 1x10° 1x10°
Y-91 6 x 10" 6x 10" 1x10° 1x10°
Y-91m 2 x10° 2 x10° 1 x 10° 1 x 10°
Y-92 2x10* 2 x 107 1% 10° 1x10°
Y-93 3x10* 3x10* 1 x 10? 1x10°
Ytterbium (70)
Yb-169 4 x10° 1x10° 1 x 10° 1 x 10’
Yb-175 3x 10 9x10" 1x10° 1x 10’
Zinc (30)
Zn-65 2 x10° 2 x10° 1x 10" 1 x 10°
Zn-69 3 x 10° 6 x 10" 1 x10* 1x10°
Zn-69m (a) 3x10° 6x 10" 1 x 10° 1 x 10°
Zirconium (40)
Zr-88 3x10° 3x10° 1 x 10° 1 x 10°
Zr-93 Unlimited Unlimited 1 x 10° (b) 1x 10 (b)
Zr-95 (a) 2 % 10° 8 x 10" 1x 10 1 x 10°
Zr-97 (a) 4% 10" 4 %10 1 x 10" (b) 1 x 10° (b)
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A; and/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 Sh-126m
Te-118 Sh-118

Te-127m Te-127
Te-129m Te-129
Te-131m Te-131

Te-132 1-132
1-135 Xe-135m
Xe-122 1-122
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
0Os-194 Ir-194
Ir-189 0s-189m
Pt-188 Ir-188
Hg-194 Au-194
Hg-195m Hg-195
Pb-210 Bi-210
Pb-212 Bi-212, TI-208, Po-212
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Bi-210m TI-206

Bi-212 TI-208, Po-212
At-211 Po-211
Rn-222 Po-218, Pb-214, At-218, Bi-214, Po-214
Ra-223 Rn-219, Po-215, Pb-211, Bi-211, Po-211, TI-207
Ra-224 Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212
Ra-225 Ac-225, Fr-221, At-217, Bi-213, TI-209, Po-213, Pb-209
Ra-226 Rn-222, Po-218, Pb-214, At-218, Bi-214, Po-214
Ra-228 Ac-228
Ac-225 Fr-221, At-217, Bi-213, TI-209, Po-213, Pb-209
Ac-227 Fr-223
Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212
Th-234 Pa-234m, Pa-234
Pa-230 Ac-226, Th-226, Fr-222, Ra-222, Rn-218, Po-214
U-230 Th-226, Ra-222, Rn-218, Po-214
U-235 Th-231
Pu-241 U-237
Pu-244 U-240, Np-240m
Am-242m Am-242, Np-238
Am-243 Np-239
Cm-247 Pu-243
Bk-249 Am-245
Cf-253 Cm-249;
(b)  Parent nuclides and their progeny included in secular equilibrium are listed in the
following:
Sr-90 Y-90
Zr-93 Nb-93m
Zr-97 Nb-97
Ru-106 Rh-106
Ag-108m Ag-108
Cs-137 Ba-137m
Ce-144 Pr-144
Ba-140 La-140
Bi-212 TI-208 (0.36), Po-212 (0.64)
Pb-210 Bi-210, Po-210
Pb-212 Bi-212, TI-208 (0.36), Po-212 (0.64)
Rn-222 P0-218, Pb-214, Bi-214, Po-214
Ra-223 Rn-219, Po-215, Pb-211, Bi-211, TI-207
Ra-224 Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64)
Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
Ra-228 Ac-228
Th-228 Ra-224, Rn-220, Po-216, Pb212, Bi-212, T1208 (0.36), Po-212 (0.64)
Th-229 Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209
Th-nat Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212,
TI-208 (0.36), Po-212 (0.64)
Th-234 Pa-234m
U-230 Th-226, Ra-222, Rn-218, Po-214
U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-
212 (0.64)
U-235 Th-231
U-238 Th-234, Pa-234m
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U-nat 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

Np-237 Pa-233

Am-242m Am-242

Am-243 Np-239;

The quantity may be determined from a measurement of the rate of decay or a
measurement of the radiation level at a prescribed distance from the source;

These values apply only to compounds of uranium that take the chemical form of UF,
UO,F, and UO,(NO3), in both normal and accident conditions of transport;

These values apply only to compounds of uranium that take the chemical form of UQ3,
UF,, UCI, and hexavalent compounds in both normal and accident conditions of
transport;

These values apply to all compounds of uranium other than those specified in (d) and
(e) above;

These values apply to unirradiated uranium only.

For individual radionuclides:

(@)

(b)

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 International Basic Safety Standards for Protection against lonizing Radiation
and for the Safety of Radiation Sources, Safety Series No.115, IAEA, Vienna (1996).
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,

In instruments 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 (c), 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 the International Basic Safety
Standards for Protection against lonizing Radiation and for the Safety of Radiation
Sources, Safety Series No.115, IAEA, Vienna (1996).
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Table 2.7.2.2.2: Basic radionuclide values for unknown radionuclides or mixtures
Activity
concentration Activity limit
Radioactive contents limit for exempt for exempt
A A, material consignments
— __ — (TBg) | (TBq) (Ba/g) (Ba)
nly beta or gamma emitting nuclides 1 4
are )k/nown to %e present ’ 0.1 0.02 1> 10 1> 10
Alpha emitting nuclides but no
neutron emitters are known to be 0.2 9x10° 1x10* 1x10°
present
Neutron emitting nuclides are known
to be present or no relevant data are 0.001 | 9x10° 1x 10" 1x10°
available
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
daughter 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 daughter nuclide has a half-life either longer than 10 days or greater than that of the
parent nuclide, the parent and such daughter 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:

1
@)
' X(i)

Xm*=

where,

f(i) is the fraction of activity or activity concentration of radionuclide i in the mixture;

X(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

Xm is the 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.

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 formulas 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.

27.2.2.6 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

272311 Reserved.
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2.7.2.3.1.2 LSA material shall be in one of three groups:
(@ LSA-I

(i)  uranium and thorium ores and concentrates of such ores, and other ores
containing naturally occurring radionuclides;

(i)  Natural uranium, depleted uranium, natural thorium or their compounds or
mixtures, that are unirradiated and in solid or liquid form;

(iii)  radioactive material for which the A, value is unlimited. Fissile material may be
included only if excepted under 2.7.2.3.5;

(iv) 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 to 2.7.2.2.6. Fissile material may be
included only if excepted under 2.7.2.3.5;

(b) LSA-II

(i)  water with tritium concentration up to 0.8 TBq/I;

(i)  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;

(c) LSA-III - Solids (e.g. consolidated wastes, activated materials), excluding powders,
that meet the requirements of 2.7.2.3.1.3, in which:

(i)  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);

(i)  the radioactive material is relatively insoluble, or it is intrinsically contained in
a relatively insoluble matrix, so that, even under loss of packaging, the loss of
radioactive material per package by leaching when placed in water for seven
days would not exceed 0.1 A,; and

(iii) the estimated average specific activity of the solid, excluding any shielding
material, does not exceed 2 x 10° A,/g.

2.7.2.3.1.3 LSA-III material shall be a solid of such a nature that if the entire contents of a package were
subjected to the test specified in 2.7.2.3.1.4 the activity in the water would not exceed 0.1 A,.

272314 LSA-I11 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 6-8 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.

2.7.2.3.15 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.
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2.7.2.3.2 Surface contaminated object (SCO)

SCO is classified in one of two groups:

(@)

(b)

SCO-I: A solid object on which:

(i)

(i)

(iii)

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 Bg/cm? for
beta and gamma emitters and low toxicity alpha emitters, or 0.4 Bg/cm? for all
other alpha emitters;

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* Bg/cm? for beta
and gamma emitters and low toxicity alpha emitters, or 4 x 10° Bg/cm? for all
other alpha emitters; and

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° Bg/cm?® for all other alpha emitters;

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 (a) above and on which:

(i)

(i)

(iif)

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;

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° Bg/cm? for
beta and gamma emitters and low toxicity alpha emitters, or 8 x 10* Bg/cm? for
all other alpha emitters; and

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* Bg/cm? for all other alpha emitters.

2.7.2.3.3 Special form radioactive material

2.7.2.3.3.1 Special form radioactive material shall have at least one dimension not less than 5 mm.
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. The design for special form radioactive material

requires unilateral approval.

2.7.2.33.2 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:

(@)

(b)

It would not break or shatter under the impact, percussion and bending tests

2.7.2.3.3.5(a), (b), (c) and 2.7.2.3.3.6 (a) as applicable;

It would not melt or disperse in the applicable heat test 2.7.2.3.3.5(d) or

2.7.2.3.3.6 (b) as applicable; and
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(c)  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 1SO 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.

272334 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.

2.7.2.3.35 The relevant test methods are:

(@) 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;

(b)  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 through 1 m. The lower
part of the bar shall be 25 mm in diameter with the edges rounded off to a radius of
(3.0 £ 0.3) mm. The lead, of hardness number 3.5 to 4.5 on the Vickers scale and not
more than 25 mm thick, shall cover an area greater than that covered by the specimen.
A fresh surface of lead shall be used for each impact. The bar shall strike the specimen
S0 as to cause maximum damage;

(c) Bending test: The test shall apply only to long, slender sources with both a minimum
length of 10 cm and a length to minimum width ratio of not less than 10. The
specimen shall be rigidly clamped in a horizontal position so that one half of its length
protrudes from the face of the clamp. The orientation of the specimen shall be such
that the specimen will suffer maximum damage when its free end is struck by the flat
face of a steel bar. The bar shall strike the specimen so as to cause an impact
equivalent to that resulting from a free vertical drop of 1.4 kg through 1 m. The lower
part of the bar shall be 25 mm in diameter with the edges rounded off to a radius of
(3.0£0.3) mm;

(d) Heat test: The specimen shall be heated in air to a temperature of 800 °C and held at
that temperature for a period of 10 minutes and shall then be allowed to cool.

2.7.2.3.3.6 Specimens that comprise or simulate radioactive material enclosed in a sealed capsule may
be excepted from:

(@) The tests prescribed in 2.7.2.3.3.5 (a) and (b) provided that the specimens are
alternatively subjected to the impact test prescribed in ISO 2919:2012: “Radiation
Protection - Sealed Radioactive Sources - General requirements and classification™:

(i)  The Class 4 impact test if the mass of the special form radioactive material is
less than 200 g;

(i)  The Class 5 impact test if the mass of the special form radioactive material is
equal to or more than 200 g but is less than 500 g;

(b)  The test prescribed in 2.7.2.3.3.5 (d) provided they are alternatively subjected to the
Class 6 temperature test specified in 1SO 2919:2012 “Radiation protection — Sealed
radioactive sources — General requirements and classification”.
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2.7.2.3.3.7 For specimens which comprise or simulate indispersible solid material, a leaching
assessment shall be performed as follows:

(@)

(b)

(©)
(d)

(€)

)

The specimen 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 6-8 and a maximum conductivity of 1 mS/m at 20 °C;

The water with specimen shall then be heated to a temperature of (50 +5) °C and
maintained at this temperature for 4 hours;

The activity of the water shall then be determined;

The specimen shall then be kept for at least 7 days in still air at not less than 30 °C and
relative humidity not less than 90%;

The specimen shall then be immersed in water of the same specification as in (a)
above and the water with the specimen heated to (50 + 5) °C and maintained at this
temperature for 4 hours;

The activity of the water shall then be determined.

2.7.2.3.3.8 For specimens which comprise or simulate radioactive material enclosed in a sealed capsule,
either a leaching assessment or a volumetric leakage assessment shall be performed as follows:

(@)  The leaching assessment shall consist of the following steps:

(i)  the specimen shall be immersed in water at ambient temperature. The water
shall have an initial pH of 6-8 with a maximum conductivity of 1 mS/m at
20 °C;

(i)  the water and specimen shall be heated to a temperature of (50 + 5) °C and
maintained at this temperature for 4 hours;

(iii)  the activity of the water shall then be determined;

(iv) the specimen shall then be kept for at least 7 days in still air at not less than
30 °C and relative humidity of not less than 90%;

(v) the process in (i), (ii) and (iii) shall be repeated,;

(b) The alternative volumetric leakage assessment shall comprise any of the tests
prescribed in ISO 9978:1992 “Radiation Protection — Sealed radioactive sources —
Leakage test methods”, provided that they are acceptable to the competent authority.

2.7.2.3.4 Low dispersible material

2.7.2.34.1 The design for low dispersible radioactive material shall require multilateral approval. Low
dispersible radioactive material shall be such that the total amount of this radioactive material in a package,
taking into account the provisions of 6.4.8.14, shall meet the following requirements:

(@)

The radiation level at 3 m from the unshielded radioactive material does not exceed
10 mSv/h;
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(b) If subjected to the tests specified in 6.4.20.3 and 6.4.20.4, the airborne release in
gaseous and particulate forms of up to 100 um aerodynamic equivalent diameter
would not exceed 100 A,. A separate specimen may be used for each test; and

(c) If subjected to the test specified in 2.7.2.3.1.4 the activity in the water would not
exceed 100 A,. Inthe application of this test, the damaging effects of the tests
specified in (b) above shall be taken into account.

2.7.2.34.2 Low dispersible material shall be tested as follows:

A specimen that comprises or simulates low dispersible radioactive material shall be
subjected to the enhanced thermal test specified in 6.4.20.3 and the impact test specified in 6.4.20.4. A
different specimen may be used for each of the tests. Following each test, the specimen shall be subjected to
the leach test specified in 2.7.2.3.1.4. After each test it shall be determined if the applicable requirements of
2.7.2.3.4.1 have been met.

2.7.2.3.4.3 Demonstration of compliance with the performance standards in 2.7.2.3.4.1 and 2.7.2.3.4.2
shall be in accordance with 6.4.12.1 and 6.4.12.2.

2.7.2.35 Fissile material

Fissile material and packages containing fissile material shall be classified under the relevant
entry as “FISSILE” in accordance with Table 2.7.2.1.1 unless excepted by one of the provisions of sub-
paragraphs (a) to (f) below and transported subject to the requirements of 7.1.8.4.3. All provisions apply only
to material in packages that meets the requirements of 6.4.7.2 unless unpackaged material is specifically
allowed in the provision.

(@  Uranium enriched in uranium-235 to a maximum of 1% by mass, and with a total
plutonium and uranium-233 content not exceeding 1% of the mass of uranium-235,
provided that the fissile nuclides are distributed essentially homogeneously throughout
the material. In addition, if uranium-235 is present in metallic, oxide or carbide forms,
it shall not form a lattice arrangement;

(b)  Liquid solutions of uranyl nitrate enriched in uranium-235 to a maximum of 2% by
mass, with a total plutonium and uranium-233 content not exceeding 0.002% of the
mass of uranium, and with a minimum nitrogen to uranium atomic ratio (N/U) of 2;

(c)  Uranium with a maximum uranium enrichment of 5% by mass uranium-235 provided:

(i)  there is no more than 3.5 g of uranium-235 per package;

(i)  the total plutonium and uranium-233 content does not exceed 1% of the mass of
uranium-235 per package;

(iii) Transport of the package is subject to the consignment limit provided in
7.1.8.4.3 (c);

(d)  Fissile nuclides with a total mass not greater than 2.0 g per package provided the
package is transported subject to the consignment limit provided in 7.1.8.4.3 (d);

(e) Fissile nuclides with a total mass not greater than 45 g either packaged or unpackaged
subject to limits provided in 7.1.8.4.3 (e);

(f) A fissile material that meets the requirements of 7.1.8.4.3 (b), 2.7.2.3.6 and 5.1.5.2.1.

2.7.2.3.6 A fissile material excepted from classification as “FISSILE” under 2.7.2.3.5 (f) shall be
subcritical without the need for accumulation control under the following conditions:

(@) The conditions of 6.4.11.1 (a);
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The conditions consistent with the assessment provisions stated in 6.4.11.12 (b) and
6.4.11.13 (b) for packages;

The conditions specified in 6.4.11.11 (a), if transported by air.

Classification of packages or unpacked material

The quantity of radioactive material in a package shall not exceed the relevant limits for the
package type as specified below.

27241
272411
conditions:
(@
(b)
©
(d)
(e)
272412

Classification as excepted package

A package may be classified as an excepted package if it meets one of the following

It is an empty package having contained radioactive material;

It contains instruments or articles not exceeding the activity limits specified in
columns (2) and (3) of Table 2.7.2.4.1.2;

It contains articles manufactured of natural uranium, depleted uranium or natural
thorium;

It contains radioactive material not exceeding the activity limits specified in column
(4) of Table 2.7.2.4.1.2; or

It contains less than 0.1 kg of uranium hexafluoride not exceeding the activity limits
specified in column (4) of Table 2.7.2.4.1.2.

A package containing radioactive material may be classified as an excepted package

provided that the radiation level at any point on its external surface does not exceed 5 pSv/h.

Table 2.7.2.4.1.2:  Activity limits for excepted packages

Physical state of Instruments or article Materials
contents Item limits ® Package limits ® Package limits ?
©)] (3] Q) 4)
Solids
special form 102 A, A 10° A,
other form 102 A, A, 10° A,
Liquids 10° A, 10" A, 10" A,
Gases
tritium 2x 107 A, 2x 10" A, 2x 107 A,
special form 10° A, 107 A, 10° A,
other forms 10° A, 102 A, 10° A,

a

For mixtures of

2.7.24.13

radionuclides, see 2.7.2.2.4 10 2.7.2.2.6.

Radioactive material which is enclosed in or is included as a component part of an

instrument or other manufactured article may be classified under UN 2911 RADIOACTIVE MATERIAL,
EXCEPTED PACKAGE - INSTRUMENTS or ARTICLES provided that:

(@)

(b)

The radiation level at 10 cm from any point on the external surface of any unpackaged
instrument or article is not greater than 0.1 mSv/h; and

Each instrument or manufactured article bears the mark “RADIOACTIVE” on its
external surface except for the following:
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(i)  radioluminescent time-pieces or devices;

(i) consumer products that either have received regulatory approval in accordance
with 1.5.1.4 (e) or do not individually exceed the activity limit for an exempt
consignment in Table 2.7.2.2.1 (column 5), provided such products are
transported in a package that bears the mark “RADIOACTIVE” on its internal
surface in such a manner that a warning of the presence of radioactive material
is visible on opening the package; and

(iii)  Other instruments or articles too small to bear the marking “RADIOACTIVE”,
provided that they are transported in a package that bears the mark
“RADIOACTIVE” on its internal surface in such a manner that a warning of
the presence of radioactive material is visible on opening the package;

(c) The active material is completely enclosed by non-active components (a device
performing the sole function of containing radioactive material shall not be considered
to be an instrument or manufactured article); and

(d) The limits specified in columns 2 and 3 of Table 2.7.2.4.1.2 are met for each
individual item and each package, respectively.

2.7.24.1.4 Radioactive material in forms other than as specified in 2.7.2.4.1.3 and with an activity not
exceeding the limits specified in column 4 of Table 2.7.2.4.1.2, may be classified under UN 2910
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - LIMITED QUANTITY OF MATERIAL
provided that:

(@)  The package retains its radioactive contents under routine conditions of transport; and
(b)  The package bears the mark “RADIOACTIVE” on either:

(i)  An internal surface in such a manner that a warning of the presence of
radioactive material is visible on opening the package; or

(i) The outside of the package, where it is impractical to mark an internal surface.

2.7.24.15 Uranium hexafluoride not exceeding the limits specified in Column 4 of Table 2.7.2.4.1.2
may be classified under UN 3507 URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL,
EXCEPTED PACKAGE, less than 0.1 kg per package, non-fissile or fissile-excepted provided that:

(@)  The mass of uranium hexafluoride in the package is less than 0.1 kg;

(b)  The conditions of 2.7.2.4.5.1 and 2.7.2.4.1.4 (a) and (b) are met.

27.24.16 Acrticles manufactured of natural uranium, depleted uranium or natural thorium and articles
in which the sole radioactive material is unirradiated natural uranium, unirradiated depleted uranium or
unirradiated natural thorium may be classified under UN 2909 RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE - ARTICLES MANUFACTURED FROM NATURAL URANIUM or DEPLETED URANIUM
or NATURAL THORIUM, provided that the outer surface of the uranium or thorium is enclosed in an
inactive sheath made of metal or some other substantial material.

2.7.2.4.1.7 An empty packaging which had previously contained radioactive material may be classified
under UN 2908 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - EMPTY PACKAGING, provided
that:

(@) Itisinawell-maintained condition and securely closed,;

(b) The outer surface of any uranium or thorium in its structure is covered with an
inactive sheath made of metal or some other substantial material;
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(c)  The level of internal non-fixed contamination, when averaged over any 300 cm?, does
not exceed:

(i) 400 Bg/cm? for beta and gamma emitters and low toxicity alpha emitters; and
(i) 40 Bg/cm? for all other alpha emitters; and

(d)  Any labels which may have been displayed on it in conformity with 5.2.2.1.12.1 are
no longer visible.

2.7.2.4.2 Classification as Low specific activity (LSA) material

Radioactive material may only be classified as LSA material if the definition of LSA in
2.7.1.3 and the conditions of 2.7.2.3.1, 4.1.9.2 and 7.1.8.2 are met.

2.7.24.3 Classification as Surface contaminated object (SCO)

Radioactive material may be classified as SCO if the definition of SCO in 2.7.1.3 and the
conditions of 2.7.2.3.2, 4.1.9.2 and 7.1.8.2 are met.

2.7.24.4 Classification as Type A package

Packages containing radioactive material may be classified as Type A packages provided
that the following conditions are met:

Type A packages shall not contain activities greater than either of the following:
(@)  For special form radioactive material - A;;
(b)  For all other radioactive material - A,.

For mixtures of radionuclides whose identities and respective activities are known, the
following condition shall apply to the radioactive contents of a Type A package:

m+zc_(‘l)<l
A T AG) T

where  B(i) is the activity of radionuclide i as special form radioactive material;
Aq(i) is the A; value for radionuclide i;

C() is the activity of radionuclide j as other than special form radioactive
material;

A; (j) is the A, value for radionuclide j.

2.7.2.4.5 Classification of Uranium hexafluoride
272451 Uranium hexafluoride shall only be assigned to:
(@ UN No. 2977, RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE,
FISSILE;

(b) UN No. 2978, RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, non-
fissile or fissile-excepted; or

(c) UN No. 3507, URANIUM HEXAFLUORIDE, RADIOACTIVE MATERIAL,
EXCEPTED PACKAGE less than 0.1 kg per package, non-fissile or fissile-excepted.
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2.7.2.4.5.2 The contents of a package containing uranium hexafluoride shall comply with the following
requirements:

(@) For UN Nos. 2977 and 2978, the mass of uranium hexafluoride shall not be different
from that allowed for the package design, and for UN 3507, the mass of uranium
hexafluoride shall be less than 0.1 kg;

(b)  The mass of uranium hexafluoride shall not be greater than a value that would lead to
an ullage smaller than 5% at the maximum temperature of the package as specified
for the plant systems where the package shall be used; and

(c)  The uranium hexafluoride shall be in solid form and the internal pressure shall not be
above atmospheric pressure when presented for transport.

2.7.2.4.6 Classification as Type B(U), Type B(M) or Type C packages
2.7.24.6.1 Packages not otherwise classified in 2.7.2.4 (2.7.2.4.1 to 2.7.2.4.5) shall be classified in
accordance with the competent authority certificate of approval for the package issued by the country of

origin of design.

2.7.2.4.6.2 The contents of a Type B(U), Type B(M) or Type C package shall be as specified in the
certificate of approval.

2.7.24.6.3and 2.7.2.4.6.4 Deleted.
2.7.25 Special arrangements

Radioactive material shall be classified as transported under special arrangement when it is
intended to be transported in accordance with 1.5.4.
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CHAPTER 2.8

CLASS 8 - CORROSIVE SUBSTANCES

2.8.1 Definition and general provisions

28.1.1 Corrosive substances are substances which, by chemical action, will cause irreversible
damage to the skin, or, in the case of leakage, will materially damage, or even destroy, other goods or the
means of transport.

2.8.1.2 For substances and mixtures that are corrosive to skin, general classification provisions are
provided in section 2.8.2. Skin corrosion refers to the production of irreversible damage to the skin, namely,
visible necrosis through the epidermis and into the dermis occurring after exposure to a substance or mixture.

2.8.1.3 Liquids and solids which may become liquid during transport, which are judged not to be
skin corrosive shall still be considered for their potential to cause corrosion to certain metal surfaces in
accordance with the criteria in 2.8.3.3 (c) (ii).

2.8.2 General classification provisions

2.8.2.1 Substances and mixtures of Class 8 are divided among the three packing groups according to
their degree of danger in transport:

(a)  Packing group I: very dangerous substances and mixtures;
(b)  Packing group II: substances and mixtures presenting medium danger;
(c)  Packing group Ill: substances and mixtures that present minor danger.

2.8.2.2 Allocation of substances listed in the Dangerous Goods List in Chapter 3.2 to the packing
groups in Class 8 has been made on the basis of experience taking into account such additional factors as
inhalation risk (see 2.8.2.4) and reactivity with water (including the formation of dangerous decomposition
products).

2.8.2.3 New substances and mixtures can be assigned to packing groups on the basis of the length of
time of contact necessary to produce irreversible damage of intact skin tissue in accordance with the criteria
in 2.8.3. Alternatively, for mixtures, the criteria in 2.8.4 can be used.

2.8.24 A substance or mixture meeting the criteria of Class 8 having an inhalation toxicity of dusts
and mists (LCsp) in the range of packing group I, but toxicity through oral ingestion or dermal contact only in
the range of packing group I11 or less, shall be allocated to Class 8 (see Note under 2.6.2.2.4.1).

2.8.3 Packing group assignment for substances and mixtures

2.8.3.1 Existing human and animal data including information from single or repeated exposure
shall be the first line of evaluation, as they give information directly relevant to effects on the skin.
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2.8.3.2 In assigning the packing group in accordance with 2.8.2.3, account shall be taken of human
experience in instances of accidental exposure. In the absence of human experience the grouping shall be
based on data obtained from experiments in accordance with OECD Test Guideline 404" or 435°. A
substance or mixture which is determined not to be corrosive in accordance with OECD Test Guideline 430°
or 431* may be considered not to be corrosive to skin for the purposes of these Regulations without further

testing.

2.8.3.3 Packing groups are assigned to corrosive substances in accordance with the following

criteria (see table 2.8.3.4):

(@)

(b)

(©

Packing group 1 is assigned to substances that cause irreversible damage of intact skin
tissue within an observation period up to 60 minutes starting after the exposure time
of three minutes or less;

Packing group Il is assigned to substances that cause irreversible damage of intact skin
tissue within an observation period up to 14 days starting after the exposure time of
more than three minutes but not more than 60 minutes;

Packing group 11 is assigned to substances that:

(i)

(i)

Cause irreversible damage of intact skin tissue within an observation period up
to 14 days starting after the exposure time of more than 60 minutes but not more
than 4 hours; or

Are judged not to cause irreversible damage of intact skin tissue but which
exhibit a corrosion rate on either steel or aluminium surfaces exceeding 6.25
mm a year at a test temperature of 55 °C when tested on both materials. For the
purposes of testing steel, type S235JR+CR (1.0037 resp. St 37-2),
S275J2G3+CR (1.0144 resp. St 44-3), ISO 3574 or Unified Numbering System
(UNS) G10200 or a similar type or SAE 1020, and for testing aluminium, non-
clad, types 7075-T6 or AZ5GU-T6 shall be used. An acceptable test is
prescribed in the Manual of Tests and Criteria, Part I11, Section 37.

NOTE: Where an initial test on either steel or aluminium indicates the
substance being tested is corrosive the follow up test on the other metal is not
required.

Table 2.8.3.4: Table summarizing the criteriain 2.8.3.3

Packing
Group

Exposure |Observation Effect

Time Period

<3 min <60 min |lrreversible damage of intact skin

>3min<1lh <14d |lrreversible damage of intact skin

>1h<4h <14d |lrreversible damage of intact skin

- - Corrosion rate on either steel or aluminium
surfaces exceeding 6.25 mm a year at a test
temperature of 55°C when tested on both
materials

1
2

Skin Corrosion” 2015
3

OECD Guideline for the testing of chemicals No. 404 "Acute Dermal Irritation/Corrosion” 2015
OECD Guideline for the testing of chemicals No. 435 "In Vitro Membrane Barrier Test Method for

OECD Guideline for the testing of chemicals No. 430 "In Vitro Skin Corrosion: Transcutaneous

Electrical Resistance Test (TER)” 2015

4

Test" 2015

OECD Guideline for the testing of chemicals No. 431 "In Vitro Skin Corrosion: Human Skin Model
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2.8.4 Alternative packing group assignment methods for mixtures: Step-wise approach
28.4.1 General provisions
2.8.4.1.1 For mixtures it is necessary to obtain or derive information that allows the criteria to be

applied to the mixture for the purpose of classification and assignment of packing groups. The approach to
classification and assignment of packing groups is tiered, and is dependent upon the amount of information
available for the mixture itself, for similar mixtures and/or for its ingredients. The flow chart of Figure
2.8.4.1 below outlines the process to be followed:

Figure 2.8.4.1: Step-wise approach to classify and assign
packing group of corrosive mixtures

Yes

Test data available on the Apply criteria in 2.8.3

mixture as a whole

[

Sufficient data available on Yes
similar mixtures to estimate ———»
skin corrosion hazards

lNo

Classify and assign
packing group

Apply bridging principles Classify and assign
in2.8.4.2 packing group

Available skin corrosion data Yes Apply calculation method Classify and assign
for all ingredients in2.8.4.3 packing group
2.84.2 Bridging principles
28.4.2.1 Where a mixture has not been tested to determine its skin corrosion potential, but there are

sufficient data on both the individual ingredients and similar tested mixtures to adequately classify and
assign a packing group for the mixture, these data will be used in accordance with the following bridging
principles. This ensures that the classification process uses the available data to the greatest extent possible in
characterizing the hazards of the mixture.

@) Dilution: If a tested mixture is diluted with a diluent which does not meet the criteria
for Class 8 and does not affect the packing group of other ingredients, then the new
diluted mixture may be assigned to the same packing group as the original tested
mixture.

NOTE: in certain cases, diluting a mixture or substance may lead to an increase in
the corrosive properties. If this is the case, this bridging principle cannot be used.

(b)  Batching: The skin corrosion potential of a tested production batch of a mixture can
be assumed to be substantially equivalent to that of another untested production batch
of the same commercial product when produced by or under the control of the same
manufacturer, unless there is reason to believe there is significant variation such that
the skin corrosion potential of the untested batch has changed. If the latter occurs, a
new classification is necessary.

(¢)  Concentration of mixtures of packing group I: If a tested mixture meeting the
criteria for inclusion in packing group | is concentrated, the more concentrated
untested mixture may be assigned to packing group | without additional testing.

(d) Interpolation within one packing group: For three mixtures (A, B and C) with
identical ingredients, where mixtures A and B have been tested and are in the same
skin corrosion packing group, and where untested mixture C has the same Class 8
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ingredients as mixtures A and B but has concentrations of Class 8 ingredients
intermediate to the concentrations in mixtures A and B, then mixture C is assumed to
be in the same skin corrosion packing group as A and B.

(e)  Substantially similar mixtures: Given the following:
(i)  Two mixtures: (A+B) and (C+B);
(i)  The concentration of ingredient B is the same in both mixtures;

(iii)  The concentration of ingredient A in mixture (A+B) equals the concentration of
ingredient C in mixture (C+B);

(iv) Data on skin corrosion for ingredients A and C are available and substantially
equivalent, i.e. they are the same skin corrosion packing group and do not affect
the skin corrosion potential of B.

If mixture (A+B) or (C+B) is already classified based on test data, then the other
mixture may be assigned to the same packing group.

2.8.4.3 Calculation method based on the classification of the substances

2.8.4.3.1 Where a mixture has not been tested to determine its skin corrosion potential, nor is
sufficient data available on similar mixtures, the corrosive properties of the substances in the mixture shall be
considered to classify and assign a packing group.

Applying the calculation method is only allowed if there are no synergistic effects that make
the mixture more corrosive than the sum of its substances. This restriction applies only if packing group Il or
111 would be assigned to the mixture.

2.8.4.3.2 When using the calculation method, all Class 8 ingredients present at a concentration of
> 1% shall be taken into account, or < 1% if these ingredients are still relevant for classifying the mixture to
be corrosive to skin.

2.8.4.3.3 To determine whether a mixture containing corrosive substances shall be considered a
corrosive mixture and to assign a packing group, the calculation method in the flow chart in Figure 2.8.4.3
shall be applied.

2.8.4.3.4 When a specific concentration limit (SCL) is assigned to a substance following its entry in
the Dangerous Goods List or in a Special Provision, this limit shall be used instead of the generic
concentration limits (GCL). This appears where 1% is used in the first step for the assessment of the packing
group | substances, and where 5% is used for the other steps respectively in Figure 2.8.4.3.

2.8.4.35 For this purpose, the summation formula for each step of the calculation method shall be
adapted. This means that, where applicable, the generic concentration limit shall be substituted by the
specific concentration limit assigned to the substance(s) (SCLi), and the adapted formula is a weighted
average of the different concentration limits assigned to the different substances in the mixture:

PGx1 PGx2 PGxi

>
GCL +SCL2 oot SCLi 1

Where:

PG xi = concentration of substance 1, 2 ...i in the mixture, assigned to packing group x (I, II
or 1)

GCL = generic concentration limit

SCLi = specific concentration limit assigned to substance i

- 164 -



Copyright © United Nations, 2017. All rights reserved

The criterion for a packing group is fulfilled when the result of the calculation is > 1. The
generic concentration limits to be used for the evaluation in each step of the calculation method are those
found in Figure 2.8.4.3.

Examples for the application of the above formula can be found in the note below.
NOTE: Examples for the application of the above formula

Example 1: A mixture contains one corrosive substance in a concentration of 5% assigned to packing group
| without a specific concentration limit:

Calculation for packing group I:

5 . . .
56D 1  =»assign to class 8, packing group I:

Example 2: A mixture contains three substances corrosive to skin; two of them (A and B) have specific
concentration limits; for the third one (C) the generic concentration limits applies. The rest of the mixture
needs not to be taken into consideration:

Substance X in the Concentration Specific Specific Specific
mixture and its packing (conc)in the concentration limitjconcentration limit|concentration limit
group assignment mixture in % (SCL)for packing | (SCL) for packing | (SCL) for packing
within Class 8 group | group Il group Il
A, assigned to packing 3 30% none none
group |
B, assigned to packing 9 20% 10% none
group |
C, assigned to packing 10 none none none
group 111
Calculation for packing group I:  —-Concd) 4 2(concB) _ 59 -1

30 (SCL PGI) = 20 (SCL PGI)

The criterion for packing group I is not fulfilled.

3 (conc A) 2 (conc B)
5 (GCL PGII) = 10 (SCL PGII)

Calculation for packing group II: =08 <1

The criterion for packing group Il is not fulfilled.

3 (conc A) 2 (conc B) 10 (concB) __
5 (GCL PGIII) ' 5 (GCLPGIII) = 5 (GCL PGIII)

>1

Calculation for packing group I11:

The criterion for packing group Il is fulfilled, the mixture shall be assigned to class 8,
packing group I11.
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Figure 2.8.4.3: Calculation method

Mixture containing Class 8 substances

SPGI; + YPGII; > 5%

Yes
YPGI; + YPGII; +
YPGIIl;>5%
Yes No
A 4 A 4 A 4
Class 8, Class 8, Class 8, Class 8 not
Packing Group | Packing Group Il Packing Group IlI applicable
2.8.5 Substances not accepted for transport

Chemically unstable substances of Class 8 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.
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CHAPTER 2.9

CLASS 9 - MISCELLANEOUS DANGEROUS SUBSTANCES
AND ARTICLES, INCLUDING ENVIRONMENTALLY HAZARDOUS
SUBSTANCES

2.9.1 Definitions

29.11 Class 9 substances and articles (miscellaneous dangerous substances and articles) are
substances and articles which, during transport present a danger not covered by other classes.

29.1.2 Deleted.
2.9.2 Assignment to Class 9
The substances and articles of Class 9 are subdivided as follows:

Substances which, on inhalation as fine dust, may endanger health

2212 ASBESTOS, AMPHIBOLE (amosite, tremolite, actinolite, anthophyllite, crocidolite)
2590 ASBESTOS, CHRYSOTILE

Substances evolving flammable vapour

2211 POLYMERIC BEADS, EXPANDABLE, evolving flammable vapour
3314 PLASTICS MOULDING COMPOUND in dough, sheet or extruded rope form evolving flammable
vapour

Lithium batteries

3090 LITHIUM METAL BATTERIES (including lithium alloy batteries)

3091 LITHIUM METAL BATTERIES CONTAINED IN EQUIPMENT (including lithium alloy batteries)
or

3091 LITHIUM METAL BATTERIES PACKED WITH EQUIPMENT (including lithium alloy batteries)

3480 LITHIUM ION BATTERIES (including lithium ion polymer batteries)

3481 LITHIUM ION BATTERIES CONTAINED IN EQUIPMENT (including lithium ion polymer
batteries) or

3481 LITHIUM ION BATTERIES PACKED WITH EQUIPMENT (including lithium ion polymer
batteries)

3536 LITHIUM BATTERIES INSTALLED IN CARGO TRANSPORT UNIT

NOTE: See2.9.4.
Capacitors

3499 CAPACITOR, ELECTRIC DOUBLE LAYER (with an energy storage capacity greater than 0.3Wh)
3508 CAPACITOR, ASYMMETRIC (with an energy storage capacity greater than 0.3Wh))

Live-saving appliances

2990 LIFE-SAVING APPLIANCES, SELF-INFLATING
3072 LIFE-SAVING APPLIANCES NOT SELF-INFLATING containing dangerous goods as equipment
3268 SAFETY DEVICES, electrically initiated
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Substances and articles which, in the event of fire, may form dioxins
This group of substances includes:

2315 POLYCHLORINATED BIPHENYLS, LIQUID

3432 POLYCHLORINATED BIPHENYLS, SOLID

3151 POLYHALOGENATED BIPHENYLS, LIQUID or

3151 HALOGENATED MONOMETHYLDIPHENYLMETHANES, LIQUID or
3151 POLYHALOGENATED TERPHENYLS, LIQUID

3152 POLYHALOGENATED BIPHENYLS, SOLID or

3152 HALOGENATED MONOMETHYLDIPHENYLMETHANES, SOLID or
3152 POLYHALOGENATED TERPHENYLS, SOLID

Examples of articles are transformers, condensers and apparatus containing those substances.
Substances transported or offered for transport at elevated temperatures
(@) Liquid

3257 ELEVATED TEMPERATURE LIQUID, N.O.S., at or above 100 °C and below its flash-point
(including molten metal, molten salts, etc.)

(b) Solid

3258 ELEVATED TEMPERATURE SOLID, N.O.S., at or above 240 °C
Environmentally hazardous substances

@) Solid

3077 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.
(b) Liquid

3082 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S.

These designations are used for substances and mixtures which are dangerous to the aquatic environment that
do not meet the classification criteria of any other class or another substance within Class 9. These
designations may also be used for wastes not otherwise subject to these Regulations but which are covered
under the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal and for substances designated to be environmentally hazardous substances by the competent
authority of the country of origin, transit or destination which do not meet the criteria for an environmentally
hazardous substance according to these Regulations or for any other hazard Class. The criteria for substances
which are hazardous to the aquatic environment are given in section 2.9.3.

Genetically modified micro-organisms (GMMOQOs) and genetically modified organisms (GMOs)

3245 GENETICALLY MODIFIED MICRO-ORGANISMS or
3245 GENETICALLY MODIFIED ORGANISMS

GMMOs and GMOs which do not meet the definition of toxic substances (see 2.6.2) or infectious substances
(see 2.6.3) shall be assigned to UN 3245.

GMMOs or GMOs are not subject to these Regulations when authorized for use by the competent authorities
of the countries of origin, transit and destination.

Genetically modified live animals shall be transported under terms and conditions of the competent
authorities of the countries of origin and destination.
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Ammonium nitrate based fertilizers
2071 AMMONIUM NITRATE BASED FERTILIZERS

Solid ammonium nitrate based fertilizers shall be classified in accordance with the procedure as set out in the
Manual of Tests and Criteria, Part 111, Section 39.

Other substances or articles presenting a danger during transport, but not meeting the definitions of
another class

1841 ACETALDEHYDE AMMONIA

1845 CARBON DIOXIDE, SOLID (DRY ICE)

1931 ZINC DITHIONITE (ZINC HYDROSULPHITE)

1941 DIBROMODIFLUOROMETHANE

1990 BENZALDEHYDE

2216 FISH MEAL (FISH SCRAP), STABILIZED

2807 MAGNETIZED MATERIAL

2969 CASTOR BEANS or

2969 CASTOR MEAL or

2969 CASTOR POMACE or

2969 CASTOR FLAKE

3166 VEHICLE, FLAMMABLE GAS POWERED or

3166 VEHICLE, FLAMMABLE LIQUID POWERED or

3166 VEHICLE, FUEL CELL, FLAMMABLE GAS POWERED or
3166 VEHICLE, FUEL CELL, FLAMMABLE LIQUID POWERED
3171 BATTERY-POWERED VEHICLE or

3171 BATTERY-POWERED EQUIPMENT

3316 CHEMICAL KIT or

3316 FIRST AID KIT

3334 AVIATION REGULATED LIQUID, N.O.S.

3335 AVIATION REGULATED SOLID, N.O.S.

3359 FUMIGATED CARGO TRANSPORT UNIT

3363 DANGEROUS GOODS IN MACHINERY or

3363 DANGEROUS GOODS IN APPARATUS

3509 PACKAGINGS, DISCARDED, EMPTY, UNCLEANED
3530 ENGINE, INTERNAL COMBUSTION or

3530 MACHINERY, INTERNAL COMBUSTION

3548 ARTICLES CONTAINING MISCELLANEOUS DANGEROUS GOODS N.O.S.

2.9.3 Environmentally hazardous substances (aquatic environment)
29.3.1 General definitions
29.3.1.1 Environmentally hazardous substances include, inter alia, liquid or solid substances pollutant

to the aquatic environment and solutions and mixtures of such substances (such as preparations and wastes).
For the purposes of this section,

“Substance” means chemical elements and their compounds in the natural state or obtained
by any production process, including any additive necessary to preserve the stability of the product and any
impurities deriving from the process used, but excluding any solvent which may be separated without
affecting the stability of the substance or changing its composition.

29.3.1.2 The aquatic environment may be considered in terms of the aquatic organisms that live in the
water, and the aquatic ecosystem of which they are part’. The basis, therefore, of the identification of hazard

! This does not address aquatic pollutants for which there may be a need to consider effects beyond the

aquatic environment such as the impacts on human health etc.
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is the aquatic toxicity of the substance or mixture, although this may be modified by further information on
the degradation and bioaccumulation behaviour.

2.9.3.1.3 While the following classification procedure is intended to apply to all substances and
mixtures, it is recognised that in some cases, e.g. metals or poorly soluble inorganic compounds, special
guidance will be necessary’.

29.3.14 The following definitions apply for acronyms or terms used in this section:

- BCF: Bioconcentration Factor;

- BOD: Biochemical Oxygen Demand;

- COD: Chemical Oxygen Demand;

- GLP: Good Laboratory Practices;

- EC,: the concentration associated with x% response;

- ECs, : the effective concentration of substance that causes 50% of the maximum
response;

- ErCs,. ECs in terms of reduction of growth;
- Kow: Octanol/water partition coefficient;

- LCs (50% lethal concentration): the concentration of a substance in water which
causes the death of 50% (one half) in a group of test animals;

- L(E)C50: LC50 or ECSO;

- NOEC (No Observed Effect Concentration): the test concentration immediately below
the lowest tested concentration with statistically significant adverse effect. The NOEC
has no statistically significant adverse effect compared to the control;

- OECD Test Guidelines: Test guidelines published by the Organization for Economic
Cooperation and Development (OECD);

2.9.3.2 Definitions and data requirements

29.3.2.1 The basic elements for classification of environmentally hazardous substances (aquatic
environment) are:

(a)  Acute aquatic toxicity;

(b)  Chronic aquatic toxicity;

(c) Potential for or actual bioaccumulation; and

(d) Degradation (biotic or abiotic) for organic chemicals.

2.9.3.2.2 While data from internationally harmonised test methods are preferred, in practice, data from
national methods may also be used where they are considered as equivalent. In general, it has been agreed
that freshwater and marine species toxicity data can be considered as equivalent data and are preferably to be
derived using OECD Test Guidelines or equivalent according to the principles of Good Laboratory Practices
(GLP). Where such data are not available, classification shall be based on the best available data.

2.9.3.2.3 Acute aquatic toxicity means the intrinsic property of a substance to be injurious to an
organism in a short-term aquatic exposure to that substance.

Acute (short-term) hazard, for classification purposes, means the hazard of a chemical
caused by its acute toxicity to an organism during short-term aquatic exposure to that chemical.

2 This can be found in Annex 10 of the GHS.
-170 -



Copyright © United Nations, 2017. All rights reserved

Acute aquatic toxicity shall normally be determined using a fish 96 hour LCs, (OECD Test
Guideline 203 or equivalent), a crustacea species 48 hour ECsy (OECD Test Guideline 202 or equivalent)
and/or an algal species 72 or 96 hour ECs, (OECD Test Guideline 201 or equivalent). These species are
considered as surrogate for all aquatic organisms and data on other species such as Lemna may also be
considered if the test methodology is suitable.

29.3.24 Chronic aquatic toxicity means the intrinsic property of a substance to cause adverse effects
to aquatic organisms during aquatic exposures which are determined in relation to the life-cycle of the
organism.

Long-term hazard, for classification purposes, means the hazard of a chemical caused by its
chronic toxicity following long-term exposure in the aquatic environment.

Chronic toxicity data are less available than acute data and the range of testing procedures
less standardised. Data generated according to the OECD Test Guidelines 210 (Fish Early Life Stage) or 211
(Daphnia Reproduction) and 201 (Algal Growth Inhibition) may be accepted. Other validated and
internationally accepted tests may also be used. The NOECs or other equivalent EC, shall be used.

2.9.3.25 Bioaccumulation means net result of uptake, transformation and elimination of a substance
in an organism due to all routes of exposure (i.e. air, water, sediment/soil and food).

The potential for bioaccumulation shall normally be determined by using the octanol/water
partition coefficient, usually reported as a log K, determined according to OECD Test Guidelines 107, 117
or 123. While this represents a potential to bioaccumulate, an experimentally determined Bioconcentration
Factor (BCF) provides a better measure and shall be used in preference when available. A BCF shall be
determined according to OECD Test Guideline 305.

2.9.3.2.6 Degradation means the decomposition of organic molecules to smaller molecules and
eventually to carbon dioxide, water and salts.

Environmental degradation may be biotic or abiotic (eg. hydrolysis) and the criteria used
reflect this fact. Ready biodegradation is most easily defined using the biodegradability tests (A-F) of OECD
Test Guideline 301. A pass level in these tests may be considered as indicative of rapid degradation in most
environments. These are freshwater tests and thus the use of the results from OECD Test Guideline 306,
which is more suitable for marine environments, has also been included.Where such data are not available, a
BOD(5 days)/COD ratio > 0.5 is considered as indicative of rapid degradation. Abiotic degradation such as
hydrolysis, primary degradation, both abiotic and biotic, degradation in non-aquatic media and proven rapid
degradation in the environment may all be considered in defining rapid degradability®.

Substances are considered rapidly degradable in the environment if the following criteria are
met:

(@ In 28-day ready biodegradation studies, the following levels of degradation are
achieved:

(i)  Tests based on dissolved organic carbon: 70%);

(i) Tests based on oxygen depletion or carbon dioxide generation: 60% of
theoretical maxima;

These levels of biodegradation shall be achieved within 10 days of the start of
degradation which point is taken as the time when 10% of the substance has been
degraded, unless the substance is identified as a complex, multi-component substance
with structurally similar constituents. In this case, and where there is sufficient
justification, the 10-day window condition may be waived and the pass level applied
at 28 days”:

(b) In those cases where only BOD and COD data are available, when the ratio of
BODs/COD is > 0.5; or

3 Special guidance on data interpretation is provided in Chapter 4.1 and Annex 9 of the GHS.

4 See Chapter 4.1 and Annex 9, paragraph A9.4.2.2.3 of the GHS.
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(c)  If other convincing scientific evidence is available to demonstrate that the substance or
mixture can be degraded (biotically and/or abiotically) in the aquatic environment to a
level above 70% within a 28-day period.

2.9.3.3 Substance classification categories and criteria

29.3.3.1 Substances shall be classified as “environmentally hazardous substances (aquatic
environment) 7, if they satisfy the criteria for Acute 1, Chronic 1 or Chronic 2, according to Table 2.9.1.
These criteria describe in detail the classification categories. They are diagrammatically summarized in
Table 2.9.2.

Table 2.9.1: Categories for substances hazardous to the aquatic environment (see Note 1)
(a) Acute (short-term) aquatic hazard
Category Acute 1: (see Note 2)

96 hr LCx, (for fish) <1 mg/l and/or
48 hr ECs (for crustacea) <1 mg/l and/or
72 or 96hr ErCs, (for algae or other aquatic plants) <1 mg/l (see Note 3)

(b) Long-term aquatic hazard (see also Figure 2.9.1)

Q) Non-rapidly degradable substances (see Note 4) for which there are adequate
chronic toxicity data available

Cateqory Chronic 1: (see Note 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 <0.1 mg/l
plants)

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 <1 mg/l
plants)

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

Cateqgory Chronic 1: (see Note 2)

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 <0.01 mg/I
plants)

Cateqory 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 <0.1 mg/Il
plants)
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(iii)  Substances for which adequate chronic toxicity data are not available

Category Chronic 1: (see Note 2)

96 hr LCx, (for fish) <1 mg/l and/or
48 hr ECs (for crustacea) <1 mg/l and/or
72 or 96hr ErCs (for algae or other aquatic plants) <1 mg/l (see Note 3)

and the substance is not rapidly degradable and/or the experimentally determined BCF
is > 500 (or, if absent the log K, > 4) (see Notes 4 and 5).

Category Chronic 2:

96 hr LCs, (for fish) >1 but < 10 mg/I and/or
48 hr ECs, (for crustacea) >1 but < 10 mg/l and/or
72 or 96hr ErCs, (for algae or other aquatic plants) >1 but < 10 mg/l (see Note 3)

and the substance is not rapidly degradable and/or the experimentally determined BCF
is > 500 (or, if absent the log K, > 4 (see Notes 4 and 5).

NOTE 1: The organisms fish, crustacea and algae are tested as surrogate species covering a range of
trophic levels and taxa, and the test methods are highly standardized. Data on other organisms may also be
considered, however, provided they represent equivalent species and test endpoints.

NOTE 2: When classifying substances as Acute 1 and/or Chronic 1 it is necessary at the same time to
indicate an appropriate M factor (see 2.9.3.4.6.4) to apply the summation method.

NOTE 3: Where the algal toxicity ErCsy (= ECs, (growth rate)) falls more than 100 times below the
next most sensitive species and results in a classification based solely on this effect, consideration shall be
given to whether this toxicity is representative of the toxicity to aquatic plants. Where it can be shown that
this is not the case, professional judgment shall be used in deciding if classification shall be applied.
Classification shall be based on the ErCs,. In circumstances where the basis of the ECs, is not specified and
no ErCs is recorded, classification shall be based on the lowest ECs, available.

NOTE 4: Lack of rapid degradability is based on either a lack of ready biodegradability or other
evidence of lack of rapid degradation. When no useful data on degradability are available, either
experimentally determined or estimated data, the substance shall be regarded as not rapidly degradable.

NOTE 5: Potential to bioaccumulate, based on an experimentally derived BCF > 500 or, if absent, a
log Ko =4 provided log K, is an appropriate descriptor for the bioaccumulation potential of the substance.
Measured log Ko, values take precedence over estimated values and measured BCF values take precedence
over log K, values.
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Figure 2.9.1: Categories for substances long-term hazardous to the agquatic environment

adequate chronic

toxicity data available
for all three trophic levels?
See Note 2

Classify according to the criteria given in Table 2.9.1(b)(i)
or 2.9.1(b)(ii) depending on information on rapid degradation

to Table 2.9.1

Are there
adequate chronic
toxicity data available
for one or two
trophic levels?

Yes

Assess both:

(a) according to the criteria given in Table 2.9.1(b)(i) or
2.9.1(b)(ii) (depending on information on rapid
degradation), and

(b) (if for the other trophic level(s) adequate acute toxicity
data are available) according to the criteria given in Table
2.9.1(b)(iii),

and classify according to the most stringent outcome

adequate acute
toxicity data

Classify according to the criteria given in Table 2.9.1(b)(iii)

available?

2.9.3.3.2
substances.

The classification scheme in Table 2.9.2 below summarizes the classification criteria for

Table 2.9.2: Classification scheme for substances hazardous to the aquatic environment

Classification categories

Acute hazard
(see Note 1)

Long-term hazard
(see Note 2)

Adequate chronic toxicity data
available

Adequate chronic toxicity data not
available

Non-rapidly
degradable substances
(see Note 3)

Rapidly (see Note 1)

degradable substances
(see Note 3)

Category: Acute 1 | Category: Chronic 1

Category: Chronic 1

Category: Chronic 1

L(E)Csp < 1.00 NOEC or EC, < 0.1

NOEC or EC, <0.01

L(E)Cs, < 1.00 and lack of rapid
degradability and/or BCF > 500 or, if
absent log Ky > 4

Category: Chronic 2

Category: Chronic 2

Category: Chronic 2

0.1 <NOECorEC,<1

0.01 <NOEC o orEC,<0.1

1.00 < L(E)Cs < 10.0 and lack of
rapid degradability and/or
BCF > 500 or, if absent log Ky, > 4
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NOTE 1: Acute toxicity band based on L(E)Cs, values in mg/l for fish, crustacea and/or algae or other
aquatic plants (or Quantitative Structure Activity Relationships (QSAR) estimation if no experimental data®).

NOTE 2: Substances are classified in the various chronic categories unless there are adequate
chronic toxicity data available for all three trophic levels above the water solubility or above 1 mg/l.
(“Adequate” means that the data sufficiently cover the endpoint of concern. Generally this would mean
measured test data, but in order to avoid unnecessary testing it can on a case by case basis also be estimated
data, e.g. (Q)SAR, or for obvious cases expert judgment).

NOTE 3: Chronic toxicity band based on NOEC or equivalent EC, values in mg/l for fish or crustacea
or other recognized measures for chronic toxicity.

29.34 Mixture classification categories and criteria

29.34.1 The classification system for mixtures covers the classification categories which are used for
substances, meaning categories Acute 1 and Chronic 1 and 2. In order to make use of all available data for
purposes of classifying the aquatic environmental hazards of the mixture, the following assumption is made
and is applied where appropriate:

The “relevant ingredients” of a mixture are those which are present in a concentration equal
to or greater than 0.1% (by mass) for ingredients classified as Acute and/or Chronic 1 and
equal to or greater than 1% for other ingredients, unless there is a presumption (e.g. in the
case of highly toxic ingredients) that an ingredient present at less than 0.1% can still be
relevant for classifying the mixture for aquatic environmental hazards.
2.9.34.2 The approach for classification of aquatic environmental hazards is tiered, and is dependent
upon the type of information available for the mixture itself and for its ingredients. Elements of the tiered
approach include:
(a) Classification based on tested mixtures;
(b) Classification based on bridging principles;

(¢)  The use of “summation of classified ingredients” and /or an “additivity formula”.

Figure 2.9.2 below outlines the process to be followed.

5
GHS.

Special guidance is provided in Chapter 4.1, paragraph 4.1.2.13 and Annex 9, Section A9.6 of the

-175 -



Copyright © United Nations, 2017. All rights reserved

Figure 2.9.2: Tiered approach to classification of mixtures for acute and long-term aquatic
environmental hazards

Aguatic toxicity test data available on the mixture as a whole
No Yes CLASSIFY for
> acute/long-term
l hazard (2.9.3.4.3)
Sufficient data
available on similar Yes Apply bridging principles I(::ol_rggti:a'/:?(()n -term
mixtures to estimate (2.9.3.4.4) > hazard 9
hazards
l No
Apply summation method
(2.9.3.4.6.1t0 2.9.3.4.6.4) using:
(a) Percentage of all ingredients
Either aquatic classified as “C_hroni(_:”
toxicity or (b) Percentage of ingredients CLASSIFY
e Yes classified as “Acute
classification data . . . —» Foracute/long-term
. (c) Percentage of ingredients with
available for all acute toxicity data: apply hazard
relevant ingredients additivity formulas (2.9.3.4.5.2)
and convert the derived L(E)Cs, or
EgNOEC,, to the appropriate
“Acute” or “Chronic” Category
| o
Use available hazard Apply summation method and CLASSIFY
data of known — additivity formula (2.9.3.4.6.1 to — For acute /long-term
ingredients 2.9.3.4.6.4) and apply 2.9.3.4.6.5 hazard
2.9.34.3 Classification of mixtures when toxicity data are available for the complete mixture
29.34.3.1 When the mixture as a whole has been tested to determine its aquatic toxicity, this

information shall be used for classifying the mixture according to the criteria that have been agreed for
substances. The classification is normally based on the data for fish, crustacea and algae/plants (see 2.9.3.2.3
and 2.9.3.2.4). When adequate acute or chronic data for the mixture as a whole are lacking, “bridging
principles” or “summation method” shall be applied (see 2.9.3.4.4 t0 2.9.3.4.6).

29.3.43.2 The long-term hazard classification of mixtures requires additional information on
degradability and in certain cases bioaccumulation. There are no degradability and bioaccumulation data for
mixtures as a whole. Degradability and bioaccumulation tests for mixtures are not used as they are usually
difficult to interpret, and such tests may be meaningful only for single substances.

2.9.3.4.3.3 Classification for category Acute 1

() When there are adequate acute toxicity test data (LCsy or ECs) available for the
mixture as a whole showing L(E)Cso < 1 mg/I:

Classify the mixture as Acute 1 in accordance with Table 2.9.1 (a);

(b)

When there are acute toxicity test data (LCso(S) or ECs(S)) available for the mixture as
a whole showing L(E)Cs(s) > 1 mg/l, or above the water solubility:

No need to classify for acute hazard under these Regulations.
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29.34.34 Classification for categories Chronic 1 and 2

(8 When there are adequate chronic toxicity data (EC, or NOEC) available for the
mixture as a whole showing EC, or NOEC of the tested mixture < 1mg/I:

(i)  classify the mixture as Chronic 1 or 2 in accordance with Table 2.9.1 (b) (ii)
(rapidly degradable) if the available information allows the conclusion that all
relevant ingredients of the mixture are rapidly degradable;

(if)  classify the mixture as Chronic 1 or 2 in all other cases in accordance with
Table 2.9.1 (b) (i) (non-rapidly degradable);

(b)  When there are adequate chronic toxicity data (EC, or NOEC) available for the
mixture as a whole showing EC,(s) or NOEC(s) of the tested mixture > 1mg/l or
above the water solubility:

No need to classify for long-term hazard under these Regulations.

29.34.4 Classification of mixtures when toxicity data are not available for the complete mixture:
bridging principles

29.34.41 Where the mixture itself has not been tested to determine its aquatic environmental hazard,
but there are sufficient data on the individual ingredients and similar tested mixtures to adequately
characterize the hazards of the mixture, these data shall be used in accordance with the following agreed
bridging rules. This ensures that the classification process uses the available data to the greatest extent
possible in characterizing the hazards of the mixture without the necessity for additional testing in animals.

29.3.4.4.2 Dilution

2.9.3.4.42.1 Where a new mixture is formed by diluting a tested mixture or a substance with a diluent
which has an equivalent or lower aquatic hazard classification than the least toxic original ingredient and
which is not expected to affect the aquatic hazards of other ingredients, then the resulting mixture shall be
classified as equivalent to the original tested mixture or substance. Alternatively, the method explained in
2.9.3.4.5 may be applied.

2.9.3.4.4.2.2 If a mixture is formed by diluting another classified mixture or a substance with water or
other totally non-toxic material, the toxicity of the mixture shall be calculated from the original mixture or
substance.

29.34.43 Batching

2.9.3.4.43.1 The aquatic hazard classification of a tested production batch of a mixture shall be assumed
to be substantially equivalent to that of another untested production batch of the same commercial product
when produced by or under the control of the same manufacturer, unless there is reason to believe there is
significant variation such that the aquatic hazard classification of the untested batch has changed. If the latter
occurs, new classification is necessary.

29.34.4.4 Concentration of mixtures which are classified with the most severe classification categories
(Chronic 1 and Acute 1)

2.9.3.4.44.1 If a tested mixture is classified as Chronic 1 and/or Acute 1, and the ingredients of the
mixture which are classified as Chronic 1 and/or Acute 1 are further concentrated, the more concentrated
untested mixture shall be classified with the same classification category as the original tested mixture
without additional testing.
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2.9.3.4.45 Interpolation within one toxicity category

2.9.3.4451 For three mixtures (A, B and C) with identical ingredients, where mixtures A and B have
been tested and are in the same toxicity category, and where untested mixture C has the same toxicologically
active ingredients as mixtures A and B but has concentrations of toxicologically active ingredients
intermediate to the concentrations in mixtures A and B, then mixture C is assumed to be in the same category
as Aand B.

2.9.3.4.4.6 Substantially similar mixtures
2.9.3.44.6.1 Given the following:
(@)  Two mixtures:

i) A+B
(i) C+B;

(b)  The concentration of ingredient B is essentially the same in both mixtures;

(c) The concentration of ingredient A in mixture (i) equals that of ingredient C in
mixture (ii);

(d) Data on aquatic hazards for A and C are available and are substantially equivalent, i.e.
they are in the same hazard category and are not expected to affect the aquatic toxicity
of B.

If mixture (i) or (ii) is already classified based on test data, then the other mixture can be
assigned the same hazard category.

2.9.345 Classification of mixtures when toxicity data are available for all ingredients or only for
some ingredients of the mixture

2.9.345.1 The classification of a mixture shall be based on summation of the concentrations of its
classified ingredients. The percentage of ingredients classified as “Acute” or “Chronic” will feed straight into
the summation method. Details of the summation method are described in 2.9.3.4.6.1 t0 2.9.3.4.6.4.1.

2.9.345.2 Mixtures may be made of a combination of both ingredients that are classified (as Acute 1
and/or Chronic 1, 2) and those for which adequate toxicity test data are available. When adequate toxicity
data are available for more than one ingredient in the mixture, the combined toxicity of those ingredients
shall be calculated using the following additivity formulas (a) or (b), depending on the nature of the toxicity
data:

(a) Based on acute aquatic toxicity:

zci :Z Ci

L(E)CSOm n L(E)Csm
where:
G = concentration of ingredient i (mass percentage);
L(E)Csi = LCs or ECx for ingredient i (mg/l);
n = number of ingredients, and i is running from 1 to n;
L(E)Csom = L(E)Cx, of the part of the mixture with test data

The calculated toxicity shall be used to assign that portion of the mixture an acute
hazard category which is then subsequently used in applying the summation method:;
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(b) Based on chronic aquatic toxicity:

ZCHZCJ':Z Ci 'y Cj

EgNOECm —~ NOECi 4~0.1xNOEC;j

where:

G = concentration of ingredient i (mass percentage) covering the
rapidly degradable ingredients;

G = concentration of ingredient j (mass percentage) covering the non-
rapidly degradable ingredients;

NOEC; = NOEC (or other recognized measures for chronic toxicity) for
ingredient i covering the rapidly degradable ingredients, in mg/I;

NOEC; = NOEC (or other recognized measures for chronic toxicity) for
ingredient j covering the non-rapidly degradable ingredients, in
mo/l;

n = number of ingredients, and i and j are running from 1 to n;

EQNOEC,,, = equivalent NOEC of the part of the mixture with test data;

The equivalent toxicity thus reflects the fact that non-rapidly degrading substances are
classified one hazard category level more “severe” than rapidly degrading substances.

The calculated equivalent toxicity shall be used to assign that portion of the mixture a
long-term hazard category, in accordance with the criteria for rapidly degradable
substances (Table 2.9.1 (b) (ii)), which is then subsequently used in applying the
summation method.

293453 When applying the additivity formula for part of the mixture, it is preferable to calculate the
toxicity of this part of the mixture using for each ingredient toxicity values that relate to the same taxonomic
group (i.e. fish, crustacea or algae) and then to use the highest toxicity (lowest value) obtained (i.e. use the
most sensitive of the three groups). However, when toxicity data for each ingredient are not available in the
same taxonomic group, the toxicity value of each ingredient shall be selected in the same manner that
toxicity values are selected for the classification of substances, i.e. the higher toxicity (from the most
sensitive test organism) is used. The calculated acute and chronic toxicity shall then be used to classify this
part of the mixture as Acute 1 and/or Chronic 1 or 2 using the same criteria described for substances.

29.3454 If a mixture is classified in more than one way, the method yielding the more conservative
result shall be used.

2.9.3.4.6 Summation method

2.9.34.6.1 Classification procedure

2.9.3.4.6.1.1 In general a more severe classification for mixtures overrides a less severe classification, e.g.
a classification with Chronic 1 overrides a classification with Chronic 2. As a consequence the classification
procedure is already completed if the results of the classification is Chronic 1. A more severe classification
than Chronic 1 is not possible; therefore, it is not necessary to pursue the classification procedure further.
29.34.6.2 Classification for category Acute 1

2.9.3.4.6.2.1  First, all ingredients classified as Acute 1 are considered. If the sum of the concentrations (in
%) of these ingredients is greater than or equal to 25% the whole mixture shall be classified as Acute 1. If the

result of the calculation is a classification of the mixture as Acute 1, the classification process is completed.

2.9.3.4.6.22 The classification of mixtures for acute hazards based on this summation of the
concentrations of classified ingredients is summarized in Table 2.9.3 below.
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Table 2.9.3:  Classification of a mixture for acute hazards based on summation of the concentrations
of classified ingredients

Sum of the concentrations (in %) of
ingredients classified as:

Acute 1 x M #> 25% Acute 1
For explanation of the M factor, see 2.9.3.4.6.4.

Mixture classified as:

a

2.9.34.6.3 Classification for categories Chronic 1 and 2

2.9.3.4.6.3.1  First, all ingredients classified as Chronic 1 are considered. If the sum of the concentrations
(in %) of these ingredients is greater than or equal to 25% the mixture shall be classified as Chronic 1. If the
result of the calculation is a classification of the mixture as Chronic 1 the classification procedure is
completed.

2.9.3.4.6.3.2 In cases where the mixture is not classified as Chronic 1, classification of the mixture as
Chronic 2 is considered. A mixture shall be classified as Chronic 2 if 10 times the sum of the concentrations
(in %) of all ingredients classified as Chronic 1 plus the sum of the concentrations (in %) of all ingredients
classified as Chronic 2 is greater than or equal to 25%. If the result of the calculation is classification of the
mixture as Chronic 2, the classification process is completed.

2.9.3.4.6.3.3 The classification of mixtures for long-term hazards based on this summation of the
concentrations of classified ingredients is summarized in Table 2.9.4 below.

Table 2.9.4:  Classification of a mixture for long-term hazards based on summation of the
concentrations of classified ingredients

- — - -

Sum of the concentrations (|n. %) of ingredients Mixture classified as:
classified as:

Chronic1 xM? > 25% Chronic 1

(M x 10 x Chronic 1) + Chronic 2 > 25% Chronic 2

a

For explanation of the M factor, see 2.9.3.4.6.4.
2.9.3.4.6.4 Mixtures with highly toxic ingredients

2.9.3.4.6.41 Acute 1 or Chronic 1 ingredients with acute toxicities well below 1 mg/l and/or chronic
toxicities well below 0.1 mg/l (if non-rapidly degradable) and 0.01 mg/l (if rapidly degradable) may
influence the toxicity of the mixture and are given increased weight in applying the summation method.
When a mixture contains ingredients classified as Acute 1 or Chronic 1, the tiered approach described in
2.9.3.4.6.2 and 2.9.3.4.6.3 shall be applied using a weighted sum by multiplying the concentrations of Acute
1 and Chronic 1 ingredients by a factor, instead of merely adding up the percentages. This means that the
concentration of “Acute 1” in the left column of Table 2.9.3 and the concentration of “Chronic 1” in the left
column of Table 2.9.4 are multiplied by the appropriate multiplying factor. The multiplying factors to be
applied to these ingredients are defined using the toxicity value, as summarized in Table 2.9.5 below.
Therefore, in order to classify a mixture containing Acute 1 and/or Chronic 1 ingredients, the classifier needs
to be informed of the value of the M factor in order to apply the summation method. Alternatively, the
additivity formula (2.9.3.4.5.2) may be used when toxicity data are available for all highly toxic ingredients
in the mixture and there is convincing evidence that all other ingredients, including those for which specific
acute and/or chronic toxicity data are not available, are of low or no toxicity and do not significantly
contribute to the environmental hazard of the mixture.
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Table 2.9.5: Multiplying factors for highly toxic ingredients of mixtures

Acute toxicity M factor Chronic toxicity M factor
L(E)Cs value NOEC value NRD ? RD"
ingredients | ingredients
0.1<L(E)Csr<1 1 0.01<NOEC<0.1 1 -
0.01<L(E)Cs<0.1 10 0.001 < NOEC <0.01 10 1
0.001 < L(E)Cs <0.01 100 0.0001 < NOEC < 0.001 100 10
0.0001 < L(E)Csp < 0.001 1000 0.00001 < NOEC < 0.0001 1000 100
0.00001 < L(E)Cs,<0.0001 | 10000 | 0.000001 < NOEC < 0.00001 10 000 1000
(continue in factor 10 intervals) (continue in factor 10 intervals)

Non-rapidly degradable.
Rapidly degradable.

2.9.3.4.6.5 Classification of mixtures with ingredients without any useable information

2.9.3.4.6.5.1 In the event that no useable information on acute and/or chronic aquatic toxicity is available
for one or more relevant ingredients, it is concluded that the mixture cannot be attributed (a) definitive
hazard category(ies). In this situation the mixture shall be classified based on the known ingredients only.

294 Lithium batteries

Cells and batteries, cells and batteries contained in equipment, or cells and batteries packed
with equipment, containing lithium in any form shall be assigned to UN Nos. 3090, 3091, 3480 or 3481 as
appropriate. They may be transported under these entries if they meet the following provisions:

(@)

Each cell or battery is of the type proved to meet the requirements of each test of the
Manual of Tests and Criteria, Part 111, sub-section 38.3;

Cells and batteries manufactured according to a type meeting the requirements of sub-
section 38.3 of the Manual of Tests and Criteria, Revision 3, Amendment 1 or any
subsequent revision and amendment applicable at the date of the type testing may
continue to be transported, unless otherwise provided in these Regulations.

Cell and battery types only meeting the requirements of the Manual of Tests and
Criteria, Revision 3, are no longer valid. However, cells and batteries manufactured in
conformity with such types before 1 July 2003 may continue to be transported if all
other applicable requirements are fulfilled.

NOTE: Batteries shall be of a type proved to meet the testing requirements of the
Manual of Tests and Criteria, part 11, sub-section 38.3, irrespective of whether the cells of
which they are composed are of a tested type.

(b)

(©

(d)

(e)

Each cell and battery incorporates a safety venting device or is designed to preclude a
violent rupture under conditions normally incident to transport;

Each cell and battery is equipped with an effective means of preventing external short
circuits;

Each battery containing cells or series of cells connected in parallel is equipped with
effective means as necessary to prevent dangerous reverse current flow (e.g., diodes,
fuses, etc.);

Cells and batteries shall be manufactured under a quality management programme that
includes:
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(i)

(i)

(iii)

(iv)

v)

(vi)
(vii)

(viii)

(ix)

NOTE:
certification is not required, but the procedures listed in (i) to (ix) above shall be properly
recorded and traceable. A copy of the quality management programme shall be made
available to the competent authority upon request.

)

(9)
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A description of the organizational structure and responsibilities of personnel
with regard to design and product quality;

The relevant inspection and test, quality control, quality assurance, and process
operation instructions that will be used;

Process controls that should include relevant activities to prevent and detect
internal short circuit failure during manufacture of cells;

Quality records, such as inspection reports, test data, calibration data and
certificates. Test data shall be kept and made available to the competent
authority upon request;

Management reviews to ensure the effective operation of the quality
management programme;

A process for control of documents and their revision;

A means for control of cells or batteries that are not conforming to the type
tested as mentioned in (a) above;

Training programmes and qualification procedures for relevant personnel; and
Procedures to ensure that there is no damage to the final product.

In house quality management programmes may be accepted. Third party

Lithium batteries, containing both primary lithium metal cells and rechargeable
lithium ion cells, that are not designed to be externally charged (see special provision
387 of Chapter 3.3) shall meet the following conditions:

()

(i)
(iii)
(iv)

The rechargeable lithium ion cells can only be charged from the primary lithium
metal cells;

Overcharge of the rechargeable lithium ion cells is precluded by design;
The battery has been tested as a lithium primary battery;

Component cells of the battery shall be of a type proved to meet the respective
testing requirements of the Manual of Tests and Criteria, part Ill, sub-section
38.3.

Manufacturers and subsequent distributors of cells or batteries shall make available
the test summary as specified in the Manual of Tests and Criteria, Part 111, sub-section
38.3, paragraph 38.3.5.
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CHAPTER 3.1
GENERAL
3.11 Scope and general provisions
3111 The Dangerous Goods List in this Chapter lists the dangerous goods most commonly carried

but is not exhaustive. It is intended that the list cover, as far as practicable, all dangerous substances of
commercial importance.

3.1.1.2 Where a substance or article is specifically listed by name in the Dangerous Goods List, it
shall be transported in accordance with the provisions in the List which are appropriate for that substance or
article. A “generic” or “not otherwise specified” entry may be used to permit the transport of substances or
articles which do not appear specifically by name in the Dangerous Goods List. Such a substance or article
may be transported only after its dangerous properties have been determined. The substance or article shall
then be classified according to the class definitions and test criteria and the name in the Dangerous Goods
List which most appropriately describes the substance or article shall be used. The classification shall be
made by the appropriate competent authority when so required or may otherwise be made by the consignor.
Once the class of the substance or article has been so established, all conditions for dispatch and transport, as
provided in these Regulations shall be met. Any substance or article having or suspected of having explosive
characteristics shall first be considered for inclusion in Class 1. Some collective entries may be of the
“generic” or “not otherwise specified” type provided that the regulations contain provisions ensuring safety,
both by excluding extremely dangerous goods from normal transport and by covering all subsidiary hazards
inherent in some goods.

3.1.13 The Dangerous Goods List does not include goods which are so dangerous that their
transport, except with special authorization, is prohibited. Such goods are not listed because the transport of
some goods may be prohibited for some modes of transport and allowed in others and, in addition, because it
would be impossible to draw up an exhaustive list. Moreover, any such list would soon cease to be
exhaustive because of the frequent introduction of new substances; and the absence of a substance from such
a list might give the mistaken impression that that substance could be carried without special restrictions.
Inherent instability in goods may take different dangerous forms, for example, explosion, polymerization,
with intense evolution of heat, or emission of toxic gases. In respect of most substances, such tendencies can
be controlled by correct packing, dilution, stabilization, addition of an inhibitor, refrigeration or other
precautions.

3.114 Where precautionary measures are laid down in the Dangerous Goods List in respect of a
given substance or article (e.g. that it shall be “stabilized” or “with x% water or phlegmatizer”) such
substance or article may not normally be carried when these measures have not been taken, unless the item in
guestion is listed elsewhere (e.g. Class 1) without any indication of, or with different, precautionary
measures.

3.1.2 Proper shipping name
NOTE: For proper shipping names to be used for the transport of samples, see 2.0.4.
3121 The proper shipping name is that portion of the entry most accurately describing the goods in

the Dangerous Goods List, which is shown in upper case characters (plus any numbers, Greek letters, “sec”,
“tert”, and the letters m, n, o, p, which form an integral part of the name). An alternative proper shipping
name may be shown in brackets following the main proper shipping name [e.g., ETHANOL (ETHYL
ALCOHOL)]. Portions of an entry appearing in lower case need not be considered as part of the proper
shipping name but may be used.

3.1.2.2 When a combination of several distinct proper shipping names are listed under a single UN
number, and these are separated by “and” or ”or” in lower case or are punctuated by commas, only the most
appropriate shall be shown in the transport document and package marks. Examples illustrating the selection
of the proper shipping name for such entries are:
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(@ UN 1057 LIGHTERS or LIGHTER REFILLS - The proper shipping name is the most
appropriate of the following possible combinations:

LIGHTERS
LIGHTER REFILLS;

(b) UN 2793 FERROUS METAL BORINGS, SHAVINGS, TURNINGS or CUTTINGS
in a form liable to self-heating. The proper shipping name is the most appropriate of
the following combinations:

FERROUS METAL BORINGS

FERROUS METAL SHAVINGS
FERROUS METAL TURNINGS
FERROUS METAL CUTTINGS

3.12.3 Proper shipping names may be used in the singular or plural as appropriate. In addition,
when qualifying words are used as part of the proper shipping name, their sequence on documentation or
package marks is optional. For instance, “DIMETHYLAMINE AQUEOUS SOLUTION” may alternatively
be shown “AQUEOUS SOLUTION OF DIMETHYLAMINE”. Commercial or military names for goods of
Class 1 which contain the proper shipping name supplemented by additional descriptive text may be used.

3.124 Many substances have an entry for both the liquid and solid state (see definitions for liquid
and solid in 1.2.1), or for the solid and solution. These are allocated separate UN numbers which are not
necessarily adjacent to each other. Details are provided in the alphabetical index, e.g.:

NITROXYLENES, LIQUID 6.1 1665
NITROXYLENES, SOLID 6.1 3447

3.125 Unless it is already included in capital letters in the name indicated in the Dangerous Goods
List, the qualifying word “MOLTEN” shall be added as part of the proper shipping name when a substance,
which is a solid in accordance with the definition in 1.2.1, is offered for transport in the molten state
(e.g. ALKYLPHENOL, SOLID, N.O.S., MOLTEN).

3.1.2.6 Except for self-reactive substances and organic peroxides and unless it is already included in
capital letters in the name indicated in the Dangerous Goods List, the word STABILIZED shall be added as
part of the proper shipping name of a substance which, without stabilization, would be forbidden from
transport in accordance with 1.1.2 due to it being liable to dangerously react under conditions normally
encountered in transport (e.g.: “TOXIC LIQUID, ORGANIC, N.O.S., STABILIZED”).

When temperature control is used to stabilize such substances to prevent the development of
any dangerous excess pressure or the evolution of excessive heat, or when chemical stabilization is used in
combination with temperature control, then:

(@) For liquids and solids where the SAPT (measured without or with inhibitor, when
chemical stabilization is applied) is less than or equal to that prescribed in 2.4.2.5.2,
special provision 386 of Chapter 3.3 and the provisions of 7.1.5 apply;

(b)  Unless it is already included in capital letters in the name indicated in the Dangerous
Goods List, the words “TEMPERATURE CONTROLLED” shall be added as part of
the proper shipping name;

(c) For gases: the conditions of transport shall be approved by the competent authority.

3.1.2.7 Hydrates may be transported under the proper shipping name for the anhydrous substance.
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3.1.2.8 Generic or “not otherwise specified” (N.O.S.) names

3.1.28.1 Generic and “not otherwise specified” proper shipping names that are assigned to special
provision 274 or 318 in Column 6 of the Dangerous Goods List shall be supplemented with the technical or
chemical group names unless a national law or international convention prohibits its disclosure if it is a
controlled substance. For explosives of Class 1, the dangerous goods description may be supplemented by
additional descriptive text to indicate commercial or military names. Technical and chemical group names
shall be entered in brackets immediately following the proper shipping name. An appropriate modifier, such
as ‘“contains” or “containing” or other qualifying words such as “mixture”, “solution”, etc. and the
percentage of the technical constituent may also be used. For example: “UN 1993 Flammable liquid, n.o.s.
(contains xylene and benzene), 3, PG 1I”.

312811 The technical name shall be a recognized chemical or biological name, or other name
currently used in scientific and technical handbooks, journals and texts. Trade names shall not be used for
this purpose. In the case of pesticides, only ISO common name(s), other name(s) in the World Health
Organisation (WHO) Recommended Classification of Pesticides by Hazard and Guidelines to Classification,
or the name(s) of the active substance(s) may be used.

3.1.28.1.2 When a mixture of dangerous goods or articles containing dangerous goods are described by
one of the “N.O.S.” or “generic” entries to which special provision 274 has been allocated in the Dangerous
Goods List, not more than the two constituents which most predominantly contribute to the hazard or hazards
of the mixture or of the articles need to be shown, excluding controlled substances when their disclosure is
prohibited by national law or international convention. If a package containing a mixture is labelled with any
subsidiary hazard label, one of the two technical names shown in brackets shall be the name of the
constituent which compels the use of the subsidiary hazard label.

3.1.28.1.3 Examples illustrating the selection of the proper shipping name supplemented with the
technical name of goods for such N.O.S. entries are:

UN 2902 PESTICIDE, LIQUID, TOXIC, N.O.S. (drazoxolon).

UN 3394 ORGANOMETALLIC SUBSTANCE, LIQUID, PYROPHORIC, WATER-
REACTIVE (trimethylgallium)

UN 3540 ARTICLES CONTAINING FLAMMABLE LIQUIDS N.O.S. (pyrrolidine)

3.1.3 Mixtures or solutions

NOTE: Where a substance is specifically listed by name in the Dangerous Goods List, 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 its 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 2.0.2.2 and 2.0.2.5).

3.13.1 A mixture or solution is not subject to these Regulations if the characteristics, properties,
form or physical state of the mixture or solution are such that it does not meet the criteria, including human
experience criteria, for inclusion in any class.

3.1.3.2 A mixture or solution meeting the classification criteria of these Regulations composed of a
single predominant substance identified by name in the Dangerous Goods List and one or more substances
not subject to these Regulations 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:

(@)  The mixture or solution is identified by name in the Dangerous Goods List;

(b) The name and description of the substance named in the Dangerous Goods List
specifically indicate that they apply only to the pure substance;
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(c)  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

(d) 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.

3.1.3.21 Qualifying words such as “MIXTURE” or “SOLUTION”, as appropriate, shall be added as
part of the proper shipping name, for example, “ACETONE SOLUTION”. In addition, the concentration of
the mixture or solution may also be indicated after the basic description of the mixture or solution, for
example, “ACETONE 75% SOLUTION”.

3.1.3.3 A mixture or solution meeting the classification criteria of these Regulations 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.
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CHAPTER 3.2

DANGEROUS GOODS LIST

Structure of the dangerous goods list

The Dangerous Goods List is divided into 11 columns as follows:

“UN No.” - this column contains the serial number assigned to the article or substance under
the United Nations system.

“Name and description” - this column contains the proper shipping names in uppercase
characters, which may be followed by additional descriptive text presented in lowercase
characters (see 3.1.2). An explanation of some of the terms used appears in Appendix B.
Proper shipping names may be shown in the plural where isomers of similar classification
exist. Hydrates may be included under the proper shipping name for the anhydrous
substance, as appropriate.

Unless otherwise indicated for an entry in the dangerous goods list, the word “solution” in a
proper shipping name means one or more named dangerous goods dissolved in a liquid that
is not otherwise subject to these Regulations.

“Class or division” - this column contains the class or division and in the case of Class 1, the
compatibility group assigned to the article or substance according to the classification system
described in Chapter 2.1.

“Subsidiary hazard” - this column contains the class or division number of any important
subsidiary hazards which have been identified by applying the classification system
described in Part 2.

“UN packing group” - this column contains the UN packing group number (i.e. I, Il or I1I)
assigned to the article or substance. If more than one packing group is indicated for the entry,
the packing group of the substance or formulation to be transported shall be determined,
based on its properties, through application of the hazard grouping criteria as provided in
Part 2.

“Special provisions” - this column contains a number referring to any special provision(s)
indicated in 3.3.1 that are relevant to the article or substance. Special provisions apply to all
the packing groups permitted for a particular substance or article unless the wording makes it
otherwise apparent.

“Limited Quantities” - this column provides the maximum quantity per inner packaging or
article for transporting dangerous goods as limited quantities in accordance with Chapter 3.4.

“Excepted Quantities” - this column provides an alphanumeric code described in sub-section
3.5.1.2 which indicates the maximum quantity per inner and outer packaging for transporting
dangerous goods as excepted quantities in accordance with Chapter 3.5.

“Packing instruction” - This column contains alphanumeric codes which refer to the relevant
packing instructions specified in section 4.1.4. The packing instructions indicate the
packaging (including IBCs and large packagings), which may be used for the transport of
substances and articles.

A code including the letter “P” refers to packing instructions for the use of packagings
described in Chapters 6.1, 6.2 or 6.3.
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A code including the letters “IBC” refers to packing instructions for the use of IBCs
described in Chapter 6.5.

A code including the letters “LP” refers to packing instructions for the use of large
packagings described in Chapter 6.6.

When a particular code is not provided, it means the substance is not authorized in the type
of packaging that may be used according to the packing instructions bearing that code.

When N/A is included in the column it means that the substance or article need not be
packaged.

The packing instructions are listed in numerical order in section 4.1.4 as follows:

Sub-section 4.1.4.1: Packing instructions concerning the use of packagings (except
IBCs and large packagings) (P);

Sub-section 4.1.4.2: Packing instructions concerning the use of IBCs (IBC);
Sub-section 4.1.4.3: Packing instructions concerning the use of large packagings (LP).

“Special packing provisions” - this column contains alphanumeric codes which refer to the
relevant special packing provisions specified in section 4.1.4. The special packing provisions
indicate the special provisions for packaging (including IBCs and large packagings).

A special packing provision including the letters “PP” refers to special packing provision
applicable to the use of packing instructions bearing the Code “P” in 4.1.4.1.

A special packing provision including the letter “B” refers to special packing provision
applicable to the use of packing instructions bearing the code “IBC” in 4.1.4.2.

A special provision including the letter “L” refers to special packing provision applicable to
packing instructions bearing the code “LP” in 4.1.4.3.

“Portable tank and bulk containers/Instructions” - this column contains a number preceded
by the letter “T” which refers to the relevant instruction in 4.2.5 specifying the tank type(s)
required for the transport of the substance in portable tanks.

A code including the letters “BK” refers to types of bulk containers used for the transport of
bulk goods described in Chapter 6.8.

The gases authorized for transport in MEGCs are indicated in the column “MEGC” in Tables
1 and 2 of packing instruction P200 in 4.1.4.1.

“Portable tank and bulk containers/Special provisions” - this column contains a number
preceded by the letters “TP” referring to any special provisions indicated in 4.2.5.3 that
apply to the transport of the substance in portable tanks.

Abbreviations and symbols

The following abbreviations or symbols are used in the Dangerous Goods List and have the

meanings shown:

Abbreviation Column Meaning
N.O.S. 2 Not otherwise specified.
+ 2 Entry for which there is an explanation in Appendix B.
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Packagings and IBCs

Portable tanks and

Class |Subsi-| UN |Special| Limited and bulk containers
UN Name and description or diary | packing | provi- excepted Special
No. division |hazard| group | sions quantities | . Packm_g packing Instruc- Spe_c!al
instruction i tions  |provisions
provisions
@ @ (©) 4) ©) ©® | (7a) | (7b) ®) ©) (10) 11
- 312 2.0 20 | 2013 | 33 34 35 414 414 1425/432] 425

0004 |JAMMONIUM PICRATE dry or 1.1D 0 EO P112(a) PP26
wetted with less than 10% water, by P112(b)
massT P112(c)

0005 |CARTRIDGES FOR WEAPONS 1.1F 0 EO P130
with bursting charget

0006 |CARTRIDGES FOR WEAPONS 1.1E 0 EO P130 PP67
with bursting charget LP101 L1

0007 |CARTRIDGES FOR WEAPONS 1.2F 0 EO P130
with bursting charget

0009 |JAMMUNITION, INCENDIARY 1.2G 0 EO P130 PP67
with or without burster, expelling LP101 L1
charge or propelling charge¥

0010 |JAMMUNITION, INCENDIARY 1.3G 0 EO P130 PP67
with or without burster, expelling LP101 L1
charge or propelling charge¥

0012 [CARTRIDGES FOR WEAPONS, 1.4S 364 5 kg EO P130
INERT PROJECTILE or
CARTRIDGES, SMALL ARMS+

0014 |ICARTRIDGES FOR WEAPONS, 1.4S 364 | 5kg EO P130
BLANK or CARTRIDGES,

SMALL ARMS, BLANK or
CARTRIDGES FOR TOOLS,
BLANK?

0015 [AMMUNITION, SMOKE with or 1.2G 204 0 EO P130 PP67
without burster, expelling charge or LP101 L1
propelling charget

0016 [AMMUNITION, SMOKE with or 1.3G 204 0 EO P130 PP67
without burster, expelling charge or LP101 L1
propelling charget

0018 ]AMMUNITION, TEAR- 1.2G 6.1 0 EO P130 PP67
PRODUCING with burster, 8 LP101 L1
expelling charge or propelling
chargef

0019 ]AMMUNITION, TEAR- 1.3G 6.1 0 EO P130 PP67
PRODUCING with burster, 8 LP101 L1
expelling charge or propelling
chargef

0020 [AMMUNITION, TOXIC with 1.2K 6.1 274 0 EO P101
burster, expelling charge or
propelling charget

0021 |AMMUNITION, TOXIC with 1.3K 6.1 274 0 EO P101
burster, expelling charge or
propelling chargef

0027 |BLACK POWDER 11D 0 EO P113 PP50
(GUNPOWDER), granular or as a
meal

0028 |BLACK POWDER 11D 0 EO P113 PP51
(GUNPOWDER), COMPRESSED
or BLACK POWDER
(GUNPOWDER), IN PELLETS

0029 IDETONATORS, NON-ELECTRIC | 1.1B 0 EO P131 PP68
for blastingt

0030 IDETONATORS, ELECTRIC for 1.1B 0 EO P131
blasting

0033 [IBOMBS with bursting charget 1.1F EO P130

0034 IBOMBS with bursting charget 1.1D EO P130 PP67

LP101 L1

0035 [BOMBS with bursting charget 1.2D 0 EO P130 PP67

LP101 L1
0037 |BOMBS, PHOTO-FLASHT 1.1F EO P130
0038 |BOMBS, PHOTO-FLASHT 1.1D EO P130 PP67
LP101 L1
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Packagings and IBCs

Portable tanks and

Class |Subsi-| UN |Special| Limited and bulk containers
UN Name and description or diary | packing | provi- excepted Special
No. division |hazard| group | sions quantities | . Packm_g packing Instruc- Spe_c!al
instruction i tions  |provisions
provisions
@ @ (©) 4) ©) ©® | (7a) | (7b) ®) ©) (10) 11
- 312 2.0 20 | 2013 | 33 34 35 414 414 1425/432| 425
0039 |BOMBS, PHOTO-FLASHY 1.2G 0 EO P130 PP67
LP101 L1
0042 [BOOSTERS without detonatorf 1.1D 0 EO P132(a)
P132(b)
0043 |BURSTERS, explosivef 11D EO P133 PP69
0044 |PRIMERS, CAP TYPE} 1.4S EO P133
0048 |CHARGES, DEMOLITIONY 11D EO P130 PP67
LP101 L1
0049 |CARTRIDGES, FLASH} 1.1G 0 EO P135
0050 [CARTRIDGES, FLASH} 1.3G 0 EO P135
0054 |CARTRIDGES, SIGNALT 1.3G 0 EO P135
0055 |CASES, CARTRIDGE, EMPTY, 1.4S 364 | 5kg EO P136
WITH PRIMER
0056 |CHARGES, DEPTHY 11D 0 EO P130 PP67
LP101 L1
0059 [CHARGES, SHAPED without 11D 0 EO pP137 PP70
detonatorf
0060 |CHARGES, SUPPLEMENTARY, 11D 0 EO P132(a)
EXPLOSIVET P132(h)
0065 [CORD, DETONATING, flexiblef 11D 0 EO P139 PP71
PP72
0066 |[CORD, IGNITER 1.4G EO P140
0070 |CUTTERS, CABLE, EXPLOSIVEYf| 1.4S EO P134
LP102
0072 |CYCLOTRIMETHYLENE- 11D 266 0 EO P112(a) PP45
TRINITRAMINE (CYCLONITE;
HEXOGEN; RDX), WETTED with
not less than 15% water, by massT
0073 |IDETONATORS FOR 1.1B 0 EO P133
AMMUNITIONT
0074 |DIAZODINITROPHENOL, 1.1A 266 0 EO P110(a) PP42
WETTED with not less than 40% P110(b)
water, or mixture of alcohol and
water, by masst
0075 |DIETHYLENEGLYCOL 11D 266 0 EO P115 PP53
DINITRATE, DESENSITIZED PP54
with not less than 25% non-volatile, PP57
water-insoluble phlegmatizer, by PP58
massT
0076 [DINITROPHENOL, dry or wetted 11D 6.1 0 EO P112(a) PP26
with less than 15% water, by masst P112(b)
P112(c)
0077 [DINITROPHENOLATES, alkali 1.3C 6.1 0 EO P114(a) PP26
metals, dry or wetted with less than P114(b)
15% water, by mass¥
0078 IDINITRORESORCINOL, dry or 11D 0 EO P112(a) PP26
wetted with less than 15% water, by P112(b)
massT P112(c)
0079 [HEXANITRODIPHENYLAMINE 11D 0 EO P112(b)
(DIPICRYLAMINE; HEXYL)} P112(c)
0081 |EXPLOSIVE, BLASTING, 11D 0 EO P116 PP63
TYPE A} PP66
0082 |EXPLOSIVE, BLASTING, 11D 0 EO P116 PP61
TYPE B} PP62
IBC100 B9
0083 [EXPLOSIVE, BLASTING, 11D 267 0 EO P116
TYPE Ct
0084 [EXPLOSIVE, BLASTING, 11D 0 EO P116
TYPE Dt
0092 |[FLARES, SURFACE+ 1.3G EO P135
0093 |[FLARES, AERIALY 1.3G EO P135
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Packagings and IBCs

Portable tanks and

Class |Subsi-| UN |Special| Limited and bulk containers
UN Name and description or diary | packing | provi- excepted Special
No. division |hazard| group | sions quantities | . Packm_g packing Instruc- Spe_c!al
instruction . tions  |provisions
provisions
@) ?) @@l 6 [©O[][m][ @ ©) (10) (1)
- 3.1.2 2.0 20 | 2013 | 33 34 35 414 414 |425/432] 425

0094 [FLASH POWDERT 1.1G EO P113 PP49

0099 [FRACTURING DEVICES, 1.1D EO P134
EXPLOSIVE without detonator, for LP102
oil wells

0101 |FUSE, NON-DETONATING+ 1.3G 0 EO P140 PP74

PP75

0102 |CORD (FUSE), DETONATING, 1.2D 0 EO P139 PP71
metal cladf

0103 [FUSE, IGNITER, tubular, metal 1.4G 0 EO P140
cladt

0104 [CORD (FUSE), DETONATING, 14D 0 EO P139 PP71
MILD EFFECT, metal cladf

0105 [FUSE, SAFETY } 1.4S 0 EO P140 PP73

0106 [FUZES, DETONATINGTY 1.1B 0 EO P141

0107 [FUZES, DETONATINGTY 1.2B 0 EO P141

0110 [GRENADES, PRACTICE, hand or 1.4S 0 EO P141
riflet

0113 |GUANYL NITROSAMINO- 1.1A 266 0 EO P110(a) PP42
GUANYLIDENE HYDRAZINE, P110(b)

WETTED with not less than 30%
water, by mass{

0114 |GUANYL NITROSAMINO- 1.1A 266 0 EO P110(a) PP42
GUANYLTETRAZENE P110(b)
(TETRAZENE), WETTED with not
less than 30% water, or mixture of
alcohol and water, by masst

0118 [HEXOLITE (HEXOTOL), dry or 11D 0 EO P112(a)
wetted with less than 15% water, by P112(b)
masst P112(c)

0121 [IGNITERST 1.1G EO P142

0124 JET PERFORATING GUNS, 11D EO P101
CHARGED, oil well, without
detonator{

0129 [LEAD AZIDE, WETTED with not 1.1A 266 0 EO P110(a) PP42
less than 20% water, or mixture of P110(b)
alcohol and water, by mass{

0130 [LEAD STYPHNATE (LEAD 1.1A 266 0 EO P110(a) PP42
TRINITRORESORCINATE), P110(b)

WETTED with not less than 20%
water, or mixture of alcohol and
water, by masst

0131 |LIGHTERS, FUSEf 1.4S EO P142

0132 |IDEFLAGRATING METAL SALTS| 1.3C EO P114(a) PP26
OF AROMATIC P114(b)
NITRODERIVATIVES, N.O.S.}

0133 IMANNITOL HEXANITRATE 11D 266 0 EO P112(a)
(NITROMANNITE), WETTED
with not less than 40% water, or
mixture of alcohol and water, by
massT

0135 [MERCURY FULMINATE, 1.1A 266 0 EO P110(a) PP42
WETTED with not less than 20% P110(b)
water, or mixture of alcohol and
water, by mass{

0136 [MINES with bursting charget 1.1F EO P130

0137 [MINES with bursting charget 11D EO P130 PP67

LP101 L1

0138 IMINES with bursting charget 1.2D 0 EO P130 PP67

LP101 L1
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0143 |INITROGLYCERIN, 1.1D 6.1 266 0 EO P115 PP53
DESENSITIZED with not less than 271 PP54
40% non-volatile water-insoluble PP57
phlegmatizer, by mass{ PP58

0144 |INITROGLYCERIN SOLUTION IN| 1.1D 358 0 EO P115 PP45
ALCOHOL with more than 1% but PP55
not more than 10% nitroglycerinf PP56

PP59
PP60

0146 INITROSTARCH, dry or wetted 11D 0 EO P112(a)

with less than 20% water, by mass¥ P112(b)
P112(c)

0147 |NITRO UREA+t 1.1D EO P112(b)

0150 |PENTAERYTHRITE 1.1D 266 EO P112(a)
TETRANITRATE P112(b)
(PENTAERYTHRITOL
TETRANITRATE; PETN),

WETTED with not less than 25%
water, by mass, or
PENTAERYTHRITE
TETRANITRATE
(PENTAERYTHRITOL
TETRANITRATE; PETN),
DESENSITIZED with not less than
15% phlegmatizer, by masst

0151 |PENTOLITE, dry or wetted with 11D 0 EO P112(a)
less than 15% water, by masst P112(b)

P112(c)

0153 [TRINITROANILINE 11D 0 EO P112(b)
(PICRAMIDE) P112(c)

0154 [TRINITROPHENOL (PICRIC 11D 0 EO P112(a) PP26
ACID), dry or wetted with less than P112(b)

30% water, by masst P112(c)

0155 [TRINITROCHLOROBENZENE 11D 0 EO P112(b)
(PICRYL CHLORIDE)} P112(c)

0159 [POWDER CAKE (POWDER 1.3C 266 0 EO P111 PP43
PASTE), WETTED with not less
than 25% water, by mass¥

0160 [POWDER, SMOKELESST 1.1C 0 EO P114(b) PP50

PP52

0161 [POWDER, SMOKELESS} 1.3C 0 EO P114(b) PP50

PP52

0167 [PROJECTILES with bursting 1.1F 0 EO P130
chargef

0168 [PROJECTILES with bursting 11D 0 EO P130 PP67
charget LP101 L1

0169 [PROJECTILES with bursting 1.2D 0 EO P130 PP67
charget LP101 L1

0171 |JAMMUNITION, ILLUMINATING | 1.2G 0 EO P130 PP67
with or without burster, expelling LP101 L1
charge or propelling chargef

0173 |RELEASE DEVICES, 1.4S 0 EO P134
EXPLOSIVEY LP102

0174 |RIVETS, EXPLOSIVE 1.4S 0 EO P134

LP102
0180 [ROCKETS with bursting charget 1.1F EO P130
0181 [ROCKETS with bursting charget 1.1E EO P130 PP67
LP101 L1
0182 [ROCKETS with bursting charget 1.2E 0 EO P130 PP67
LP101 L1
0183 [ROCKETS with inert head 1.3C 0 EO P130 PP67
LP101 L1
0186 |ROCKET MOTORS+ 1.3C 0 EO P130 PP67
LP101 L1
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0190 |[SAMPLES, EXPLOSIVE, other 16 EO P101
than initiating explosivef 274
0191 |SIGNAL DEVICES, HANDY 1.4G EO P135
0192 |SIGNALS, RAILWAY TRACK, 1.1G EO P135
EXPLOSIVEY}
0193 |SIGNALS, RAILWAY TRACK, 1.4S 0 EO P135
EXPLOSIVE}
0194 |SIGNALS, DISTRESS, ship¥ 1.1G 0 EO P135
0195 |SIGNALS, DISTRESS, ship¥ 1.3G 0 EO P135
0196 |SIGNALS, SMOKET 1.1G 0 EO P135
0197 |SIGNALS, SMOKET 1.4G 0 EO P135
0204 |SOUNDING DEVICES, 1.2F 0 EO P134
EXPLOSIVE} LP102
0207 |TETRANITROANILINEf 1.1D 0 EO P112(b)
P112(c)
0208 |TRINITROPHENYLMETHYL- 1.1D 0 EO P112(b)
NITRAMINE (TETRYL)T P112(c)
0209 |TRINITROTOLUENE (TNT), dry 1.1D 0 EO P112(b) PP46
or wetted with less than 30% water, P112(c)
by mass
0212 [TRACERS FOR AMMUNITION 1.3G EO P133 PP69
0213 |TRINITROANISOLE 1.1D EO P112(b)
P112(c)
0214 |TRINITROBENZENE, dry or 1.1D 0 EO P112(a)
wetted with less than 30% water, by P112(b)
massT P112(c)
0215 |TRINITROBENZOIC ACID, dryor| 1.1D 0 EO P112(a)
wetted with less than 30% water, by P112(b)
masst P112(c)
0216 |TRINITRO-m-CRESOL} 1.1D 0 EO P112(b) PP26
P112(c)
0217 [TRINITRONAPHTHALENET 1.1D 0 EO P112(b)
P112(c)
0218 |TRINITROPHENETOLEY 11D 0 EO P112(b)
P112(c)
0219 |TRINITRORESORCINOL 1.1D 0 EO P112(a) PP26
(STYPHNIC ACID), dry or wetted P112(b)
with less than 20% water, or mixture P112(c)
of alcohol and water, by masst
0220 [UREA NITRATE, dry or wetted 1.1D 0 EO P112(a)
with less than 20% water, by mass¥ P112(b)
P112(c)
0221 |WARHEADS, TORPEDO with 1.1D 0 EO P130 PP67
bursting charget LP101 L1
0222 |AMMONIUM NITRATE 1.1D 370 0 EO P112(b) PP47
P112(c)
IBC100 B2, B3,
B17
0224 |BARIUM AZIDE, dry or wetted 11A 6.1 0 EO P110(a) PP42
with less than 50% water, by mass¥ P110(b)
0225 |BOOSTERS WITH DETONATOR}| 1.1B EO P133 PP69
0226 |CYCLOTETRAMETHYLENE- 1.1D 266 EO P112(a) PP45
TETRANITRAMINE (HMX;
OCTOGEN), WETTED with not
less than 15% water, by masst
0234 |SODIUM DINITRO-0- 1.3C 0 EO P114(a) PP26
CRESOLATE, dry or wetted with P114(b)
less than 15% water, by masst
0235 |SODIUM PICRAMATE, dry or 1.3C 0 EO P114(a) PP26
wetted with less than 20% water, by P114(b)
mass
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0236 |ZIRCONIUM PICRAMATE, dry or| 1.3C 0 EO P114(a) PP26
wetted with less than 20% water, by P114(b)
masst
0237 |CHARGES, SHAPED, FLEXIBLE, | 1.4D 0 EO P138
LINEART
0238 |ROCKETS, LINE-THROWING+ 1.2G EO P130
0240 |ROCKETS, LINE-THROWING+ 1.3G EO P130
0241 |EXPLOSIVE, BLASTING, 1.1D EO P116 PP61
TYPE Et PP62
IBC100 B10
0242 |CHARGES, PROPELLING, FOR 1.3C 0 EO P130
CANNONY
0243 |AMMUNITION, INCENDIARY, 1.2H 0 EO P130 PP67
WHITE PHOSPHORUS with LP101 L1
burster, expelling charge or
propelling charget
0244 | AMMUNITION, INCENDIARY, 1.3H 0 EO P130 PP67
WHITE PHOSPHORUS with LP101 L1
burster, expelling charge or
propelling charget
0245 |AMMUNITION, SMOKE, WHITE | 1.2H 0 EO P130 PP67
PHOSPHORUS with burster, LP101 L1
expelling charge or propelling
chargef
0246 |AMMUNITION, SMOKE, WHITE | 1.3H 0 EO P130 PP67
PHOSPHORUS with burster, LP101 L1
expelling charge or propelling
chargef
0247 |AMMUNITION, INCENDIARY, 1.3) 0 EO P101
liquid or gel, with burster, expelling
charge or propelling chargef
0248 |CONTRIVANCES, WATER- 1.2L 274 0 EO P144 PP77
ACTIVATED with burster,
expelling charge or propelling
charget
0249 |CONTRIVANCES, WATER- 1.3L 274 0 EO P144 PP77
ACTIVATED with burster,
expelling charge or propelling
charget
0250 ROCKET MOTORS WITH 1.3L 0 EO P101
HYPERGOLIC LIQUIDS with or
without expelling charge¥
0254 AMMUNITION, ILLUMINATING | 1.3G 0 EO P130 PP67
with or without burster, expelling LP101 L1
charge or propelling chargef
0255 IDETONATORS, ELECTRIC for 1.4B 0 EO P131
blasting
0257 [FUZES, DETONATINGTY 1.4B EO P141
0266 |OCTOLITE (OCTOL), dry or 1.1D EO P112(a)
wetted with less than 15% water, by P112(b)
masst P112(c)
0267 IDETONATORS, NON-ELECTRIC | 1.4B 0 EO P131 PP68
for blastingt
0268 IBOOSTERS WITH DETONATORTY| 1.2B 0 EO P133 PP69
0271 |CHARGES, PROPELLINGY 1.1C 0 EO P143 PP76
0272 |CHARGES, PROPELLINGY 1.3C 0 EO P143 PP76
0275 |CARTRIDGES, POWER DEVICEt| 1.3C 0 EO P134
LP102
0276 |CARTRIDGES, POWER DEVICEf| 1.4C 0 EO P134
LP102
0277 |CARTRIDGES, OIL WELLY 1.3C 0 EO P134
LP102
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0278 |[CARTRIDGES, OIL WELL+} 1.4C 0 EO P134
LP102
0279 |CHARGES, PROPELLING, FOR 1.1C 0 EO P130
CANNONT
0280 |ROCKET MOTORST 1.1C 0 EO P130 PP67
LP101 L1
0281 |ROCKET MOTORST 1.2C 0 EO P130 PP67
LP101 L1
0282 INITROGUANIDINE (PICRITE), 11D 0 EO P112(a)
dry or wetted with less than 20% P112(b)
water, by masst P112(c)
0283 [BOOSTERS without detonatorf 1.2D 0 EO P132(a)
P132(h)
0284 |GRENADES, hand or rifle, with 1.1D 0 EO p141
bursting charget
0285 [GRENADES, hand or rifle, with 1.2D 0 EO P141
bursting charget
0286 WARHEADS, ROCKET with 1.1D 0 EO P130 PP67
bursting charget LP101 L1
0287 WARHEADS, ROCKET with 1.2D 0 EO P130 PP67
bursting charget LP101 L1
0288 |ICHARGES, SHAPED, FLEXIBLE, | 1.1D 0 EO P138
LINEART
0289 |CORD, DETONATING, flexiblef 14D 0 EO P139 PP71
PP72
0290 [CORD (FUSE), DETONATING, 1.1D 0 EO P139 PP71
metal cladt
0291 IBOMBS with bursting chargef 1.2F EO P130
0292 |GRENADES, hand or rifle, with 1.1F EO P141
bursting charget
0293 |GRENADES, hand or rifle, with 1.2F 0 EO P141
bursting charget
0294 IMINES with bursting charget 1.2F EO P130
0295 [ROCKETS with bursting charget 1.2F EO P130
0296 [SOUNDING DEVICES, 1.1F EO P134
EXPLOSIVEY LP102
0297 |JAMMUNITION, ILLUMINATING | 1.4G 0 EO P130 PP67
with or without burster, expelling LP101 L1
charge or propelling chargef
0299 |BOMBS, PHOTO-FLASHT 1.3G 0 EO P130 PP67
LP101 L1
0300 AMMUNITION, INCENDIARY 1.4G 0 EO P130 PP67
with or without burster, expelling LP101 L1
charge or propelling chargef
0301 |AMMUNITION, TEAR- 1.4G 6.1 0 EO P130 PP67
PRODUCING with burster, 8 LP101 L1
expelling charge or propelling
charget
0303 [AMMUNITION, SMOKE with or 1.4G 204 0 EO P130 PP67
without burster, expelling charge or LP101 L1
propelling chargef
0305 [FLASH POWDERf 1.3G 0 EO P113 PP49
0306 ITRACERS FOR AMMUNITION+} 1.4G 0 EO P133 PP69
0312 |CARTRIDGES, SIGNALTY 1.4G 0 EO P135
0313 [SIGNALS, SMOKE+ 1.2G 0 EO P135
0314 |IGNITERSt 1.2G 0 EO P142
0315 [IGNITERSt 1.3G 0 EO P142
0316 |[FUZES, IGNITING+ 1.3G 0 EO P141
0317 |[FUZES, IGNITING+ 1.4G 0 EO P141
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0318 |GRENADES, PRACTICE, hand or | 1.3G 0 EO p141
riflet
0319 |PRIMERS, TUBULART 1.3G EO P133
0320 |PRIMERS, TUBULART 1.4G EO P133
0321 |CARTRIDGES FOR WEAPONS 1.2E EO P130 PP67
with bursting charget LP101 L1
0322 |ROCKET MOTORS WITH 1.2L 0 EO P101
HYPERGOLIC LIQUIDS with or
without expelling charge¥
0323 [CARTRIDGES, POWER DEVICEf| 1.4S 347 0 EO P134
LP102
0324 |PROJECTILES with bursting 1.2F 0 EO P130
charget
0325 |IGNITERST 1.4G EO p142
0326 |[CARTRIDGES FOR WEAPONS, 1.1C EO P130
BLANKY
0327 |CARTRIDGES FOR WEAPONS, 1.3C 0 EO P130
BLANK or CARTRIDGES,
SMALL ARMS, BLANKY
0328 |[CARTRIDGES FOR WEAPONS, 1.2C 0 EO P130 PP67
INERT PROJECTILE} LP101 L1
0329 [TORPEDOES with bursting charget| 1.1E 0 EO P130 PP67
LP101 L1
0330 [TORPEDOES with bursting charget| 1.1F EO P130
0331 [EXPLOSIVE, BLASTING, 15D EO P116 PP61 T1 TP1
TYPE B PP62 TP17
(AGENT, BLASTING, TYPE B) PP64 TP32
IBC100
0332 |EXPLOSIVE, BLASTING, 15D 0 EO P116 PP61 T1 TP1
TYPE Ef PP62 TP17
(AGENT, BLASTING, TYPE E) IBC100 TP32
0333 [FIREWORKS¥ 1.1G 0 EO P135
0334 [FIREWORKS¥ 1.2G 0 EO P135
0335 [FIREWORKS 1.3G 0 EO P135
0336 [FIREWORKSY 1.4G 0 EO P135
0337 [FIREWORKS¥ 1.4S 0 EO P135
0338 |[CARTRIDGES FOR WEAPONS, 1.4C 0 EO P130
BLANK or CARTRIDGES,
SMALL ARMS, BLANKY
0339 [CARTRIDGES FOR WEAPONS, 1.4C 0 EO P130
INERT PROJECTILE or
CARTRIDGES, SMALL ARMS+
0340 [NITROCELLULOSE, dry or wetted | 1.1D 0 EO P112(a)
with less than 25% water (or P112(b)
alcohol), by massT
0341 INITROCELLULOSE, unmodified 11D 0 EO P112(b)
or plasticized with less than 18%
plasticizing substance, by masst
0342 INITROCELLULOSE, WETTED 1.3C 105 0 EO P114(a) PP43
with not less than 25% alcohol, by
mass
0343 INITROCELLULOSE, 1.3C 105 0 EO P111
PLASTICIZED with not less than
18% plasticizing substance, by
mass
0344 |PROJECTILES with bursting 1.4D 0 EO P130 PP67
charget LP101 L1
0345 [PROJECTILES, inert with tracerf 1.4S 0 EO P130 PP67
LP101 L1
0346 [PROJECTILES with burster or 1.2D 0 EO P130 PP67
expelling charget LP101 L1
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0347 |PROJECTILES with burster or 1.4D 0 EO P130 PP67
expelling chargef LP101 L1
0348 |CARTRIDGES FOR WEAPONS 1.4F 0 EO P130
with bursting charget
0349 |ARTICLES, EXPLOSIVE, N.O.S. 1.4S 178 0 EO P101
274
347
0350 |ARTICLES, EXPLOSIVE, N.O.S. 1.4B 178 0 EO P101
274
0351 |ARTICLES, EXPLOSIVE, N.O.S. 1.4C 178 0 EO P101
274
0352 |ARTICLES, EXPLOSIVE, N.O.S. 1.4D 178 0 EO P101
274
0353 |ARTICLES, EXPLOSIVE, N.O.S. 1.4G 178 0 EO P101
274
0354 |ARTICLES, EXPLOSIVE, N.O.S. 1.1L 178 0 EO P101
274
0355 |ARTICLES, EXPLOSIVE, N.O.S. 1.2L 178 0 EO P101
274
0356 |ARTICLES, EXPLOSIVE, N.O.S. 1.3L 178 0 EO P101
274
0357 [SUBSTANCES, EXPLOSIVE, 1.1L 178 0 EO P101
N.O.S. 274
0358 |[SUBSTANCES, EXPLOSIVE, 1.2L 178 0 EO P101
N.O.S. 274
0359 [SUBSTANCES, EXPLOSIVE, 1.3L 178 0 EO P101
N.O.S. 274
0360 IDETONATOR ASSEMBLIES, 1.1B 0 EO P131
NON-ELECTRIC for blasting{
0361 [IDETONATOR ASSEMBLIES, 1.4B 0 EO P131
NON-ELECTRIC for blasting}
0362 |]AMMUNITION, PRACTICE} 1.4G 0 EO P130 PP67
LP101 L1
0363 ]AMMUNITION, PROOF+ 1.4G 0 EO P130 PP67
LP101 L1
0364 IDETONATORS FOR 1.2B 0 EO P133
AMMUNITIONT
0365 |[DETONATORS FOR 1.4B 0 EO P133
AMMUNITIONT
0366 IDETONATORS FOR 1.4S 347 0 EO P133
AMMUNITIONT
0367 [FUZES, DETONATINGTY 1.4S 347 EO P141
0368 |[FUZES, IGNITING+} 1.4S EO P141
0369 WARHEADS, ROCKET with 1.1F EO P130
bursting charget
0370 [WARHEADS, ROCKET with 1.4D 0 EO P130 PP67
burster or expelling charget LP101 L1
0371 WARHEADS, ROCKET with 1.4F 0 EO P130
burster or expelling charget
0372 |GRENADES, PRACTICE, hand or 1.2G 0 EO P141
riflet
0373 |SIGNAL DEVICES, HANDY 1.4S EO P135
0374 |SOUNDING DEVICES, 11D EO P134
EXPLOSIVEY LP102
0375 |[SOUNDING DEVICES, 1.2D 0 EO P134
EXPLOSIVEY LP102
0376 |PRIMERS, TUBULART 1.4S 0 EO P133
0377 |PRIMERS, CAP TYPE+ 1.1B 0 EO P133
0378 |PRIMERS, CAP TYPE+ 1.4B 0 EO P133
0379 |CASES, CARTRIDGE, EMPTY, 14C 0 EO P136
WITH PRIMER{
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0380 |ARTICLES, PYROPHORICY 12L EO P101
0381 |CARTRIDGES, POWER DEVICEf| 1.2C EO P134
LP102

0382 |COMPONENTS, EXPLOSIVE 1.2B 178 0 EO p101
TRAIN, N.O.S.t 274

0383 |COMPONENTS, EXPLOSIVE 1.4B 178 0 EO P101
TRAIN, N.O.S.t 274

0384 |COMPONENTS, EXPLOSIVE 1.4S 178 0 EO P101
TRAIN, N.O.S.t 274

347
0385 |5-NITROBENZOTRIAZOL} 1.1D 0 EO P112(b)
P112(c)

0386 |TRINITROBENZENE- 1.1D 0 EO P112(b) PP26
SULPHONIC ACID} P112(c)

0387 |TRINITROFLUORENONE 1.1D 0 EO P112(b)

P112(c)

0388 |TRINITROTOLUENE (TNT) AND | 1.1D 0 EO P112(b)
TRINITROBENZENE MIXTURE P112(c)
or TRINITROTOLUENE (TNT)

AND HEXANITROSTILBENE
MIXTUREY

0389 |TRINITROTOLUENE (TNT) 1.1D 0 EO P112(b)
MIXTURE CONTAINING P112(c)
TRINITROBENZENE AND
HEXANITROSTILBENE

0390 [TRITONALY} 1.1D 0 EO P112(b)

P112(c)

0391 |CYCLOTRIMETHYLENE- 1.1D 266 0 EO P112(a)
TRINITRAMINE (CYCLONITE; P112(b)
HEXOGEN; RDX) AND
CYCLOTETRAMETHYLENE-

TETRANITRAMINE (HMX;
OCTOGEN) MIXTURE, WETTED
with not less than 15% water, by
mass or CYCLOTRIMETHYLENE-
TRINITRAMINE (CYCLONITE;
HEXOGEN; RDX) AND
CYCLOTETRAMETHYLENE-
TETRANITRAMINE (HMX;
OCTOGEN) MIXTURE,
DESENSITIZED with not less than
10% phlegmatizer, by mass¥
0392 HEXANITROSTILBENE} 11D 0 EO P112(b)
P112(c)

0393 [HEXOTONALY 1.1D EO P112(b)

0394 |TRINITRORESORCINOL 1.1D EO P112(a) PP26
(STYPHNIC ACID), WETTED
with not less than 20% water, or
mixture of alcohol and water, by
massT

0395 |ROCKET MOTORS, LIQUID 1.2] 0 EO P101
FUELLEDY

0396 |ROCKET MOTORS, LIQUID 1.3] 0 EO P101
FUELLEDY

0397 |ROCKETS, LIQUID FUELLED 1.1 0 EO P101
with bursting charget

0398 |ROCKETS, LIQUID FUELLED 1.2] 0 EO P101
with bursting charget

0399 |IBOMBS WITH FLAMMABLE 1.1 0 EO P101
LIQUID with bursting chargef

0400 |BOMBS WITH FLAMMABLE 1.2] 0 EO P101
LIQUID with bursting chargef
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0401 |DIPICRYL SULPHIDE, dry or 11D 0 EO P112(a)
wetted with less than 10% water, by P112(b)
massT P112(c)
0402 ]AMMONIUM PERCHLORATE} 1.1D 152 0 EO P112(b)
P112(c)
0403 [FLARES, AERIALY 1.4G 0 EO P135
0404 [FLARES, AERIALY 1.4S 0 EO P135
0405 [CARTRIDGES, SIGNALf} 1.4S 0 EO P135
0406 [DINITROSOBENZENET 1.3C 0 EO P114(b)
0407 [TETRAZOL-1-ACETIC ACIDY 1.4C 0 EO P114(b)
0408 |FUZES, DETONATING with 11D 0 EO P141
protective features{
0409 [FUZES, DETONATING with 1.2D 0 EO P141
protective featurest
0410 |FUZES, DETONATING with 14D 0 EO P141
protective featurest
0411 [PENTAERYTHRITE 11D 131 0 EO P112(b)
TETRANITRATE P112(c)
(PENTAERYTHRITOL
TETRANITRATE; PETN) with
not less than 7% wax, by masst
0412 |[CARTRIDGES FOR WEAPONS 1.4E 0 EO P130 PP67
with bursting charget LP101 L1
0413 [CARTRIDGES FOR WEAPONS, 1.2C 0 EO P130
BLANKT
0414 |[CHARGES, PROPELLING, FOR 1.2C 0 EO P130
CANNON+
0415 [CHARGES, PROPELLINGTY 1.2C 0 EO P143 PP76
0417 [CARTRIDGES FOR WEAPONS, 1.3C 0 EO P130
INERT PROJECTILE or
CARTRIDGES, SMALL ARMS+
0418 [FLARES, SURFACEf 1.1G 0 EO P135
0419 |[FLARES, SURFACE+ 1.2G 0 EO P135
0420 |[FLARES, AERIALY 1.1G 0 EO P135
0421 |[FLARES, AERIALY 1.2G 0 EO P135
0424 [PROJECTILES, inert with tracert 1.3G 0 EO P130 PP67
LP101 L1
0425 [PROJECTILES, inert with tracert 1.4G 0 EO P130 PP67
LP101 L1
0426 |PROJECTILES with burster or 1.2F 0 EO P130
expelling charget
0427 [PROJECTILES with burster or 1.4F 0 EO P130
expelling charget
0428 |[ARTICLES, PYROTECHNIC for 1.1G 0 EO P135
technical purposes
0429 |ARTICLES, PYROTECHNIC for 1.2G 0 EO P135
technical purposesT
0430 [ARTICLES, PYROTECHNIC for 1.3G 0 EO P135
technical purposest
0431 |[ARTICLES, PYROTECHNIC for 1.4G 0 EO P135
technical purposes
0432 |ARTICLES, PYROTECHNIC for 1.4S 0 EO P135
technical purposes
0433 [POWDER CAKE (POWDER 1.1C 266 0 EO P111
PASTE), WETTED with not less
than 17% alcohol, by massf
0434 [PROJECTILES with burster or 1.2G 0 EO P130 PP67
expelling charget LP101 L1
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0435 |PROJECTILES with burster or 1.4G 0 EO P130 PP67
expelling chargef LP101 L1
0436 [ROCKETS with expelling charget 1.2C 0 EO P130 PP67
LP101 L1
0437 [ROCKETS with expelling charget 1.3C 0 EO P130 PP67
LP101 L1
0438 [ROCKETS with expelling charget 1.4C 0 EO P130 PP67
LP101 L1
0439 [CHARGES, SHAPED, without 1.2D 0 EO P137 PP70
detonator
0440 |CHARGES, SHAPED, without 14D 0 EO P137 PP70
detonatorf
0441 |CHARGES, SHAPED, without 1.4S 347 0 EO P137 PP70
detonatorf
0442 [CHARGES, EXPLOSIVE, 1.1D 0 EO P137
COMMERCIAL without detonatorf
0443 [CHARGES, EXPLOSIVE, 1.2D 0 EO P137
COMMERCIAL without detonatorf
0444 |ICHARGES, EXPLOSIVE, 14D 0 EO P137
COMMERCIAL without detonatort
0445 [CHARGES, EXPLOSIVE, 1.4S 347 0 EO P137
COMMERCIAL without detonatorf
0446 [CASES, COMBUSTIBLE, EMPTY,| 1.4C 0 EO P136
WITHOUT PRIMER
0447 |CASES, COMBUSTIBLE, EMPTY,| 1.3C 0 EO P136
WITHOUT PRIMERY
0448 |5-MERCAPTOTETRAZOL-1- 1.4C 0 EO P114(b)
ACETIC ACID}
0449 [TORPEDOES, LIQUID FUELLED | 1.1J 0 EO P101
with or without bursting charget
0450 [TORPEDOES, LIQUID FUELLED | 1.3J 0 EO P101
with inert head{
0451 [TORPEDOES with bursting charget| 1.1D 0 EO P130 PP67
LP101 L1
0452 |GRENADES, PRACTICE, hand or | 1.4G 0 EO P141
riflef
0453 [ROCKETS, LINE-THROWING¥} 1.4G EO P130
0454 [IGNITERST 1.4S EO P142
0455 [DETONATORS, NON-ELECTRIC | 1.4S 347 EO P131 PP68
for blasting
0456 [DETONATORS, ELECTRIC for 1.4S 347 0 EO P131
blastingt
0457 [CHARGES, BURSTING, 1.1D 0 EO P130
PLASTICS BONDED
0458 [CHARGES, BURSTING, 1.2D 0 EO P130
PLASTICS BONDED
0459 [CHARGES, BURSTING, 14D 0 EO P130
PLASTICS BONDED
0460 [CHARGES, BURSTING, 1.4S 347 0 EO P130
PLASTICS BONDED
0461 [COMPONENTS, EXPLOSIVE 1.1B 178 0 EO P101
TRAIN, N.O.S.¥ 274
0462 |ARTICLES, EXPLOSIVE, N.O.S. 1.1C 178 0 EO P101
274
0463 [ARTICLES, EXPLOSIVE, N.O.S. 1.1D 178 0 EO P101
274
0464 |ARTICLES, EXPLOSIVE, N.O.S. 1.1E 178 0 EO P101
274
0465 [ARTICLES, EXPLOSIVE, N.O.S. 1.1F 178 0 EO P101
274
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0466 |[ARTICLES, EXPLOSIVE, N.O.S. 1.2C 178 0 EO P101
274
0467 |[ARTICLES, EXPLOSIVE, N.O.S. 1.2D 178 0 EO P101
274
0468 [ARTICLES, EXPLOSIVE, N.O.S. 1.2E 178 0 EO P101
274
0469 [ARTICLES, EXPLOSIVE, N.O.S. 1.2F 178 0 EO P101
274
0470 |[ARTICLES, EXPLOSIVE, N.O.S. 1.3C 178 0 EO P101
274
0471 |ARTICLES, EXPLOSIVE, N.O.S. 14E 178 0 EO P101
274
0472 |ARTICLES, EXPLOSIVE, N.O.S. 1.4F 178 0 EO P101
274
0473 [SUBSTANCES, EXPLOSIVE, 1L1A 178 0 EO P101
N.O.S. 274
0474 [SUBSTANCES, EXPLOSIVE, 1.1C 178 0 EO P101
N.O.S. 274
0475 [SUBSTANCES, EXPLOSIVE, 1.1D 178 0 EO P101
N.O.S. 274
0476 [SUBSTANCES, EXPLOSIVE, 1.1G 178 0 EO P101
N.O.S. 274
0477 |SUBSTANCES, EXPLOSIVE, 1.3C 178 0 EO P101
N.O.S. 274
0478 [SUBSTANCES, EXPLOSIVE, 1.3G 178 0 EO P101
N.O.S. 274
0479 [SUBSTANCES, EXPLOSIVE, 1.4C 178 0 EO P101
N.O.S. 274
0480 [SUBSTANCES, EXPLOSIVE, 1.4D 178 0 EO P101
N.O.S. 274
0481 [SUBSTANCES, EXPLOSIVE, 1.4S 178 0 EO P101
N.O.S. 274
347
0482 [SUBSTANCES, EXPLOSIVE, 1.5D 178 0 EO P101
VERY INSENSITIVE 274
(SUBSTANCES, EVI), N.O.S.t
0483 |CYCLOTRIMETHYLENE- 1.1D 0 EO P112(b)
TRINITRAMINE (CYCLONITE; P112(c)
HEXOGEN; RDX),
DESENSITIZED
0484 |CYCLOTETRAMETHYLENE- 1.1D 0 EO P112(b)
TETRANITRAMINE (HMX; P112(c)
OCTOGEN), DESENSITIZED
0485 [SUBSTANCES, EXPLOSIVE, 1.4G 178 0 EO P101
N.O.S. 274
0486 |ARTICLES, EXPLOSIVE, 1.6N 0 EO P101
EXTREMELY INSENSITIVE
(ARTICLES, EED)t
0487 [SIGNALS, SMOKE+ 1.3G EO P135
0488 [AMMUNITION, PRACTICE} 1.3G EO P130 PP67
LP101 L1
0489 |IDINITROGLYCOLURIL 1.1D 0 EO P112(b)
(DINGU)} P112(c)
0490 [NITROTRIAZOLONE (NTO)Y 11D 0 EO P112(b)
P112(c)
0491 [CHARGES, PROPELLINGTY 1.4C EO P143 PP76
0492 [SIGNALS, RAILWAY TRACK, 1.3G EO P135
EXPLOSIVEY}
0493 [SIGNALS, RAILWAY TRACK, 1.4G 0 EO P135
EXPLOSIVEY
0494 JET PERFORATING GUNS, 1.4D 0 EO P101
CHARGED, oil well, without
detonator{
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0495 |PROPELLANT, LIQUID} 1.3C 224 0 EO P115 PP53
PP54
PP57
PP58
0496 |OCTONAL 11D 0 EO P112(b)
P112(c)
0497 |PROPELLANT, LIQUID} 1.1C 224 0 EO P115 PP53
PP54
PP57
PP58
0498 [PROPELLANT, SOLID¥ 1.1C EO P114(b)
0499 |PROPELLANT, SOLID} 1.3C EO P114(b)
0500 [IDETONATOR ASSEMBLIES, 1.4S 347 EO P131
NON-ELECTRIC for blastingt
0501 [PROPELLANT, SOLID¥ 1.4C EO P114(b)
0502 [ROCKETS with inert head¥ 1.2C EO P130 PP67
LP101 L1
0503 [SAFETY DEVICES, 1.4G 235 0 EO P135
PYROTECHNICTY 289
0504 |1H-TETRAZOLE 11D 0 EO P112(c) PP48
0505 [SIGNALS, DISTRESS, shipt 1.4G 0 EO P135
0506 |[SIGNALS, DISTRESS, shipt 1.4S 0 EO P135
0507 [SIGNALS, SMOKE+ 1.4S 0 EO P135
0508 [1-HYDROXYBENZOTRIAZOLE, | 1.3C 0 EO P114(b) PP48
ANHYDROUS, dry or wetted with PP50
less than 20% water, by mass
0509 [POWDER, SMOKELESS+} 1.4C 0 EO P114(b) PP48
0510 ROCKET MOTORS 1.4C 0 EO P130 PP67
LP101 L1
1001 |ACETYLENE, DISSOLVED 21 0 EO P200
1002 |AIR, COMPRESSED 2.2 120 ml| E1 P200
1003 |AIR, REFRIGERATED LIQUID 22 51 0 EO P203 T75 TP5
TP22
1005 |AMMONIA, ANHYDROUS 23 8 23 0 EO P200 T50
379
1006 |ARGON, COMPRESSED 22 378 |120ml| E1 P200
1008 |BORON TRIFLUORIDE 23 8 373 0 EO P200
1009 BROMOTRIFLUOROMETHANE 2.2 120ml| E1 P200 T50
(REFRIGERANT GAS R 13B1)
1010 |BUTADIENES, STABILIZED or 21 386 0 EO P200 T50
BUTADIENES AND
HYDROCARBON MIXTURE,
STABILIZED, containing more
than 40% butadienes
1011 |IBUTANE 21 392 0 EO P200 T50
1012 |IBUTYLENE 21 0 EO P200 T50
1013 |CARBON DIOXIDE 22 378 |120ml| E1 P200
1016 |CARBON MONOXIDE, 23 2.1 0 EO P200
COMPRESSED
1017 [CHLORINE 2.3 5.1 0 EO P200 T50 TP19
8
1018 |CHLORODIFLUOROMETHANE 22 120ml| E1 P200 T50
(REFRIGERANT GASR 22)
1020 [CHLOROPENTAFLUORO- 2.2 120ml| E1 P200 T50
ETHANE (REFRIGERANT GAS
R 115)
1021 [1-CHLORO-1,2,2,2- 2.2 120 ml| E1 P200 T50
TETRAFLUOROETHANE
(REFRIGERANT GAS R 124)
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1022 |CHLOROTRIFLUORO- 2.2 120ml| E1 P200
METHANE (REFRIGERANT GAS
R 13)
1023 |COAL GAS, COMPRESSED 2.3 21 0 EO P200
1026 |[CYANOGEN 2.3 21 0 EO P200
1027 |CYCLOPROPANE 21 0 EO P200 T50
1028 |DICHLORODIFLUORO- 2.2 120ml| E1 P200 T50
METHANE (REFRIGERANT GAS
R 12)
1029 IDICHLOROFLUOROMETHANE 2.2 120ml| E1 P200 T50
(REFRIGERANT GAS R 21)
1030 |1,1-DIFLUOROETHANE 21 0 EO P200 T50
(REFRIGERANT GAS R 152a)
1032 |IDIMETHYLAMINE, 2.1 0 EO P200 T50
ANHYDROUS
1033 |IDIMETHYL ETHER 21 0 EO P200 T50
1035 [ETHANE 21 0 EO P200
1036 |ETHYLAMINE 21 0 EO P200 T50
1037 |ETHYL CHLORIDE 21 0 EO P200 T50
1038 [ETHYLENE, REFRIGERATED 21 0 EO P203 T75 TP5
LIQUID
1039 [ETHYL METHYL ETHER 21 0 EO P200
1040 [ETHYLENE OXIDE, or 2.3 21 342 0 EO P200 T50 TP20
ETHYLENE OXIDE WITH
NITROGEN up to a total pressure
of 1 MPa (10 bar) at 50 °C
1041 [ETHYLENE OXIDE AND 21 0 EO P200 T50
CARBON DIOXIDE MIXTURE
with more than 9% but not more
than 87% ethylene oxide
1043 |FERTILIZER AMMONIATING 2.2 120 ml| EO P200
SOLUTION with free ammonia
1044 |[FIRE EXTINGUISHERS with 2.2 225 [120ml| EO P003 PPI1
compressed or liquefied gas
1045 |FLUORINE, COMPRESSED 2.3 5.1 0 EO P200
8
1046 |HELIUM, COMPRESSED 2.2 378 [120ml| E1 P200
1048 |[HYDROGEN BROMIDE, 23 8 0 EO P200
ANHYDROUS
1049 |HYDROGEN, COMPRESSED 2.1 392 EO P200
1050 |[HYDROGEN CHLORIDE, 2.3 8 EO P200
ANHYDROUS
1051 [HYDROGEN CYANIDE, 6.1 3 | 386 0 EO P200
STABILIZED containing less than
3% water
1052 |[HYDROGEN FLUORIDE, 8 6.1 | 0 EO P200 T10 TP2
ANHYDROUS
1053 |[HYDROGEN SULPHIDE 2.3 2.1 0 EO P200
1055 [ISOBUTYLENE 2.1 0 EO P200 T50
1056 |[KRYPTON, COMPRESSED 2.2 378 [120ml| E1 P200
1057 |LIGHTERS or LIGHTER REFILLS| 2.1 201 0 EO P002 PP84
containing flammable gas
1058 |LIQUEFIED GASES, non- 2.2 120 ml| E1 P200
flammable, charged with nitrogen,
carbon dioxide or air
1060 [IMETHYLACETYLENE AND 2.1 386 0 EO P200 T50
PROPADIENE MIXTURE,
STABILIZED
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1061 [IMETHYLAMINE, ANHYDROUS 21 EO P200 T50
1062 [METHYL BROMIDE with not 2.3 23 EO P200 T50
more than 2% chloropicrin
1063 [METHYL CHLORIDE 21 0 EO P200 T50
(REFRIGERANT GAS R 40)
1064 IMETHYL MERCAPTAN 2.3 21 0 EO P200 T50
1065 [NEON, COMPRESSED 2.2 378 [120ml| E1 P200
1066 [NITROGEN, COMPRESSED 2.2 378 [120ml| E1 P200
1067 |DINITROGEN TETROXIDE 2.3 5.1 0 EO P200 T50 TP21
(NITROGEN DIOXIDE)
1069 [NITROSYL CHLORIDE 2.3 0 EO P200
1070 [NITROUS OXIDE 2.2 5.1 0 EO P200
1071 [OIL GAS, COMPRESSED 2.3 2.1 0 EO P200
1072 |OXYGEN, COMPRESSED 2.2 5.1 355 0 EO P200
1073 |OXYGEN, REFRIGERATED 2.2 5.1 0 EO P203 T75 TP5
LIQUID TP22
1075 |PETROLEUM GASES, 21 392 0 EO P200 T50
LIQUEFIED
1076 |PHOSGENE 2.3 8 0 EO P200
1077 |PROPYLENE 21 0 EO P200 T50
1078 |REFRIGERANT GAS, N.O.S. 2.2 274 [120ml| E1 P200 T50
1079 [SULPHUR DIOXIDE 2.3 8 0 EO P200 T50 TP19
1080 [SULPHUR HEXAFLUORIDE 2.2 120 ml| E1 P200
1081 [TETRAFLUOROETHYLENE, 21 386 0 EO P200
STABILIZED
1082 [TRIFLUOROCHLORO- 2.3 21 386 0 EO P200 T50
ETHYLENE, STABILIZED
(REFRIGERANT GAS R 1113)
1083 [TRIMETHYLAMINE, 21 0 EO P200 T50
ANHYDROUS
1085 |[VINYL BROMIDE, STABILIZED 21 386 EO P200 T50
1086 [VINYL CHLORIDE, STABILIZED| 2.1 386 EO P200 T50
1087 [VINYL METHYL ETHER, 21 386 EO P200 T50
STABILIZED
1088 [ACETAL 3 I 1L E2 P00l T4 TP1
1BC02
1089 |ACETALDEHYDE 3 | 0 EO P001 Ti1 TP2
TP7
1090 [ACETONE 3 I 1L E2 P00l T4 TP1
1BC02
1091 |[ACETONE OILS 3 I 1L E2 P001 T4 TP1
1BC02 TP8
1092 |[ACROLEIN, STABILIZED 6.1 3 | 354 0 EO P601 T22 TP2
386 TP7
TP13
TP35
1093 |[ACRYLONITRILE, STABILIZED 3 6.1 | 386 0 EO P001 T14 TP2
TP13
1098 (ALLYL ALCOHOL 6.1 3 | 354 0 EO P602 T20 TP2
TP13
TP35
1099 (ALLYL BROMIDE 3 6.1 | 0 EO P001 T14 TP2
TP13
1100 |ALLYL CHLORIDE 3 6.1 | 0 EO P001 T14 TP2
TP13
1104 |AMYL ACETATES 3 11 5L El P001 T2 TP1
IBC03
LPO1
1105 [PENTANOLS 3 1 1L E2 P001 T4 TP1
1BC02 TP29
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1105 |PENTANOLS 3 11 223 | 5L El P00l T2 TP1
IBCO3
LPO1
1106 |AMYLAMINE 3 8 I 1L E2 P00l T7 TP1
1BC02
1106 |AMYLAMINE 3 8 11 223 | 5L El P00l T4 TP1
1BCO3
1107 [AMYL CHLORIDE 3 1 1L E2 P0O01 T4 TP1
1BCO2
1108 |1-PENTENE (n-AMYLENE) | 0 E3 P0O01 T11 TP2
1109 [AMYL FORMATES 11 5L El P0O01 T2 TP1
IBCO3
LPO1
1110 [n-AMYL METHYL KETONE 3 11 5L El P0O01 T2 TP1
IBCO3
LPO1
1111 [AMYL MERCAPTAN 3 1 1L E2 P0O01 T4 TP1
1BCO2
1112 [AMYL NITRATE 3 11 5L El P0O01 T2 TP1
1BCO3
LPO1
1113 [AMYL NITRITE 3 1 1L E2 P001 T4 TP1
1BCO2
1114 BENZENE 3 1 1L E2 P0O01 T4 TP1
1BCO2
1120 |BUTANOLS 3 ] 1L E2 P001 T4 TP1
1BCO2 TP29
1120 |BUTANOLS 3 11 223 5L El P001 T2 TP1
IBCO3
LPO1
1123 |BUTYL ACETATES 3 ] 1L E2 P001 T4 TP1
1BC02
1123 |BUTYL ACETATES 3 11 223 5L El P001 T2 TP1
1BCO3
LPO1
1125 |n-BUTYLAMINE 3 8 ] 1L E2 P001 T7 TP1
1BC02
1126 |1-BROMOBUTANE 3 1 1L E2 P0O01 T4 TP1
1BC02
1127 |CHLOROBUTANES 3 1 1L E2 P0O01 T4 TP1
1BCO2
1128 (n-BUTYL FORMATE 3 1 1L E2 P0O01 T4 TP1
1BCO2
1129 IBUTYRALDEHYDE 3 ] 1L E2 P001 T4 TP1
1BC02
1130 |CAMPHOR OIL 3 11 5L El P001 T2 TP1
1BCO3
LPO1
1131 |CARBON DISULPHIDE 3 6.1 | 0 EO P001 PP31 T14 TP2
TP7
TP13
1133 |ADHESIVES containing flammable 3 | 500 ml| E3 P001 T11 TP1
liquid TP8
TP27
1133 |ADHESIVES containing flammable 3 1 5L E2 P001 PP1 T4 TP1
liquid 1BCO2 TP8
1133 |ADHESIVES containing flammable 3 11 223 5L El P0O01 PP1 T2 TP1
liquid 1BCO3
LPO1
1134 |CHLOROBENZENE 3 11 5L El P0O01 T2 TP1
1BCO3
LPO1
1135 |ETHYLENE CHLOROHYDRIN 6.1 3 | 354 0 EO P602 T20 TP2
TP13
TP37
1136 |COAL TAR DISTILLATES, 3 1 1L E2 P001 T4 TP1
FLAMMABLE 1BC02
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1136 |COAL TAR DISTILLATES, 3 11 223 5L El P00l T4 TP1

FLAMMABLE IBCO3 TP29
LPO1

1139 |COATING SOLUTION (includes 3 | 500 ml| E3 P00l T11 TP1
surface treatments or coatings used TP8
for industrial or other purposes such TP27
as vehicle undercoating, drum or
barrel lining)

1139 |COATING SOLUTION (includes 3 I 5L E2 P001 T4 TP1
surface treatments or coatings used IBCO2 TP8
for industrial or other purposes such
as vehicle undercoating, drum or
barrel lining)

1139 |COATING SOLUTION (includes 3 11 223 5L El P001 T2 TP1
surface treatments or coatings used IBC03
for industrial or other purposes such LPO1
as vehicle undercoating, drum or
barrel lining)

1143 |[CROTONALDEHYDE or 6.1 3 | 324 0 EO P602 T20 TP2
CROTONALDEHYDE, 354 TP13
STABILIZED 386 TP35

1144 |CROTONYLENE | 0 E3 P001 T11 TP2

1145 |CYCLOHEXANE ] 1L E2 P001 T4 TP1

1BCO2

1146 [CYCLOPENTANE 3 ] 1L E2 P001 T7 TP1

1BC02

1147 IDECAHYDRONAPHTHALENE 3 11 5L El P00l T2 TP1

IBCO3
LPO1

1148 |IDIACETONE ALCOHOL 3 I 1L E2 P00l T4 TP1

1BC02

1148 |IDIACETONE ALCOHOL 3 11 223 5L El P00l T2 TP1

IBCO3
LPO1
1149 IDIBUTYL ETHERS 3 11 5L El P00l T2 TP1
IBCO3
LPO1

1150 |1,2-DICHLOROETHYLENE 3 I 1L E2 P00l T7 TP2

1BC02

1152 |IDICHLOROPENTANES 3 11 5L El P001 T2 TP1

IBCO3
LPO1

1153 [ETHYLENE GLYCOL DIETHYL 3 I 1L E2 P00l T4 TP1
ETHER IBC02

1153 [ETHYLENE GLYCOL DIETHYL 3 11 5L El P001 T2 TP1
ETHER IBCO3

LPO1

1154 |IDIETHYLAMINE 3 8 I 1L E2 P001 T7 TP1

1BCO2

1155 DIETHYL ETHER (ETHYL 3 | 0 E3 P001 T11 TP2
ETHER)

1156 |DIETHYL KETONE 3 I 1L E2 P001 T4 TP1

1BC02

1157 |DIISOBUTYL KETONE 3 11 5L El P001 T2 TP1

IBCO3
LPO1

1158 |DIISOPROPYLAMINE 3 8 1 1L E2 P001 T7 TP1

1BC02

1159 |DIISOPROPYL ETHER 3 1 1L E2 P001 T4 TP1

1BC02

1160 |IDIMETHYLAMINE AQUEOUS 3 8 I 1L E2 P001 T7 TP1
SOLUTION IBC02

1161 |IDIMETHYL CARBONATE 3 1 1L E2 P001 T4 TP1

1BC02
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1162 |IDIMETHYLDICHLOROSILANE 3 8 I 0 EO P010 T10 TP2
TP7
TP13
1163 |IDIMETHYLHYDRAZINE, 6.1 3 | 354 0 EO P602 T20 TP2
UNSYMMETRICAL 8 TP13
TP35
1164 |IDIMETHYL SULPHIDE 3 I 1L E2 P001 T7 TP2
1BCO2 B8
1165 |DIOXANE 3 I 1L E2 P00l T4 TP1
1BC02
1166 [DIOXOLANE 3 I 1L E2 P00l T4 TP1
1BCO2
1167 |DIVINYL ETHER, STABILIZED | 386 0 E3 P001 T11 TP2
1169 [EXTRACTS, AROMATIC, I 5L E2 P001 T4 TP1
LIQUID 1BCO2 TP8
1169 [EXTRACTS, AROMATIC, 3 11 223 5L El P00l T2 TP1
LIQUID 1BCO3
LPO1
1170 [ETHANOL (ETHYL ALCOHOL) 3 I 144 1L E2 P00l T4 TP1
or ETHANOL SOLUTION IBC02
(ETHYL ALCOHOL SOLUTION)
1170 |ETHANOL (ETHYL ALCOHOL) 3 11 144 5L El P001 T2 TP1
or ETHANOL SOLUTION 223 1BCO3
(ETHYL ALCOHOL SOLUTION) LPO1
1171 |ETHYLENE GLYCOL 3 11 5L El P00l T2 TP1
MONOETHYL ETHER IBCO3
LPO1
1172 |ETHYLENE GLYCOL 3 11 5L El P001 T2 TP1
MONOETHYL ETHER ACETATE IBCO3
LPO1
1173 |ETHYL ACETATE 3 ] 1L E2 P001 T4 TP1
1BCO2
1175 |ETHYLBENZENE 3 I 1L E2 P00l T4 TP1
1BC02
1176 |ETHYL BORATE 3 I 1L E2 P00l T4 TP1
1BC02
1177 |2-ETHYLBUTYL ACETATE 3 11 5L El P00l T2 TP1
1BCO3
LPO1
1178 |2-ETHYLBUTYRALDEHYDE 3 I 1L E2 P001 T4 TP1
1BC02
1179 |ETHYL BUTYL ETHER 3 I 1L E2 P001 T4 TP1
1BC02
1180 [ETHYL BUTYRATE 3 11 5L El P001 T2 TP1
1BCO3
LPO1
1181 [ETHYL CHLOROACETATE 6.1 3 I 100 ml| E4 P001 T7 TP2
1BC02
1182 [ETHYL CHLOROFORMATE 6.1 3 | 354 0 EO P602 T20 TP2
8 TP13
TP37
1183 |ETHYLDICHLOROSILANE 43 3 | 0 EO P401 T14 TP2
8 TP7
TP13
1184 [ETHYLENE DICHLORIDE 3 6.1 1 1L E2 P001 T7 TP1
1BC02
1185 [ETHYLENEIMINE, STABILIZED 6.1 3 | 354 0 EO P601 T22 TP2
386 TP13
1188 |ETHYLENE GLYCOL 3 11 5L El P001 T2 TP1
MONOMETHYL ETHER IBCO3
LPO1
1189 [ETHYLENE GLYCOL 3 11 5L El P001 T2 TP1
MONOMETHYL ETHER IBCO3
ACETATE LPO1
1190 [ETHYL FORMATE 3 I 1L E2 P001 T4 TP1
1BC02
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1191 |OCTYL ALDEHYDES 3 11 5L El P00l T2 TP1
IBCO3
LPO1
1192 [ETHYL LACTATE 3 11 5L El P00l T2 TP1
IBCO3
LPO1
1193 [ETHYL METHYL KETONE 3 I 1L E2 P001 T4 TP1
(METHYL ETHYL KETONE) 1BCO2
1194 [ETHYL NITRITE SOLUTION 6.1 | 0 EO P001
1195 [ETHYL PROPIONATE I 1L E2 P001 T4 TP1
1BCO2
1196 [ETHYLTRICHLOROSILANE 3 8 I 0 EO P010 T10 TP2
TP7
TP13
1197 |EXTRACTS, FLAVOURING, 3 I 5L E2 P001 T4 TP1
LIQUID 1BCO2 TP8
1197 |EXTRACTS, FLAVOURING, 3 11 223 5L El P001 T2 TP1
LIQUID 1BCO3
LPO1
1198 |[FORMALDEHYDE SOLUTION, 3 8 11 5L El P00l T4 TP1
FLAMMABLE 1BCO3
1199 [FURALDEHYDES 6.1 3 I 100ml| E4 P00l T7 TP2
1BC02
1201 |[FUSEL OIL 3 I 1L E2 P00l T4 TP1
1BCO2
1201 [FUSEL OIL 3 11 223 5L El P001 T2 TP1
1BCO3
LPO1
1202 |GAS OIL or DIESEL FUEL or 3 11 5L El P00l T2 TP1
HEATING OIL, LIGHT 1BCO3
LPO1
1203 [MOTOR SPIRIT or GASOLINE or 3 I 243 1L E2 P00l T4 TP1
PETROL 1BCO2
1204 INITROGLYCERIN SOLUTION IN 3 I 1L EO P00l PP5
ALCOHOL with not more than 1% 1BCO2
nitroglycerin
1206 |HEPTANES 3 I 1L E2 P00l T4 TP1
1BC02
1207 |HEXALDEHYDE 3 11 5L El P001 T2 TP1
1BCO3
LPO1
1208 [HEXANES 3 I 1L E2 P001 T4 TP1
1BC02
1210 |PRINTING INK, flammable or 3 | 163 (500 ml| E3 P001 T11 TP1
PRINTING INK RELATED 367 TP8
MATERIAL (including printing ink
thinning or reducing compound),
flammable
1210 |PRINTING INK, flammable or 3 I 163 5L E2 P001 PP1 T4 TP1TP8
PRINTING INK RELATED 367 1BCO2
MATERIAL (including printing ink
thinning or reducing compound),
flammable
1210 [PRINTING INK, flammable or 3 11 163 5L El P001 PP1 T2 TP1
PRINTING INK RELATED 223 IBC03
MATERIAL (including printing ink 367 LPO1
thinning or reducing compound),
flammable
1212 [ISOBUTANOL (ISOBUTYL 3 11 5L El P001 T2 TP1
ALCOHOL) IBCO3
LPO1
1213 |ISOBUTYL ACETATE 3 1 1L E2 P001 T4 TP1
1BC02
1214 |ISOBUTYLAMINE 3 8 I 1L E2 P001 T7 TP1
1BC02
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1216 |ISOOCTENES 3 I 1L E2 P00l T4 TP1

1BC02

1218 |ISOPRENE, STABILIZED | 386 0 E3 P001 T11 TP2

1219 [ISOPROPANOL (ISOPROPYL I 1L E2 P00l T4 TP1
ALCOHOL) 1BCO2

1220 |ISOPROPYL ACETATE 3 I 1L E2 P00l T4 TP1

1BC02

1221 |ISOPROPYLAMINE 8 | 0 EO P00l T11 TP2

1222 |ISOPROPYL NITRATE I 26 1L E2 P00l

1BCO2 B7

1223 |[KEROSENE 3 11 5L El P001 T2 TP2

1BCO3

LPO1
1224 |[KETONES, LIQUID, N.O.S. 3 I 274 1L E2 P001 T7 TP1
1BCO2 TP8
TP28
1224 |[KETONES, LIQUID, N.O.S. 3 11 223 5L El P00l T4 TP1
274 1BCO3 TP29

LPO1

1228 [IMERCAPTANS, LIQUID, 3 6.1 I 274 1L EO P00l T11 TP2
FLAMMABLE, TOXIC, N.O.S. or 1BCO2 TP27
MERCAPTAN MIXTURE,

LIQUID, FLAMMABLE, TOXIC,
N.O.S.

1228 [IMERCAPTANS, LIQUID, 3 6.1 11 223 5L El P00l T7 TP1
FLAMMABLE, TOXIC, N.O.S. or 274 IBCO3 TP28
MERCAPTAN MIXTURE,

LIQUID, FLAMMABLE, TOXIC,
N.O.S.
1229 [MESITYL OXIDE 3 11 5L El P001 T2 TP1
1BCO3
LPO1

1230 IMETHANOL 3 6.1 ] 279 1L E2 P001 T7 TP2

1BCO2

1231 [METHYL ACETATE 3 I 1L E2 P001 T4 TP1

1BC02

1233 IMETHYLAMYL ACETATE 3 11 5L El P001 T2 TP1

IBCO3
LPO1

1234 [IMETHYLAL 3 I 1L E2 P001 T7 TP2

1BC02 B8

1235 [METHYLAMINE, AQUEOUS 3 8 I 1L E2 P00l T7 TP1
SOLUTION IBC02

1237 [METHYL BUTYRATE 3 I 1L E2 P001 T4 TP1

1BC02

1238 [METHYL CHLOROFORMATE 6.1 3 | 354 0 EO P602 T22 TP2

8 TP13
TP35

1239 IMETHYL CHLOROMETHYL 6.1 3 | 354 0 EO P602 T22 TP2

ETHER TP13
TP35

1242 IMETHYLDICHLOROSILANE 43 3 | 0 EO P401 T14 TP2
8 TP7

TP13

1243 [IMETHYL FORMATE 3 | E3 P001 T11 TP2
1244 IMETHYLHYDRAZINE 6.1 3 | 354 EO P602 T22 TP2
8 TP13

TP35

1245 [METHYL ISOBUTYL KETONE 3 1 1L E2 P001 T4 TP1

1BC02

1246 [METHYL ISOPROPENYL 3 1 386 1L E2 P001 T4 TP1
KETONE, STABILIZED IBC02

1247 [IMETHYL METHACRYLATE 3 1 386 1L E2 P001 T4 TP1
MONOMER, STABILIZED 1BCO2

1248 [IMETHYL PROPIONATE 3 I 1L E2 P001 T4 TP1

1BCO2
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1249 IMETHYL PROPYL KETONE 3 I 1L E2 P00l T4 TP1

1BC02

1250 IMETHYLTRICHLOROSILANE 3 8 I 0 EO P010 T10 TP2

TP7
TP13

1251 [IMETHYL VINYL KETONE, 6.1 3 | 354 0 EO P601 T22 TP2

STABILIZED 8 386 TP13
TP37

1259 INICKEL CARBONYL 6.1 3 | 0 EO P601

1261 INITROMETHANE I 26 1L EO P00l

1262 |OCTANES I 1L E2 P00l T4 TP1

1BC02

1263 |PAINT (including paint, lacquer, 3 | 163 [500ml| E3 P001 T11 TP1
enamel, stain, shellac, varnish, 367 TP8
polish, liquid filler and liquid TP27
lacquer base) or PAINT RELATED
MATERIAL (including paint
thinning or reducing compound)

1263 |PAINT (including paint, lacquer, 3 1 163 5L E2 P0O01 PP1 T4 TP1
enamel, stain, shellac, varnish, 367 IBC02 TP8
polish, liquid filler and liquid TP28
lacquer base) or PAINT RELATED
MATERIAL (including paint
thinning or reducing compound)

1263 [PAINT (including paint, lacquer, 3 1 163 5L El P001 PP1 T2 TP1
enamel, stain, shellac, varnish, 223 IBCO3 TP29
polish, liquid filler and liquid 367 LPO1
lacquer base) or PAINT RELATED
MATERIAL (including paint
thinning or reducing compound)

1264 |PARALDEHYDE 3 11 5L El P001 T2 TP1

1BCO3
LPO1

1265 [PENTANES, liquid | 0 E3 P001 T11 TP2

1265 [PENTANES, liquid I 1L E2 P001 T4 TP1

1BC02 B8

1266 |PERFUMERY PRODUCTS with 3 I 163 5L E2 P001 T4 TP1
flammable solvents IBC02 TP8

1266 |PERFUMERY PRODUCTS with 3 11 163 5L El P001 T2 TP1
flammable solvents 223 IBC03

LPO1
1267 |PETROLEUM CRUDE OIL 3 | 357 [500ml| E3 P00l Ti1 TP1
TP8

1267 |PETROLEUM CRUDE OIL 3 I 357 1L E2 P001 T4 TP1

1BCO2 TP8

1267 |PETROLEUM CRUDE OIL 3 11 223 5L El P001 T2 TP1

357 IBC03
LPO1

1268 |PETROLEUM DISTILLATES, 3 | 500 ml| E3 P001 T11 TP1
N.O.S. or PETROLEUM TP8
PRODUCTS, N.O.S.

1268 |PETROLEUM DISTILLATES, 3 I 1L E2 P00l T7 TP1
N.O.S. or PETROLEUM IBC02 TP8
PRODUCTS, N.O.S. TP28

1268 |PETROLEUM DISTILLATES, 3 11 223 5L El P001 T4 TP1
N.O.S. or PETROLEUM IBCO3 TP29
PRODUCTS, N.O.S. LPO1

1272 |PINE OIL 3 11 5L El P001 T2 TP1

1BCO3
LPO1

1274 |n-PROPANOL (PROPYL 3 I 1L E2 P001 T4 TP1
ALCOHOL, NORMAL) IBC02

1274 |n-PROPANOL (PROPYL 3 11 223 5L El P001 T2 TP1
ALCOHOL, NORMAL) IBC03

LPO1
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1275 |PROPIONALDEHYDE 3 I 1L E2 P00l T7 TP1
1BC02
1276 |n-PROPYL ACETATE 3 I 1L E2 P001 T4 TP1
1BCO2
1277 |PROPYLAMINE 3 8 I 1L E2 P001 T7 TP1
1BCO2
1278 |1-CHLOROPROPANE 3 I 1L EO P001 T7 TP2
1BC02 B8
1279 |1,2-DICHLOROPROPANE 3 I 1L E2 P00l T4 TP1
1BCO2
1280 |PROPYLENE OXIDE 3 | 0 E3 P00l T11 TP2
TP7
1281 |PROPYL FORMATES 3 I 1L E2 P001 T4 TP1
1BCO2
1282 [PYRIDINE 3 I 1L E2 P001 T4 TP2
1BCO2
1286 [ROSIN OIL 3 ] 5L E2 P001 T4 TP1
1BC02
1286 |ROSIN OIL 3 11 223 5L El P00l T2 TP1
IBCO3
LPO1
1287 |RUBBER SOLUTION 3 I 5L E2 P00l T4 TP1
1BC02 TP8
1287 |RUBBER SOLUTION 3 11 223 5L El P00l T2 TP1
IBCO3
LPO1
1288 |SHALE OIL 3 I 1L E2 P00l T4 TP1
1BC02 TP8
1288 |SHALE OIL 3 11 223 5L El P00l T2 TP1
1BCO3
LPO1
1289 |SODIUM METHYLATE 3 8 I 1L E2 P00l T7 TP1
SOLUTION in alcohol IBC02 TP8
1289 |SODIUM METHYLATE 3 8 11 223 5L El P001 T4 TP1
SOLUTION in alcohol IBCO3
1292 [TETRAETHYL SILICATE 3 11 5L El P001 T2 TP1
1BCO3
LPO1
1293 [TINCTURES, MEDICINAL 3 I 1L E2 P001 T4 TP1
1BC02 TP8
1293 [TINCTURES, MEDICINAL 3 11 223 5L El P001 T2 TP1
1BCO3
LPO1
1294 [TOLUENE 3 I 1L E2 P001 T4 TP1
1BCO2
1295 [TRICHLOROSILANE 43 3 | 0 EO P401 T14 TP2
8 TP7
TP13
1296 [TRIETHYLAMINE 3 8 I 1L E2 P001 T7 TP1
1BC02
1297 [TRIMETHYLAMINE, AQUEOUS 3 8 | 0 EO P001 T11 TP1
SOLUTION, not more than 50%
trimethylamine, by mass
1297 [TRIMETHYLAMINE, AQUEOUS 3 8 I 1L E2 P001 T7 TP1
SOLUTION, not more than 50% 1BC02
trimethylamine, by mass
1297 [TRIMETHYLAMINE, AQUEOUS 3 8 11 223 5L El P001 T7 TP1
SOLUTION, not more than 50% IBC03
trimethylamine, by mass
1298 [TRIMETHYLCHLOROSILANE 3 8 I 0 EO P010 T10 TP2
TP7
TP13
1299 [TURPENTINE 3 11 5L El P001 T2 TP1
IBCO3
LPO1
1300 [TURPENTINE SUBSTITUTE 3 1 1L E2 P001 T4 TP1
1BC02
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1300 [TURPENTINE SUBSTITUTE 3 11 223 5L El P00l T2 TP1
IBCO3
LPO1
1301 |VINYL ACETATE, STABILIZED 3 I 386 1L E2 P00l T4 TP1
1BC02
1302 [VINYL ETHYL ETHER, 3 | 386 0 E3 P00l T11 TP2
STABILIZED
1303 [VINYLIDENE CHLORIDE, 3 | 386 0 E3 P00l T12 TP2
STABILIZED TP7
1304 [VINYL ISOBUTYL ETHER, 3 1 386 1L E2 P0O01 T4 TP1
STABILIZED 1BCO2
1305 |[VINYLTRICHLOROSILANE 3 8 I 0 EO P010 T10 TP2
TP7
TP13
1306 [WOOD PRESERVATIVES, 3 I 5L E2 P00l T4 TP1
LIQUID 1BC02 TP8
1306 |WOOD PRESERVATIVES, 3 11 223 5L El P001 T2 TP1
LIQUID IBCO3
LPO1
1307 [XYLENES 3 1 1L E2 P0O01 T4 TP1
1BC02
1307 |[XYLENES 3 11 223 5L El P001 T2 TP1
IBC03
LPO1
1308 |ZIRCONIUM SUSPENDED IN A 3 | 0 EO P001 PP33
FLAMMABLE LIQUID
1308 [ZIRCONIUM SUSPENDED IN A 3 1 1L E2 P0O01 PP33
FLAMMABLE LIQUID
1308 |ZIRCONIUM SUSPENDED IN A 3 11 223 5L El P001
FLAMMABLE LIQUID
1309 |ALUMINIUM POWDER, 41 ] 1kg E2 P002 PP38 T3 TP33
COATED 1BCO8 B2, B4
1309 [ALUMINIUM POWDER, 41 11 223 5kg El P002 PP11 T1 TP33
COATED 1BCO8 B3
LP02
1310 AMMONIUM PICRATE, 41 | 28 0 EO P406 PP26
WETTED with not less than 10%
water, by mass
1312 |IBORNEOL 41 11 5 kg El P002 T1 TP33
IBCO8 B3
LP02
1313 |CALCIUM RESINATE 41 11 5 kg El P002 T1 TP33
IBC06
1314 |CALCIUM RESINATE, FUSED 41 11 5 kg El P002 T1 TP33
1BC04
1318 [COBALT RESINATE, 41 11 5kg El P002 T1 TP33
PRECIPITATED IBCO6
1320 [DINITROPHENOL, WETTED with| 4.1 6.1 | 28 0 EO P406 PP26
not less than 15% water, by mass
1321 [DINITROPHENOLATES, 41 6.1 | 28 0 EO P406 PP26
WETTED with not less than 15%
water, by mass
1322 |IDINITRORESORCINOL, 41 | 28 0 EO P406 PP26
WETTED with not less than 15%
water, by mass
1323 [FERROCERIUM 41 ] 249 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1324 [FILMS, NITROCELLULOSE 41 11 5kg El P002 PP15
BASE, gelatin coated, except scrap
1325 [FLAMMABLE SOLID, ORGANIC,| 4.1 ] 274 1kg E2 P002 T3 TP33
N.O.S. 1BCO8 B2, B4
1325 |[FLAMMABLE SOLID, ORGANIC,| 4.1 11 223 5kg El P002 T1 TP33
N.O.S. 274 1BCO8 B3
LP02
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1326 |[HAFNIUM POWDER, WETTED 41 I 1kg E2 P410 PP40 T3 TP33
with not less than 25% water (a IBCO6 B2
visible excess of water must be
present) (a) mechanically produced,
particle size less than 53 microns;
(b) chemically produced, particle
size less than 840 microns
1327 |[HAY, STRAW or BHUSA 41 281 | 3kg EO P003 PP19
1BCO8 B6
1328 [HEXAMETHYLENE- 41 11 5kg El P002 T1 TP33
TETRAMINE 1BCO8 B3
1330 [MANGANESE RESINATE 41 11 5kg El P002 T1 TP33
1BC0O6
1331 |[MATCHES, 'STRIKE 41 11 293 | 5kg EO P407 PP27
ANYWHERE'
1332 IMETALDEHYDE 41 11 5 kg El P002 T1 TP33
IBCO8 B3
LP02
1333 [CERIUM, slabs, ingots or rods 4.1 1 1kg E2 P002
1BCO8 B2, B4
1334 INAPHTHALENE, CRUDE or 41 11 5 kg El P002 T1 TP33
NAPHTHALENE, REFINED 1BCO8 B3 BK1
LP02 BK2
BK3
1336 INITROGUANIDINE (PICRITE), 41 | 28 0 EO P406
WETTED with not less than 20%
water, by mass
1337 INITROSTARCH, WETTED with 41 | 28 0 EO P406
not less than 20% water, by mass
1338 [PHOSPHORUS, AMORPHOUS 41 11 5kg El P410 T1 TP33
1BC08 B3
1339 |PHOSPHORUS 41 ] 1kg E2 P410 T3 TP33
HEPTASULPHIDE, free from 1BC04
yellow and white phosphorus
1340 [PHOSPHORUS 4.3 41 1 500 g E2 P410 T3 TP33
PENTASULPHIDE, free from 1BC04
yellow and white phosphorus
1341 [PHOSPHORUS 41 1 1kg E2 P410 T3 TP33
SESQUISULPHIDE, free from IBC04
yellow and white phosphorus
1343 |PHOSPHORUS TRISULPHIDE, 41 ] 1kg E2 P410 T3 TP33
free from yellow and white IBCO4
phosphorus
1344 |TRINITROPHENOL (PICRIC 41 | 28 0 EO P406 PP26
ACID), WETTED with not less than
30% water, by mass
1345 |RUBBER SCRAP or RUBBER 41 ] 223 1kg E2 P002 T3 TP33
SHODDY, powdered or granulated, IBCO8 B2, B4
not exceeding 840 microns and
rubber content exceeding 45%
1346 |SILICON POWDER, 41 11 32 5 kg El P002 T1 TP33
AMORPHOUS 1BCO8 B3
LP02
1347 |SILVER PICRATE, WETTED with 41 | 28 0 EO P406 PP25
not less than 30% water, by mass PP26
1348 [SODIUM DINITRO-0- 41 6.1 | 28 0 EO P406 PP26
CRESOLATE, WETTED with not
less than 15% water, by mass
1349 |SODIUM PICRAMATE, WETTED | 4.1 | 28 0 EO P406 PP26
with not less than 20% water, by
mass
1350 |[SULPHUR 41 11 242 5kg El P002 T1 TP33
1BCO8 B3 BK1
LP02 BK2
BK3
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1352 [TITANIUM POWDER, WETTED 41 I 1kg E2 P410 PP40 T3 TP33
with not less than 25% water (a IBCO6 B2
visible excess of water must be
present) (a) mechanically produced,
particle size less than 53 microns;
(b) chemically produced particle size
less than 840 microns
1353 |[FIBRES or FABRICS 41 11 5kg El P410
IMPREGNATED WITH WEAKLY 1BCO8 B3
NITRATED NITROCELLULOSE,
N.O.S.
1354 [TRINITROBENZENE, WETTED 41 | 28 0 EO P406
with not less than 30% water, by
mass
1355 [TRINITROBENZOIC ACID, 41 | 28 0 EO P406
WETTED with not less than 30%
water, by mass
1356 [TRINITROTOLUENE (TNT), 41 | 28 0 EO P406
WETTED with not less than 30%
water, by mass
1357 |[UREA NITRATE, WETTED with 41 | 28 0 EO P406
not less than 20% water, by mass 227
1358 [ZIRCONIUM POWDER, WETTED| 4.1 I 1kg E2 P410 PP40 T3 TP33
with not less than 25% water (a IBCO6 B2
visible excess of water must be
present) (a) mechanically produced,
particle size less than 53 microns;
(b) chemically produced particle size
less than 840 microns
1360 [CALCIUM PHOSPHIDE 43 6.1 | EO P403
1361 [CARBON, animal or vegetable 4.2 1 EO P002 PP12 T3 TP33
origin IBCO6
1361 [CARBON, animal or vegetable 4.2 1 223 0 EO P002 PP12 T1 TP33
origin 1BCO8 B3
LP02
1362 |[CARBON, ACTIVATED 42 11 223 0 El P002 PP11 T1 TP33
IBC08 B3
LP02
1363 |COPRA 42 11 29 0 EO P003 PP20 BK2
1BCO8 B3, B6
LP02
1364 |[COTTON WASTE, OILY 42 11 0 EO P003 PP19
1BCO8 B3, B6
LP02
1365 [COTTON, WET 42 11 29 0 EO P003 PP19
1BCO8 B3, B6
LP02
1369 [p-NITROSODIMETHYLANILINE | 4.2 I 0 E2 P410 T3 TP33
1BC06 B2
1372 |[FIBRES, ANIMAL or FIBRES, 42 11 117 0 El P410
VEGETABLE burnt, wet or damp
1373 |[FIBRES or FABRICS, ANIMAL or | 4.2 11 0 EO P410 T1 TP33
VEGETABLE or SYNTHETIC, 1BCO8 B3
N.O.S. with oil
1374 |FISH MEAL (FISH SCRAP), 42 1 300 0 E2 P410 T3 TP33
UNSTABILIZED 1BCO8 B2, B4
1376 |IRON OXIDE, SPENT or IRON 42 11 223 0 EO P002 T1 TP33
SPONGE, SPENT obtained from IBC08 B3 BK2
coal gas purification LP02
1378 [METAL CATALYST, WETTED 42 1 274 0 EO P410 PP39 T3 TP33
with a visible excess of liquid IBCO1
1379 |PAPER, UNSATURATED OIL 42 11 0 EO P410
TREATED, incompletely dried 1BCO8 B3
(including carbon paper)
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1380 |PENTABORANE 42 6.1 | EO P601
1381 |PHOSPHORUS, WHITE or 42 6.1 | EO P405 T9 TP3
YELLOW, DRY or UNDER TP31
WATER or IN SOLUTION
1382 |POTASSIUM SULPHIDE, 42 I 0 E2 P410 T3 TP33
ANHYDROUS or POTASSIUM IBCO6 B2
SULPHIDE with less than 30%
water of crystallization
1383 |PYROPHORIC METAL, N.O.S.or | 4.2 | 274 0 EO P404 T21 TP7
PYROPHORIC ALLOY, N.O.S. TP33
1384 [SODIUM DITHIONITE (SODIUM | 4.2 I 0 E2 P410 T3 TP33
HYDROSULPHITE) IBCO6 B2
1385 [SODIUM SULPHIDE, 42 I 0 E2 P410 T3 TP33
ANHYDROUS or SODIUM IBCO6 B2
SULPHIDE with less than 30%
water of crystallization
1386 [SEED CAKE with more than 1.5% 42 11 29 0 EO P003 PP20 BK2
oil and not more than 11% moisture IBCO8 B3, B6
LP02
1387 [WOOL WASTE, WET 42 11 117 El P410
1389 |[ALKALI METAL AMALGAM, 43 | 182 EO P402
LIQUID
1390 |ALKALI METAL AMIDES 43 ] 182 |500g| E2 P410 T3 TP33
IBCO7 B2
1391 |ALKALI METAL DISPERSION or | 4.3 | 182 0 EO P402
ALKALINE EARTH METAL 183
DISPERSION
1392 |ALKALINE EARTH METAL 43 | 183 0 EO P402
AMALGAM, LIQUID
1393 |ALKALINE EARTH METAL 43 I 5009 | E2 P410 T3 TP33
ALLOY, N.O.S. IBCO7 B2
1394 |ALUMINIUM CARBIDE 43 ] 5009 | E2 P410 T3 TP33
IBCO7 B2
1395 |ALUMINIUM FERROSILICON 43 6.1 I 5009 | E2 P410 T3 TP33
POWDER IBCO5 B2
1396 |[ALUMINIUM POWDER, 43 I 5009 | E2 P410 T3 TP33
UNCOATED IBCO7 B2
1396 |[ALUMINIUM POWDER, 43 11 223 | 1kg El P410 T1 TP33
UNCOATED 1BCO8 B4
1397 |ALUMINIUM PHOSPHIDE 43 6.1 | 0 EO P403
1398 |ALUMINIUM SILICON 43 11 37 1kg El P410 T1 TP33
POWDER, UNCOATED 223 IBCO8 B4 BK2
1400 [BARIUM 43 I 5009 | E2 P410 T3 TP33
IBCO7 B2
1401 |CALCIUM 43 I 5009 | E2 P410 T3 TP33
IBCO7 B2
1402 |CALCIUM CARBIDE 43 | 0 EO P403 T9 TP7
1BC04 B1 TP33
1402 |CALCIUM CARBIDE 43 I 5009 | E2 P410 T3 TP33
1BCO7 B2
1403 |CALCIUM CYANAMIDE with 43 11 38 1kg El P410 Tl TP33
more than 0.1% calcium carbide IBC08 B4
1404 |CALCIUM HYDRIDE 43 | 0 EO P403
1405 |CALCIUM SILICIDE 43 1 500g | E2 P410 T3 TP33
1BCO7 B2
1405 |CALCIUM SILICIDE 43 11 223 | 1kg El P410 Tl TP33
1BC08 B4
1407 |CAESIUM 43 | 0 EO P403
1BC04 B1
1408 [FERROSILICON with 30% or more| 4.3 6.1 11 39 1kg El P003 PP20 T1 TP33
but less than 90% silicon 223 IBC08 B4, B6 BK2
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1409 IMETAL HYDRIDES, WATER- 43 | 274 0 EO P403
REACTIVE, N.O.S.
1409 [IMETAL HYDRIDES, WATER- 43 I 274 | 5009 | E2 P410 T3 TP33
REACTIVE, N.O.S. 1BC04
1410 |[LITHIUM ALUMINIUM 43 | 0 EO P403
HYDRIDE
1411 |LITHIUM ALUMINIUM 43 3 | 0 EO P402
HYDRIDE, ETHEREAL
1413 |LITHIUM BOROHYDRIDE 43 | EO P403
1414 |LITHIUM HYDRIDE 43 | EO P403
1415 |LITHIUM 43 | EO P403 T9 TP7
1BC04 B1 TP33
1417 |LITHIUM SILICON 43 I 5009 | E2 P410 T3 TP33
IBCO7 B2
1418 [IMAGNESIUM POWDER or 43 4.2 | 0 EO P403
MAGNESIUM ALLOYS POWDER
1418 [IMAGNESIUM POWDER or 43 4.2 I 0 E2 P410 T3 TP33
MAGNESIUM ALLOYS POWDER IBCO5 B2
1418 [IMAGNESIUM POWDER or 43 4.2 11 223 0 El P410 T1 TP33
MAGNESIUM ALLOYS POWDER IBCO8 B4
1419 IMAGNESIUM ALUMINIUM 43 6.1 | 0 EO P403
PHOSPHIDE
1420 |POTASSIUM METAL ALLOYS, 43 | 0 EO P402
LIQUID
1421 |ALKALI METAL ALLOY, 43 | 182 0 EO P402
LIQUID, N.O.S.
1422 |POTASSIUM SODIUM ALLOYS, 43 | 0 EO P402 T9 TP3
LIQUID TP7
TP31
1423 |RUBIDIUM 43 | 0 EO P403
1BC04 B1
1426 |SODIUM BOROHYDRIDE 43 | EO P403
1427 |SODIUM HYDRIDE 43 | EO P403
1428 |SODIUM 43 | EO P403 T9 TP7
1BC04 B1 TP33
1431 |SODIUM METHYLATE 42 8 I 0 E2 P410 T3 TP33
IBCO5 B2
1432 |SODIUM PHOSPHIDE 43 6.1 | 0 EO P403
1433 [STANNIC PHOSPHIDES 43 6.1 | 0 EO P403
1435 |ZINC ASHES 43 11 223 | 1kg El P002 T1 TP33
1BC08 B4 BK2
1436 |ZINC POWDER or ZINC DUST 43 4.2 | EO P403
1436 |ZINC POWDER or ZINC DUST 43 4.2 I E2 P410 T3 TP33
IBCO7 B2
1436 |ZINC POWDER or ZINC DUST 43 4.2 11 223 0 El P410 T1 TP33
1BCO8 B4
1437 |[ZIRCONIUM HYDRIDE 41 I 1kg E2 P410 PP40 T3 TP33
1BC04
1438 |ALUMINIUM NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3 BK1
LP02 BK2
1439 |AMMONIUM DICHROMATE 5.1 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1442 |AMMONIUM PERCHLORATE 51 1 152 | 1kg E2 P002 T3 TP33
1BC06 B2
1444 |AMMONIUM PERSULPHATE 51 11 5kg El P002 Tl TP33
1BCO8 B3
LP02
1445 |BARIUM CHLORATE, SOLID 51 6.1 1 1kg E2 P002 T3 TP33
1BC06 B2
1446 |BARIUM NITRATE 51 6.1 1 1kg E2 P002 T3 TP33
1BCO8 B2, B4
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1447 |IBARIUM PERCHLORATE, 5.1 6.1 I 1kg E2 P002 T3 TP33
SOLID IBCO6 B2
1448 |BARIUM PERMANGANATE 5.1 6.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1449 IBARIUM PEROXIDE 5.1 6.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1450 BROMATES, INORGANIC, N.O.S.| 5.1 I 274 | 1kg E2 P002 T3 TP33
350 1BCO8 B2, B4
1451 |CAESIUM NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1452 |CALCIUM CHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1453 |CALCIUM CHLORITE 5.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1454 |CALCIUM NITRATE 5.1 11 208 | 5kg El P002 T1 TP33
1BCO8 B3 BK1
LP02 BK2
BK3
1455 |CALCIUM PERCHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1456 [CALCIUM PERMANGANATE 5.1 ] 1kg E2 P002 T3 TP33
1BC06 B2
1457 |CALCIUM PEROXIDE 5.1 ] 1kg E2 P002 T3 TP33
IBCO6 B2
1458 |CHLORATE AND BORATE 5.1 I 1kg E2 P002 T3 TP33
MIXTURE IBCO8 B2, B4
1458 |CHLORATE AND BORATE 5.1 11 223 | 5kg El P002 T1 TP33
MIXTURE 1BCO8 B3
LP02
1459 |[CHLORATE AND MAGNESIUM 5.1 ] 1kg E2 P002 T3 TP33
CHLORIDE MIXTURE, SOLID 1BCO8 B2, B4
1459 |[CHLORATE AND MAGNESIUM 5.1 11 223 | 5kg El P002 T1 TP33
CHLORIDE MIXTURE, SOLID 1BCO8 B3
LP02
1461 |CHLORATES, INORGANIC, 5.1 I 274 | 1kg E2 P002 T3 TP33
N.O.S. 351 IBC06 B2
1462 |CHLORITES, INORGANIC, 5.1 I 274 | 1kg E2 P002 T3 TP33
N.O.S. 352 IBC06 B2
1463 |CHROMIUM TRIOXIDE, 5.1 6.1 I 1kg E2 P002 T3 TP33
ANHYDROUS 8 1BCO8 B2, B4
1465 [DIDYMIUM NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1466 |FERRIC NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1467 |GUANIDINE NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1469 |LEAD NITRATE 5.1 6.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1470 |LEAD PERCHLORATE, SOLID 5.1 6.1 I 1kg E2 P002 T3 TP33
IBCO6 B2
1471 |LITHIUM HYPOCHLORITE, DRY| 5.1 1 1kg E2 P002
or LITHIUM HYPOCHLORITE 1BCO8 B2, B4
MIXTURE
1471 |LITHIUM HYPOCHLORITE, DRY| 5.1 11 223 | 5kg El P002 Tl TP33
or LITHIUM HYPOCHLORITE 1BCO8 B3
MIXTURE LP02
1472 |LITHIUM PEROXIDE 5.1 I 1kg E2 P002 T3 TP33
IBCO6 B2
1473 IMAGNESIUM BROMATE 51 1 1kg E2 P002 T3 TP33
1BC08 B2, B4
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1474 IMAGNESIUM NITRATE 5.1 11 332 | 5kg El P002 T1 TP33
1BCO8 B3 BK1
LP02 BK2
BK3
1475 [IMAGNESIUM PERCHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BCO6 B2
1476 [IMAGNESIUM PEROXIDE 5.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1477 INITRATES, INORGANIC, N.O.S. 5.1 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1477 INITRATES, INORGANIC, N.O.S. 5.1 11 223 | 5kg El P002 T1 TP33
1BCO8 B3
LP02
1479 |OXIDIZING SOLID, N.O.S. 5.1 | 274 0 EO P503
IBC05 B1
1479 |OXIDIZING SOLID, N.O.S. 5.1 I 274 | 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1479 |OXIDIZING SOLID, N.O.S. 5.1 11 223 | 5kg El P002 T1 TP33
274 1BCO8 B3
LP02
1481 |PERCHLORATES, INORGANIC, 5.1 ] 1kg E2 P002 T3 TP33
N.O.S. 1BCO6 B2
1481 |PERCHLORATES, INORGANIC, 5.1 11 223 | 5kg El P002 T1 TP33
N.O.S. 1BCO8 B3
LP02
1482 PERMANGANATES, 5.1 I 206 | 1kg E2 P002 T3 TP33
INORGANIC, N.O.S. 274 IBCO6 B2
353
1482 PERMANGANATES, 5.1 11 206 | 5kg El P002 T1 TP33
INORGANIC, N.O.S. 223 1BCO8 B3
274 LP02
353
1483 |PEROXIDES, INORGANIC, 5.1 ] 1kg E2 P002 T3 TP33
N.O.S. IBCO6 B2
1483 |PEROXIDES, INORGANIC, 5.1 11 223 | 5kg El P002 T1 TP33
N.O.S. 1BCO8 B3
LP02
1484 [POTASSIUM BROMATE 5.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1485 |POTASSIUM CHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1486 |POTASSIUM NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3 BK1
LP02 BK2
BK3
1487 |POTASSIUM NITRATE AND 5.1 I 1kg E2 P002 T3 TP33
SODIUM NITRITE MIXTURE IBCO8 B2, B4
1488 |POTASSIUM NITRITE 5.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1489 |POTASSIUM PERCHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BCO6 B2
1490 |POTASSIUM PERMANGANATE 5.1 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1491 |POTASSIUM PEROXIDE 5.1 | 0 EO P503
1BC06 B1
1492 |POTASSIUM PERSULPHATE 51 11 5kg El P002 Tl TP33
1BCO8 B3
LP02
1493 |SILVER NITRATE 51 1 1kg E2 P002 T3 TP33
1BC08 B2, B4
1494 |SODIUM BROMATE 51 1 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1495 |SODIUM CHLORATE 5.1 I 1kg E2 P002 T3 TP33
IBC08 B2, B4 BK1
BK2
1496 [SODIUM CHLORITE 51 1 1kg E2 P002 T3 TP33
1BCO8 B2, B4
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1498 [SODIUM NITRATE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3 BK1
LP02 BK2
BK3
1499 [SODIUM NITRATE AND 5.1 11 5kg El P002 T1 TP33
POTASSIUM NITRATE 1BCO8 B3 BK1
MIXTURE LP02 BK2
BK3
1500 [SODIUM NITRITE 5.1 6.1 11 5kg El P002 T1 TP33
1BCO8 B3
1502 [SODIUM PERCHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BCO6 B2
1503 [SODIUM PERMANGANATE 5.1 I 1kg E2 P002 T3 TP33
1BCO6 B2
1504 [SODIUM PEROXIDE 5.1 | 0 EO P503
IBCO5 B1
1505 [SODIUM PERSULPHATE 5.1 11 5kg El P002 T1 TP33
IBC08 B3
LP02
1506 [STRONTIUM CHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1507 [STRONTIUM NITRATE 5.1 11 5kg El P002 T1 TP33
IBC08 B3
LP02
1508 [STRONTIUM PERCHLORATE 5.1 I 1kg E2 P002 T3 TP33
IBC06 B2
1509 [STRONTIUM PEROXIDE 5.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1510 [TETRANITROMETHANE 6.1 5.1 | 354 0 EO P602
1511 |[UREA HYDROGEN PEROXIDE 5.1 8 11 5kg El P002 T1 TP33
1BCO8 B3
1512 |ZINC AMMONIUM NITRITE 5.1 ] 1kg E2 P002 T3 TP33
1BC08 B2, B4
1513 [ZINC CHLORATE 5.1 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1514 |ZINC NITRATE 5.1 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1515 |ZINC PERMANGANATE 5.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1516 |ZINC PEROXIDE 5.1 I 1kg E2 P002 T3 TP33
1BC06 B2
1517 |ZIRCONIUM PICRAMATE, 41 | 28 0 EO P406 PP26
WETTED with not less than 20%
water, by mass
1541 |ACETONE CYANOHYDRIN, 6.1 | 354 0 EO P602 T20 TP2
STABILIZED TP13
TP37
1544 |ALKALOIDS, SOLID, N.O.S. or 6.1 | 43 0 E5 P002 T6 TP33
ALKALOID SALTS, SOLID, 274 IBCO7 B1
N.O.S.
1544 |ALKALOIDS, SOLID, N.O.S. or 6.1 I 43 |500g| E4 P002 T3 TP33
ALKALOID SALTS, SOLID, 274 1BCO8 B2, B4
N.O.S.
1544 |ALKALOIDS, SOLID, N.O.S. or 6.1 11 43 5kg El P002 T1 TP33
ALKALOID SALTS, SOLID, 223 1BCO8 B3
N.O.S. 274 LP02
1545 |ALLYL ISOTHIOCYANATE, 6.1 3 I 386 [100ml| EO P001 T7 TP2
STABILIZED 1BCO2
1546 |AMMONIUM ARSENATE 6.1 I 500g | E4 P002 T3 TP33
1BC08 B2, B4
1547 |ANILINE 6.1 I 279 [100ml| E4 P001 T7 TP2
1BC02
1548 |ANILINE HYDROCHLORIDE 6.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
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1549 |ANTIMONY COMPOUND, 6.1 11 45 5kg El P002 T1 TP33
INORGANIC, SOLID, N.O.S. 274 1BCO8 B3
LP02
1550 [ANTIMONY LACTATE 6.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1551 |ANTIMONY POTASSIUM 6.1 11 5kg El P002 T1 TP33
TARTRATE 1BCO8 B3
LP02
1553 [ARSENIC ACID, LIQUID 6.1 | 0 E5 P0O01 T20 TP2
TP7
TP13

1554 |[ARSENIC ACID, SOLID 6.1 1 500 g E4 P002 T3 TP33

1BCO8 B2, B4

1555 [ARSENIC BROMIDE 6.1 1 500 g E4 P002 T3 TP33

1BCO8 B2, B4

1556 |ARSENIC COMPOUND, LIQUID, 6.1 | 43 0 E5 P001 T14 TP2
N.O.S., inorganic, including: 274 TP13
Arsenates, n.o.s., Arsenites, n.o.s.; TP27
and Arsenic sulphides, n.o.s.

1556 |ARSENIC COMPOUND, LIQUID, 6.1 ] 43 |100ml| E4 P001 T11 TP2
N.O.S., inorganic, including: 274 1BCO2 TP13
Arsenates, n.o.s., Arsenites, n.o.s.; TP27
and Arsenic sulphides, n.o.s.

1556 |ARSENIC COMPOUND, LIQUID, 6.1 11 43 5L El P001 T7 TP2
N.O.S., inorganic, including: 223 IBCO3 TP28
Arsenates, n.0.s., Arsenites, n.o.s.; 274 LPO1
and Arsenic sulphides, n.o.s.

1557 |ARSENIC COMPOUND, SOLID, 6.1 | 43 0 E5 P002 T6 TP33
N.O.S., inorganic, including: 274 IBC07 B1
Arsenates, n.0.s.; Arsenites, n.o.s.;
and Arsenic sulphides, n.o.s.

1557 |ARSENIC COMPOUND, SOLID, 6.1 ] 43 5009 E4 P002 T3 TP33
N.O.S., inorganic, including: 274 IBC08 B2, B4
Arsenates, n.0.s.; Arsenites, n.o.s.;
and Arsenic sulphides, n.o.s.

1557 |ARSENIC COMPOUND, SOLID, 6.1 11 43 5 kg El P002 T1 TP33
N.O.S., inorganic, including: 223 IBC08 B3
Arsenates, n.0.s.; Arsenites, n.0.s.; 274 LPO2
and Arsenic sulphides, n.o.s.

1558 |ARSENIC 6.1 1 5009 E4 P002 T3 TP33

1BCO8 B2, B4

1559 [ARSENIC PENTOXIDE 6.1 1 5009 E4 P002 T3 TP33

1BCO8 B2, B4

1560 [ARSENIC TRICHLORIDE 6.1 | 0 EO P602 T14 TP2

TP13

1561 |ARSENIC TRIOXIDE 6.1 ] 500 g E4 P002 T3 TP33

1BCO8 B2, B4

1562 |ARSENICAL DUST 6.1 ] 500 g E4 P002 T3 TP33

1BCO8 B2, B4

1564 BARIUM COMPOUND, N.O.S. 6.1 1 177 | 5009 E4 P002 T3 TP33

274 1BCO8 B2, B4
1564 BARIUM COMPOUND, N.O.S. 6.1 11 177 5kg El P002 T1 TP33
223 1BCO8 B3
274 LP02
1565 [BARIUM CYANIDE 6.1 | 0 E5 P002 T6 TP33
IBCO7 Bl

1566 [BERYLLIUM COMPOUND, 6.1 ] 274 | 5009 E4 P002 T3 TP33
N.O.S. 1BCO8 B2, B4

1566 [BERYLLIUM COMPOUND, 6.1 11 223 5kg El P002 Tl TP33
N.O.S. 274 1BCO8 B3

LP02

1567 BERYLLIUM POWDER 6.1 41 ] 500 g E4 P002 T3 TP33

1BCO8 B2, B4

1569 BROMOACETONE 6.1 3 ] 0 EO P602 T20 TP2

TP13

-222 -




Copyright © United Nations, 2017. All rights reserved

Packagings and IBCs

Portable tanks and

Class |Subsi-| UN |Special| Limited and bulk containers
UN Name and description or diary | packing | provi- excepted . Special .
No. division |hazard| group | sions quantities | . Packm_g packing Instruc- Spe_c!al
instruction i tions  |provisions
provisions
(@) @ ©) 4) ©) (6 | (7a) | (7b) () (©) (10) (11)
- 312 2.0 20 | 2013 | 33 34 35 414 414 1425/432| 425
1570 |BRUCINE 6.1 | 43 0 E5 P002 T6 TP33
IBCO7 B1
1571 |BARIUM AZIDE, WETTED with 41 6.1 | 28 0 EO P406
not less than 50% water, by mass
1572 |CACODYLIC ACID 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1573 |CALCIUM ARSENATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1574 |CALCIUM ARSENATE AND 6.1 I 500g | E4 P002 T3 TP33
CALCIUM ARSENITE MIXTURE, 1BCO8 B2, B4
SOLID
1575 [CALCIUM CYANIDE 6.1 | 0 ES5 P002 T6 TP33
IBCO7 B1
1577 |CHLORODINITROBENZENES, 6.1 I 279 [100ml| E4 P00l T7 TP2
LIQUID 1BCO2
1578 |[CHLORONITROBENZENES, 6.1 ] 279 | 5009 | E4 P002 T3 TP33
SOLID IBCO8 B2, B4
1579 |4-CHLORO-0-TOLUIDINE 6.1 11 5kg El P002 T1 TP33
HYDROCHLORIDE, SOLID 1BCO8 B3
LP02
1580 [CHLOROPICRIN 6.1 | 354 0 EO P601 T22 TP2
TP13
TP37
1581 |CHLOROPICRIN AND METHYL 2.3 0 EO P200 T50
BROMIDE MIXTURE with more
than 2% chloropicrin
1582 |CHLOROPICRIN AND METHYL 2.3 0 EO P200 T50
CHLORIDE MIXTURE
1583 |CHLOROPICRIN MIXTURE, 6.1 | 274 0 EO P602
N.O.S. 315
1583 |CHLOROPICRIN MIXTURE, 6.1 I 274 [100ml| EO P00l
N.O.S. 1BCO2
1583 |CHLOROPICRIN MIXTURE, 6.1 11 223 5L EO P001
N.O.S. 274 IBC03
LPO1
1585 |COPPER ACETOARSENITE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1586 [COPPER ARSENITE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1587 |COPPER CYANIDE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1588 [CYANIDES, INORGANIC, 6.1 | 47 0 E5 P002 T6 TP33
SOLID, N.O.S. 274 IBCO7 B1
1588 [CYANIDES, INORGANIC, 6.1 I 47 | 5009 | E4 P002 T3 TP33
SOLID, N.O.S. 274 1BCO8 B2, B4
1588 [CYANIDES, INORGANIC, 6.1 11 47 5kg El P002 T1 TP33
SOLID, N.O.S. 223 1BCO8 B3
274 LP02
1589 [CYANOGEN CHLORIDE, 2.3 8 386 0 EO P200
STABILIZED
1590 |DICHLOROANILINES, LIQUID 6.1 I 279 [100ml| E4 P00l T7 TP2
1BC02
1591 |0-DICHLOROBENZENE 6.1 11 279 5L El P001 T4 TP1
1BCO3
LPO1
1593 |IDICHLOROMETHANE 6.1 11 5L El P001 T7 TP2
1BCO3 B8
LPO1
1594 IDIETHYL SULPHATE 6.1 I 100 ml| E4 P001 T7 TP2
1BC02
1595 [IDIMETHYL SULPHATE 6.1 8 | 354 0 EO P602 T20 TP2
TP13
TP35
1596 |DINITROANILINES 6.1 1 500g | E4 P002 T3 TP33
1BC08 B2, B4
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1597 |IDINITROBENZENES, LIQUID 6.1 I 100ml| E4 P00l T7 TP2
1BC02
1597 |IDINITROBENZENES, LIQUID 6.1 11 223 5L El P001 T7 TP2
IBCO3
LPO1
1598 DINITRO-0-CRESOL 6.1 I 43 | 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1599 DINITROPHENOL SOLUTION 6.1 I 100 ml| E4 P001 T7 TP2
1BCO2
1599 DINITROPHENOL SOLUTION 6.1 11 223 5L El P001 T4 TP1
IBCO3
LPO1
1600 [DINITROTOLUENES, MOLTEN 6.1 I EO NONE T7 TP3
1601 |DISINFECTANT, SOLID, TOXIC, 6.1 | 274 ES5 P002 T6 TP33
N.O.S. IBCO7 B1
1601 |DISINFECTANT, SOLID, TOXIC, 6.1 I 274 | 5009 | E4 P002 T3 TP33
N.O.S. 1BCO8 B2, B4
1601 |DISINFECTANT, SOLID, TOXIC, 6.1 11 274 | 5kg El P002 T1 TP33
N.O.S. IBC08 B3
LP02
1602 |DYE, LIQUID, TOXIC, N.O.S. or 6.1 | 274 0 E5 P00l
DYE INTERMEDIATE, LIQUID,
TOXIC, N.O.S.
1602 |DYE, LIQUID, TOXIC, N.O.S. or 6.1 I 274 |100ml| E4 P00l
DYE INTERMEDIATE, LIQUID, 1BCO2
TOXIC, N.O.S.
1602 |DYE, LIQUID, TOXIC, N.O.S. or 6.1 11 223 5L El P001
DYE INTERMEDIATE, LIQUID, 274 1BCO3
TOXIC, N.O.S. LPO1
1603 [ETHYL BROMOACETATE 6.1 3 I 100 ml| EO P00l T7 TP2
1BC02
1604 [ETHYLENEDIAMINE 8 3 I 1L E2 P00l T7 TP2
1BCO2
1605 [ETHYLENE DIBROMIDE 6.1 | 354 0 EO P602 T20 TP2
TP13
TP37
1606 |FERRIC ARSENATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1607 |FERRIC ARSENITE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1608 [FERROUS ARSENATE 6.1 1 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1611 |[HEXAETHYL 6.1 I 100ml| E4 P00l T7 TP2
TETRAPHOSPHATE IBC02
1612 |[HEXAETHYL 2.3 0 EO P200
TETRAPHOSPHATE AND
COMPRESSED GAS MIXTURE
1613 |[HYDROCYANIC ACID, 6.1 | 48 0 EO P601 T14 TP2
AQUEOUS SOLUTION TP13
(HYDROGEN CYANIDE,
AQUEOUS SOLUTION) with not
more than 20% hydrogen cyanide
1614 |[HYDROGEN CYANIDE, 6.1 | 386 0 EO P099
STABILIZED, containing less than
3% water and absorbed in a porous
inert material
1616 |LEAD ACETATE 6.1 11 5kg El P002 Tl TP33
IBC08 B3
LP02
1617 |LEAD ARSENATES 6.1 1 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1618 |LEAD ARSENITES 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1620 |LEAD CYANIDE 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
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1621 |LONDON PURPLE 6.1 I 43 | 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1622 [IMAGNESIUM ARSENATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1623 [MERCURIC ARSENATE 6.1 I 500g | E4 P002 T3 TP33
1BCO8 B2, B4
1624 [IMERCURIC CHLORIDE 6.1 I 500g | E4 P002 T3 TP33
1BCO8 B2, B4
1625 [MERCURIC NITRATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1626 [MERCURIC POTASSIUM 6.1 | 0 E5 P002 T6 TP33
CYANIDE IBCO7 B1
1627 [MERCUROUS NITRATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1629 [IMERCURY ACETATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1630 [MERCURY AMMONIUM 6.1 I 500g | E4 P002 T3 TP33
CHLORIDE 1BCO8 B2, B4
1631 [MERCURY BENZOATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1634 IMERCURY BROMIDES 6.1 I 500g | E4 P002 T3 TP33
1BC08 B2, B4
1636 |[MERCURY CYANIDE 6.1 1 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1637 IMERCURY GLUCONATE 6.1 1 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1638 [MERCURY IODIDE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1639 [MERCURY NUCLEATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1640 IMERCURY OLEATE 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1641 [IMERCURY OXIDE 6.1 ] 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1642 [MERCURY OXYCYANIDE, 6.1 I 5009 | E4 P002 T3 TP33
DESENSITIZED IBCO8 B2, B4
1643 [IMERCURY POTASSIUM IODIDE | 6.1 1 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1644 [MERCURY SALICYLATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1645 |IMERCURY SULPHATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1646 IMERCURY THIOCYANATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1647 |IMETHYL BROMIDE AND 6.1 | 354 0 EO P602 T20 TP2
ETHYLENE DIBROMIDE TP13
MIXTURE, LIQUID
1648 |[ACETONITRILE 3 I 1L E2 P001 T7 TP2
1BC02
1649 IMOTOR FUEL ANTI-KNOCK 6.1 | 0 EO P602 T14 TP2
MIXTURE TP13
1650 |beta-NAPHTHYLAMINE, SOLID 6.1 1 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1651 [NAPHTHYLTHIOUREA 6.1 1 43 | 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1652 [NAPHTHYLUREA 6.1 I 500g | E4 P002 T3 TP33
1BCO8 B2, B4
1653 [NICKEL CYANIDE 6.1 I 500g | E4 P002 T3 TP33
1BC08 B2, B4
1654 [NICOTINE 6.1 1 100 ml| E4 P001
1BC02
1655 [NICOTINE COMPOUND, SOLID, 6.1 | 43 0 E5 P002 T6 TP33
N.O.S. or NICOTINE 274 IBCO7 B1
PREPARATION, SOLID, N.O.S.
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1655 [NICOTINE COMPOUND, SOLID, 6.1 I 43 | 5009 | E4 P002 T3 TP33
N.O.S. or NICOTINE 274 1BCO8 B2, B4
PREPARATION, SOLID, N.O.S.
1655 [NICOTINE COMPOUND, SOLID, 6.1 11 43 5kg El P002 T1 TP33
N.O.S. or NICOTINE 223 1BCO8 B3
PREPARATION, SOLID, N.O.S. 274 LP02
1656 [NICOTINE HYDROCHLORIDE, 6.1 I 43 (100ml| E4 P001
LIQUID or SOLUTION 1BCO2
1656 [NICOTINE HYDROCHLORIDE, 6.1 11 43 5L El P001
LIQUID or SOLUTION 223 IBCO3
LPO1
1657 [NICOTINE SALICYLATE 6.1 I 500g | E4 P002 T3 TP33
1BCO8 B2, B4
1658 [NICOTINE SULPHATE 6.1 I 100 ml| E4 P001 T7 TP2
SOLUTION 1BCO2
1658 [NICOTINE SULPHATE 6.1 11 223 5L El P001 T7 TP2
SOLUTION 1BCO3
LPO1
1659 [INICOTINE TARTRATE 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1660 |[NITRIC OXIDE, COMPRESSED 2.3 5.1 0 EO P200
8
1661 [NITROANILINES 6.1 ] 279 | 5009 | E4 P002 T3 TP33
(0-, m-, p-) IBCO8 | B2,B4
1662 [NITROBENZENE 6.1 ] 279 [100ml| E4 P001 T7 TP2
1BCO2
1663 |[NITROPHENOLS 6.1 11 279 | 5kg El P002 T1 TP33
(o-, m-, p-) IBC08 B3
LP02
1664 INITROTOLUENES, LIQUID 6.1 ] 100 ml| E4 P001 T7 TP2
1BCO2
1665 [NITROXYLENES, LIQUID 6.1 ] 100 ml| E4 P001 T7 TP2
1BC02
1669 PENTACHLOROETHANE 6.1 I 100ml| E4 P00l T7 TP2
1BC02
1670 |PERCHLOROMETHYL 6.1 | 354 0 EO P602 T20 TP2
MERCAPTAN TP13
TP37
1671 |PHENOL, SOLID 6.1 I 279 | 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1672 |PHENYLCARBYLAMINE 6.1 | 0 EO P602 T14 TP2
CHLORIDE TP13
1673 |PHENYLENEDIAMINES 6.1 11 279 | 5kg El P002 T1 TP33
(o-, m-, p-) 1BCO8 B3
LP02
1674 |PHENYLMERCURIC ACETATE 6.1 I 43 | 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1677 |POTASSIUM ARSENATE 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1678 |POTASSIUM ARSENITE 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1679 |POTASSIUM CUPROCYANIDE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1680 |POTASSIUM CYANIDE, SOLID 6.1 | 0 E5 P002 T6 TP33
IBCO7 B1
1683 |[SILVER ARSENITE 6.1 I 500g | E4 P002 T3 TP33
1BC08 B2, B4
1684 |SILVER CYANIDE 6.1 I 500g | E4 P002 T3 TP33
1BC08 B2, B4
1685 [SODIUM ARSENATE 6.1 1 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1686 [SODIUM ARSENITE, AQUEOUS 6.1 1 43 (100 ml| E4 P001 T7 TP2
SOLUTION 1BCO2
1686 [SODIUM ARSENITE, AQUEOUS 6.1 11 43 5L El P001 T4 TP2
SOLUTION 223 1BCO3
LPO1
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1687 [SODIUM AZIDE 6.1 I 5009 | E4 P002
1BC08 B2, B4
1688 [SODIUM CACODYLATE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1689 [SODIUM CYANIDE, SOLID 6.1 | 0 ES5 P002 T6 TP33
1BCO7 B1
1690 [SODIUM FLUORIDE, SOLID 6.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1691 [STRONTIUM ARSENITE 6.1 I 500g | E4 P002 T3 TP33
1BCO8 B2, B4
1692 [STRYCHNINE or STRYCHNINE 6.1 | 0 ES5 P002 T6 TP33
SALTS IBCO7 B1
1693 [TEAR GAS SUBSTANCE, 6.1 | 274 0 EO P001
LIQUID, N.O.S.
1693 [TEAR GAS SUBSTANCE, 6.1 I 274 0 EO P00l
LIQUID, N.O.S. 1BCO2
1694 BROMOBENZYL CYANIDES, 6.1 | 138 0 EO P00l T14 TP2
LIQUID TP13
1695 |[CHLOROACETONE, 6.1 3 | 354 0 EO P602 T20 TP2
STABILIZED 8 TP13
TP35
1697 [CHLOROACETOPHENONE, 6.1 1 0 EO P002 T3 TP33
SOLID 1BCO8 B2, B4
1698 |DIPHENYLAMINE 6.1 | 0 EO P002 T6 TP33
CHLOROARSINE
1699 IDIPHENYLCHLOROARSINE, 6.1 | 0 EO P00l
LIQUID
1700 [TEAR GAS CANDLES 6.1 4.1 EO P600
1701 | XYLYL BROMIDE, LIQUID 6.1 ] EO P001 T7 TP2
1BC02 TP13
1702 |1,1,2,2-TETRACHLORO- 6.1 I 100ml| E4 P00l T7 TP2
ETHANE IBC02
1704 [TETRAETHYL 6.1 I 43 (100 ml| E4 P001 T7 TP2
DITHIOPYROPHOSPHATE IBC02
1707 [THALLIUM COMPOUND, N.O.S. | 6.1 1 43 | 5009 | E4 P002 T3 TP33
274 1BCO8 B2, B4
1708 [TOLUIDINES, LIQUID 6.1 I 279 [100ml| E4 P001 T7 TP2
1BC02
1709 [2,4-TOLUYLENEDIAMINE, 6.1 11 5kg El P002 T1 TP33
SOLID 1BCO8 B3
LP02
1710 [TRICHLOROETHYLENE 6.1 11 5L El P001 T4 TP1
IBCO3
LPO1
1711 | XYLIDINES, LIQUID 6.1 I 100 ml| E4 P001 T7 TP2
1BC02
1712 |ZINC ARSENATE, ZINC 6.1 I 5009 | E4 P002 T3 TP33
ARSENITE or ZINC ARSENATE IBCO8 B2, B4
AND ZINC ARSENITE MIXTURE
1713 |ZINC CYANIDE 6.1 | 0 E5 P002 T6 TP33
1BCO7 B1
1714 |ZINC PHOSPHIDE 43 6.1 | 0 EO P403
1715 |ACETIC ANHYDRIDE 8 3 1 1L E2 P001 T7 TP2
1BC02
1716 |ACETYL BROMIDE 8 1 1L E2 P001 T8 TP2
1BC02
1717 |ACETYL CHLORIDE 3 8 I 1L E2 P001 T8 TP2
1BC02
1718 |BUTYL ACID PHOSPHATE 8 11 5L El P001 T4 TP1
IBCO3
LPO1
1719 |CAUSTIC ALKALI LIQUID, 8 I 274 1L E2 P001 Ti1 TP2
N.O.S. IBC02 TP27
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1719 |CAUSTIC ALKALI LIQUID, 8 11 223 5L El P00l T7 TP1
N.O.S. 274 IBCO3 TP28
1722 |ALLYL CHLOROFORMATE 6.1 3 | 0 EO P001 T14 TP2
8 TP13
1723 |ALLYL IODIDE 3 8 I 1L E2 P00l T7 TP2
1BC02 TP13
1724 |ALLYLTRICHLOROSILANE, 8 3 I 386 0 EO P010 T10 TP2
STABILIZED TP7
TP13
1725 |ALUMINIUM BROMIDE, 8 I 1kg E2 P002 T3 TP33
ANHYDROUS 1BCO8 B2, B4
1726 |ALUMINIUM CHLORIDE, 8 I 1kg E2 P002 T3 TP33
ANHYDROUS 1BCO8 B2, B4
1727 |AMMONIUM 8 I 1kg E2 P002 T3 TP33
HYDROGENDIFLUORIDE, 1BCO8 B2, B4
SOLID
1728 |AMYLTRICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1729 |ANISOYL CHLORIDE 8 ] 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1730 |ANTIMONY PENTACHLORIDE, 8 I 1L E2 P00l T7 TP2
LIQUID IBC02
1731 |ANTIMONY PENTACHLORIDE 8 ] 1L E2 P001 T7 TP2
SOLUTION IBC02
1731 |ANTIMONY PENTACHLORIDE 8 11 223 5L El P001 T4 TP1
SOLUTION 1BCO3
LPO1
1732 |ANTIMONY PENTAFLUORIDE 8 6.1 I 1L EO P00l T7 TP2
1BC02
1733 |ANTIMONY TRICHLORIDE 8 ] 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1736 |BENZOYL CHLORIDE 8 ] 1L E2 P001 T8 TP2
1BC02 TP13
1737 |BENZYL BROMIDE 6.1 8 I 0 E4 P00l T8 TP2
1BC02 TP13
1738 |BENZYL CHLORIDE 6.1 8 I 0 E4 P00l T8 TP2
1BC02 TP13
1739 |BENZYL CHLOROFORMATE 8 | 0 EO P001 T10 TP2
TP13
1740 |HYDROGENDIFLUORIDES, 8 I 1kg E2 P002 T3 TP33
SOLID, N.O.S. 1BCO8 B2, B4
1740 |HYDROGENDIFLUORIDES, 8 11 223 | 5kg El P002 T1 TP33
SOLID, N.O.S. 1BCO8 B3
LP02
1741 |BORON TRICHLORIDE 23 8 0 EO P200
1742 |IBORON TRIFLUORIDE ACETIC 8 I 1L E2 P001 T8 TP2
ACID COMPLEX, LIQUID 1BCO2
1743 |IBORON TRIFLUORIDE 8 I 1L E2 P001 T8 TP2
PROPIONIC ACID COMPLEX, IBC02
LIQUID
1744 | BROMINE or BROMINE 8 6.1 | 0 EO P804 T22 TP2
SOLUTION TP10
TP13
1745 |IBROMINE PENTAFLUORIDE 5.1 6.1 | 0 EO P200 T22 TP2
8 TP13
1746 |BROMINE TRIFLUORIDE 51 6.1 | 0 EO P200 T22 TP2
8 TP13
1747 |BUTYLTRICHLOROSILANE 8 3 1 0 EO P010 T10 TP2
TP7
TP13
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1748 |CALCIUM HYPOCHLORITE, 5.1 I 314 | 1kg E2 P002 PP85
DRY or CALCIUM 1BCO8 B2, B4,
HYPOCHLORITE MIXTURE, B13
DRY with more than 39% available
chlorine (8.8% available oxygen)
1748 |CALCIUM HYPOCHLORITE, 5.1 11 316 | 5kg El P002 PP85
DRY or CALCIUM 1BCO8 B4, B13
HYPOCHLORITE MIXTURE,
DRY with more than 39% available
chlorine (8.8% available oxygen)
1749 |CHLORINE TRIFLUORIDE 2.3 5.1 0 EO P200
8
1750 |[CHLOROACETIC ACID 6.1 8 I 100 ml| E4 P001 T7 TP2
SOLUTION 1BCO2
1751 |CHLOROACETIC ACID, SOLID 6.1 8 I 500g | E4 P002 T3 TP33
1BC08 B2, B4
1752 |ICHLOROACETYL CHLORIDE 6.1 8 | 354 0 EO P602 T20 TP2
TP13
TP35
1753 |CHLOROPHENYL- 8 1 0 EO P010 T10 TP2
TRICHLOROSILANE TP7
1754 |CHLOROSULPHONIC ACID (with 8 | 0 EO P00l T20 TP2
or without sulphur trioxide)
1755 |CHROMIC ACID SOLUTION 8 I 1L E2 P00l T8 TP2
1BC02
1755 |CHROMIC ACID SOLUTION 8 11 223 5L El P00l T4 TP1
1BCO3
LPO1
1756 |[CHROMIC FLUORIDE, SOLID 8 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1757 |CHROMIC FLUORIDE 8 I 1L E2 P00l T7 TP2
SOLUTION 1BCO2
1757 |CHROMIC FLUORIDE 8 11 223 5L El P00l T4 TP1
SOLUTION IBC03
LPO1
1758 [CHROMIUM OXYCHLORIDE | EO P00l T10 TP2
1759 |CORROSIVE SOLID, N.O.S. | 274 EO P002 T6 TP33
1BC0O7 B1
1759 |CORROSIVE SOLID, N.O.S. 8 I 274 | 1kg E2 P002 T3 TP33
1BC08 B2, B4
1759 [CORROSIVE SOLID, N.O.S. 8 11 223 | 5kg El P002 T1 TP33
274 1BCO8 B3
LP02
1760 |[CORROSIVE LIQUID, N.O.S. 8 | 274 0 EO P001 T14 TP2
TP27
1760 [CORROSIVE LIQUID, N.O.S. 8 I 274 1L E2 P001 T11 TP2
1BC02 TP27
1760 [CORROSIVE LIQUID, N.O.S. 8 11 223 5L El P001 T7 TP1
274 IBCO3 TP28
LPO1
1761 |CUPRIETHYLENEDIAMINE 8 6.1 I 1L E2 P001 T7 TP2
SOLUTION 1BCO2
1761 |CUPRIETHYLENEDIAMINE 8 6.1 11 223 5L El P00l T7 TP1
SOLUTION 1BCO3 TP28
1762 |CYCLOHEXENYL- 8 I 0 EO P010 T10 TP2
TRICHLOROSILANE TP7
TP13
1763 |CYCLOHEXYL- 8 I 0 EO P010 T10 TP2
TRICHLOROSILANE TP7
TP13
1764 |IDICHLOROACETIC ACID 8 1 1L E2 P001 T8 TP2
1BC02
1765 |DICHLOROACETYL CHLORIDE 8 I 1L E2 P001 T7 TP2
1BC02
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1766 |[DICHLOROPHENYL- 8 I 0 EO P010 T10 TP2
TRICHLOROSILANE TP7
TP13
1767 |IDIETHYLDICHLOROSILANE 8 3 I 0 EO P010 T10 TP2
TP7
TP13
1768 |DIFLUOROPHOSPHORIC ACID, 8 I 1L E2 P001 T8 TP2
ANHYDROUS 1BCO2
1769 |DIPHENYLDICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1770 |IDIPHENYLMETHYL BROMIDE 8 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1771 |DODECYLTRICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1773 |FERRIC CHLORIDE, 8 11 5kg El P002 T1 TP33
ANHYDROUS 1BCO8 B3
LP02
1774 |[FIRE EXTINGUISHER 8 ] 1L EO P001 PP4
CHARGES, corrosive liquid
1775 |FLUOROBORIC ACID 8 I 1L E2 P00l T7 TP2
1BC02
1776 |[FLUOROPHOSPHORIC ACID, 8 ] 1L E2 P001 T8 TP2
ANHYDROUS 1BCO2
1777 |[FLUOROSULPHONIC ACID | 0 EO P00l T10 TP2
1778 |FLUOROSILICIC ACID I 1L E2 P00l T8 TP2
1BC02
1779 [FORMIC ACID with more than 8 3 I 1L E2 P00l T7 TP2
85% acid by mass IBC02
1780 |FUMARYL CHLORIDE 8 I 1L E2 P00l T7 TP2
1BC02
1781 |[HEXADECYL- 8 I 0 EO P010 T10 TP2
TRICHLOROSILANE TP7
TP13
1782 |[HEXAFLUOROPHOSPHORIC 8 I 1L E2 P001 T8 TP2
ACID IBC02
1783 |HEXAMETHYLENEDIAMINE 8 I 1L E2 P001 T7 TP2
SOLUTION IBC02
1783 |[HEXAMETHYLENEDIAMINE 8 11 223 5L El P001 T4 TP1
SOLUTION 1BCO3
LPO1
1784 |[HEXYLTRICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1786 |HYDROFLUORIC ACID AND 8 6.1 | 0 EO P001 T10 TP2
SULPHURIC ACID MIXTURE TP13
1787 |HYDRIODIC ACID 8 I 1L E2 P00l T7 TP2
1BC02
1787 |HYDRIODIC ACID 8 11 223 5L El P00l T4 TP1
1BCO3
LPO1
1788 |HYDROBROMIC ACID 8 I 1L E2 P00l T7 TP2
IBC02
1788 |HYDROBROMIC ACID 8 11 223 5L El P001 T4 TP1
1BCO3
LPO1
1789 |[HYDROCHLORIC ACID 8 I 1L E2 P001 T8 TP2
1BC02
1789 |[HYDROCHLORIC ACID 8 11 223 5L El P001 T4 TP1
1BCO3
LPO1
1790 |[HYDROFLUORIC ACID, with 8 6.1 | 0 EO P802 PP79 T10 TP2
more than 60% hydrogen fluoride PP81 TP13
1790 |[HYDROFLUORIC ACID, with not 8 6.1 I 1L E2 P001 T8 TP2
more than 60% hydrogen fluoride IBCO2
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1791 |[HYPOCHLORITE SOLUTION 8 I 1L E2 P00l PP10 T7 TP2
1BC02 B5 TP24
1791 |[HYPOCHLORITE SOLUTION 8 11 223 5L El P001 T4 TP2
IBCO3 TP24
LPO1
1792 |IODINE MONOCHLORIDE, 8 I 1kg EO P002 T7 TP2
SOLID 1BCO8 B2, B4
1793 [ISOPROPYL ACID PHOSPHATE 8 11 5L El P00l T4 TP1
1BCO2
LPO1
1794 |LEAD SULPHATE with more than 8 I 1kg E2 P002 T3 TP33
3% free acid IBCO8 B2, B4
1796 [INITRATING ACID MIXTURE 8 5.1 | 0 EO P001 T10 TP2
with more than 50% nitric acid TP13
1796 INITRATING ACID MIXTURE 8 I 1L EO P00l T8 TP2
with not more than 50% nitric acid IBC02 TP13
1798 INITROHYDROCHLORIC ACID 8 | 0 EO P802 T10 TP2
TP13
1799 INONYLTRICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1800 |OCTADECYL- 8 I 0 EO P010 T10 TP2
TRICHLOROSILANE TP7
TP13
1801 |OCTYLTRICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1802 |PERCHLORIC ACID with not more| 8 5.1 ] 1L EO P001 T7 TP2
than 50% acid, by mass IBCO2
1803 |PHENOLSULPHONIC ACID, 8 ] 1L E2 P001 T7 TP2
LIQUID 1BCO2
1804 |PHENYLTRICHLOROSILANE 8 I 0 EO P010 T10 TP2
TP7
TP13
1805 |PHOSPHORIC ACID, SOLUTION 8 11 223 5L El P00l T4 TP1
IBC03
LPO1
1806 |PHOSPHORUS 8 I 1kg EO P002 T3 TP33
PENTACHLORIDE IBCO8 B2, B4
1807 |PHOSPHORUS PENTOXIDE 8 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1808 |PHOSPHORUS TRIBROMIDE 8 I 1L EO P00l T7 TP2
1BC02
1809 |PHOSPHORUS TRICHLORIDE 6.1 8 | 354 0 EO P602 T20 TP2
TP13
TP35
1810 |PHOSPHORUS OXYCHLORIDE 6.1 8 | 354 0 EO P602 T20 TP2
TP13
TP37
1811 |POTASSIUM HYDROGEN 8 6.1 I 1kg E2 P002 T3 TP33
DIFLUORIDE SOLID IBCO8 B2, B4
1812 |POTASSIUM FLUORIDE, SOLID 6.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1813 |POTASSIUM HYDROXIDE, 8 1 1kg E2 P002 T3 TP33
SOLID 1BCO8 B2, B4
1814 |POTASSIUM HYDROXIDE 8 I 1L E2 P001 T7 TP2
SOLUTION 1BCO2
1814 |POTASSIUM HYDROXIDE 8 11 223 5L El P001 T4 TP1
SOLUTION IBC03
LPO1
1815 |PROPIONYL CHLORIDE 3 8 1 1L E2 P001 T7 TP1
1BC02
1816 |PROPYLTRICHLOROSILANE 8 3 I 0 EO P010 T10 TP2
TP7
TP13
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1817 |PYROSULPHURYL CHLORIDE 8 I 1L E2 P00l T8 TP2
1BC02
1818 [SILICON TETRACHLORIDE 8 I 0 EO P010 T10 TP2
TP7
TP13
1819 [SODIUM ALUMINATE 8 I 1L E2 P00l T7 TP2
SOLUTION 1BCO2
1819 [SODIUM ALUMINATE 8 11 223 5L El P00l T4 TP1
SOLUTION 1BCO3
LPO1
1823 [SODIUM HYDROXIDE, SOLID 8 I 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1824 [SODIUM HYDROXIDE 8 I 1L E2 P00l T7 TP2
SOLUTION 1BCO2
1824 [SODIUM HYDROXIDE 8 11 223 5L El P001 T4 TP1
SOLUTION IBC03
LPO1
1825 [SODIUM MONOXIDE 8 ] 1kg E2 P002 T3 TP33
1BCO8 B2, B4
1826 [NITRATING ACID MIXTURE, 8 5.1 | 113 0 EO P001 T10 TP2
SPENT, with more than 50% nitric TP13
acid
1826 [NITRATING ACID MIXTURE, 8 I 113 1L EO P00l T8 TP2
SPENT, with not more than 50% 1BCO2
nitric acid
1827 [STANNIC CHLORIDE, 8 ] 1L E2 P001 T7 TP2
ANHYDROUS 1BCO2
1828 [SULPHUR CHLORIDES | EO P602 T20 TP2
1829 [SULPHUR TRIOXIDE, | 386 EO P00l T20 TP4
STABILIZED TP13
TP25
TP26
1830 [SULPHURIC ACID with more than 8 I 1L E2 P00l T8 TP2
51% acid IBC02
1831 [SULPHURIC ACID, FUMING 8 6.1 | 0 EO P602 T20 TP2
TP13
1832 [SULPHURIC ACID, SPENT 8 I 113 1L EO P001 T8 TP2
1BC02
1833 [SULPHUROUS ACID 8 I 1L E2 P00l T7 TP2
1BC02
1834 |SULPHURYL CHLORIDE 6.1 8 | 354 0 EO P602 T20 TP2
TP13
TP37
1835 [TETRAMETHYLAMMONIUM 8 I 1L E2 P001 T7 TP2
HYDROXIDE SOLUTION IBC02
1835 [TETRAMETHYLAMMONIUM 8 11 223 5L El P00l T7 TP2
HYDROXIDE SOLUTION IBC03
LPO1
1836 [THIONYL CHLORIDE 8 | 0 EO P802 T10 TP2
TP13
1837 [THIOPHOSPHORYL CHLORIDE 8 I 1L EO P001 T7 TP2
1BC02
1838 [TITANIUM TETRACHLORIDE 6.1 8 | 354 0 EO P602 T20 TP2
TP13
TP37
1839 [TRICHLOROACETIC ACID 8 I 1kg E2 P002 T3 TP33
1BC08 B2, B4
1840 |ZINC CHLORIDE SOLUTION 8 11 223 5L El P001 T4 TP1
1BCO3
LPO1
1841 |ACETALDEHYDE AMMONIA 9 11 5kg El P002 T1 TP33
IBC08 B3, B6
LP02
1843 |AMMONIUM DINITRO-o0- 6.1 I 5009 | E4 P002 T3 TP33
CRESOLATE, SOLID IBCO8 B2, B4
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1845 |CARBON DIOXIDE, SOLID (DRY 9 0 EO P003 PP18
ICE)
1846 |[CARBON TETRACHLORIDE 6.1 I 100 ml| E4 P001 T7 TP2
1BCO2
1847 |POTASSIUM SULPHIDE, 8 I 1kg E2 P002 T3 TP33
HYDRATED with not less than IBCO8 B2, B4
30% water of crystallization
1848 |PROPIONIC ACID with not less 8 11 5L El P001 T4 TP1
than 10% and less than 90% acid by IBC03
mass LPO1
1849 [SODIUM SULPHIDE, 8 I 1kg E2 P002 T3 TP33
HYDRATED with not less than IBCO8 B2, B4
30% water
1851 |[MEDICINE, LIQUID, TOXIC, 6.1 I 221 [100ml| E4 P00l
N.O.S.
1851 |[MEDICINE, LIQUID, TOXIC, 6.1 11 221 5L El P00l
N.O.S. 223
1854 BARIUM ALLOYS, 42 | 0 EO P404 T21 TP7
PYROPHORIC TP33
1855 [CALCIUM, PYROPHORIC or 42 | 0 EO P404
CALCIUM ALLOYS,
PYROPHORIC
1856 [RAGS, OILY 42 29 0 EO P003 PP19
117 1BC08 B6
1857 [TEXTILE WASTE, WET 42 11 117 0 El P410
1858 |[HEXAFLUOROPROPYLENE 2.2 120 ml| E1 P200 T50
(REFRIGERANT GAS R 1216)
1859 SILICON TETRAFLUORIDE 2.3 8 EO P200
1860 [VINYL FLUORIDE, STABILIZED | 2.1 386 EO P200
1862 [ETHYL CROTONATE 3 ] 1L E2 P001 T4 TP2
1BC02
1863 |FUEL, AVIATION, TURBINE 3 | 500 ml| E3 P00l Ti1 TP1
ENGINE TP8
TP28
1863 |FUEL, AVIATION, TURBINE 3 I 1L E2 P00l T4 TP1
ENGINE IBC02 TP8
1863 [FUEL, AVIATION, TURBINE 3 11 223 5L El P001 T2 TP1
ENGINE 1BCO3
LPO1
1865 [n-PROPYL NITRATE 3 1 26 1L E2 P001
1BC02 B7
1866 [RESIN SOLUTION, flammable 3 | 500 ml| E3 P001 T11 TP1
TP8
TP28
1866 [RESIN SOLUTION, flammable 3 1 5L E2 P001 PP1 T4 TP1
1BC02 TP8
1866 [RESIN SOLUTION, flammable 3 11 223 5L El P001 PP1 T2 TP1
IBC03
LPO1
1868 [DECABORANE 4.1 6.1 1 1kg EO P002 T3 TP33
1BC06 B2
1869 [IMAGNESIUM or MAGNESIUM 41 11 59 5kg El P002 T1 TP33
ALLOY'S with more than 50% 1BCO8 B3
magnesium in pellets, turnings or LP02
ribbons
1870 |POTASSIUM BOROHYDRIDE 43 | 0 EO P403
1871 [TITANIUM HYDRIDE 41 I 1kg E2 P410 PP40 T3 TP33
1BC04
1872 |LEAD DIOXIDE 5.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1873 |PERCHLORIC ACID with more 5.1 8 | 60 0 EO P502 PP28 T10 TP1
than 50% but not more than 72%
acid, by mass
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1884 |BARIUM OXIDE 6.1 11 5kg El P002 T1 TP33
1BCO8 B3
LP02
1885 |BENZIDINE 6.1 I 5009 | E4 P002 T3 TP33
1BCO8 B2, B4
1886 |BENZYLIDENE CHLORIDE 6.1 I 100ml| E4 P00l T7 TP2
1BCO2
1887 BROMOCHLOROMETHANE 6.1 11 5L El P001 T4 TP1
1BCO3
LPO1
1888 |[CHLOROFORM 6.1 11 5L El P00l T7 TP2
IBCO3
LPO1
1889 [CYANOGEN BROMIDE 6.1 8 | 0 EO P002 T6 TP33
1891 [ETHYL BROMIDE 6.1 I 100ml| E4 P00l T7 TP2
1BC02 B8 TP13
1892 [ETHYLDICHLOROARSINE 6.1 | 354 0 EO P602 T20 TP2
TP13
TP37
1894 |PHENYLMERCURIC 6.1 I 5009 | E4 P002 T3 TP33
HYDROXIDE 1BCO8 B2, B4
1895 |PHENYLMERCURIC NITRATE 6.1 I 5009 | E4 P002 T3 TP33
1BC08 B2, B4
1897 [TETRACHLOROETHYLENE 6.1 11 5L El P00l T4 TP1
1BCO3
LPO1
1898 |[ACETYL IODIDE 8 I 1L E2 P00l T7 TP2
1BC02 TP13
1902 |DIISOOCTYL ACID PHOSPHATE 8 11 5L El P00l T4 TP1
1BCO3
LPO1
1903 |DISINFECTANT, LIQUID, 8 | 274 0 EO P00l
CORROSIVE, N.O.S.
1903 |DISINFECTANT, LIQUID, 8 I 274 1L E2 P00l
CORROSIVE, N.O.S. IBC02
1903 |DISINFECTANT, LIQUID, 8 11 223 5L El P001
CORROSIVE, N.O.S. 274 1BCO3
LPO1
1905 [SELENIC ACID 8 | 0 EO P002 T6 TP33
1BCO7 B1
1906 ([SLUDGE ACID 8 I 1L EO P001 T8 TP2
1BC02 TP28
1907 [SODA LIME with more than 4% 8 11 62 5kg El P002 T1 TP33
sodium hydroxide IBCO8 B3
LP02
1908 |CHLORITE SOLUTION 8 I 1L E2 P00l T7 TP2
1BC02 TP24
1908 |CHLORITE SOLUTION 8 11 223 5L El P00l T4 TP2
IBCO3 TP24
LPO1
1910 |CALCIUM OXIDE 8 11 106 | 5kg El P002 T1 TP33
IBC08 B3
LP02
1911 |DIBORANE 2.3 21 EO P200
1912 [IMETHYL CHLORIDE AND 21 228 EO P200 T50
METHYLENE CHLORIDE
MIXTURE
1913 INEON, REFRIGERATED LIQUID | 2.2 120 ml| E1 P203 T75 TP5
1914 |BUTYL PROPIONATES 3 11 5L El P001 T2 TP1
1BCO3
LPO1
1915 |CYCLOHEXANONE 3 11 5L El P001 T2 TP1
1BCO3
LPO1
1916 [2,2'-DICHLORODIETHYL ETHER| 6.1 3 I 100 ml| E4 P001 T7 TP2
1BC02
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1917 |ETHYL ACRYLATE, 3 I 386 1L E2 P00l T4 TP1
STABILIZED 1BC02 TP13
1918 [ISOPROPYLBENZENE 3 11 5L El P0O01 T2 TP1
1BCO3
LPO1
1919 [METHYL ACRYLATE, 3 1 386 1L E2 P0O01 T4 TP1
STABILIZED 1BC02 TP13
1920 [INONANES 3 11 5L El P0O01 T2 TP1
1BCO3
LPO1
1921 |PROPYLENEIMINE, 3 6.1 | 386 0 EO P00l T14 TP2
STABILIZED TP13
1922 |PYRROLIDINE 3 8 I 1L E2 P00l T7 TP1
1BC02
1923 |CALCIUM DITHIONITE 42 I 0 E2 P410 T3 TP33
(CALCIUM HYDROSULPHITE) IBCO6 B2
1928 IMETHYL MAGNESIUM 4.3 3 | 0 EO P402
BROMIDE IN ETHYL ETHER
1929 [POTASSIUM DITHIONITE 4.2 1 0 E2 P410 T3 TP33
(POTASSIUM IBCO6 B2
HYDROSULPHITE)
1931 |ZINC DITHIONITE (ZINC 9 11 5 kg El P002 T1 TP33
HYDROSULPHITE) 1BCO8 B3
LP02
1932 |ZIRCONIUM SCRAP 4.2 11 223 0 EO P002 T1 TP33
1BCO8 B3
LP02
1935 [CYANIDE SOLUTION, N.O.S. 6.1 | 274 0 E5 P0O01 T14 TP2
TP13
TP27
1935 [CYANIDE SOLUTION, N.O.S. 6.1 1 274 |100 ml| E4 P0O01 T11 TP2
1BC02 TP13
TP27
1935 [CYANIDE SOLUTION, N.O.S. 6.1 11 223 5L El P0O01 T7 TP2
274 IBCO3 TP13
LPO1 TP28
1938 BROMOACETIC ACID 8 1 1L E2 P0O01 T7 TP2
SOLUTION 1BC02
1938 IBROMOACETIC ACID 8 11 223 5L El P001 T7 TP2
SOLUTION IBCO3
LPO1
1939 |PHOSPHORUS OXYBROMIDE 8 ] 1kg EO P002 T3 TP33
1BC0O8 B2, B4
1940 [THIOGLYCOLIC ACID 8 ] 1L E2 P001 T7 TP2
1BC02
1941 [DIBROMODIFLUOROMETHANE 9 11 5L El P0O01 T11 TP2
LPO1
1942 |]AMMONIUM NITRATE with not 5.1 11 306 5kg El P002 T1 TP33
more than 0.2% combustible IBC08 B3 BK1
substances, including any organic LP02 BK2
substance calculated as carbon, to BK3
the exclusion of any other added
substance
1944 IMATCHES, SAFETY (book, card 41 11 293 5kg El P407
or strike on box) 294
1945 [MATCHES, WAX 'VESTA' 41 11 293 5kg El P407
294
1950 |[AEROSOLS 2 63 See EO p207 PP87
190 |SP 277 LP200 L2
277
327
344
381
1951 |ARGON, REFRIGERATED 22 120 ml| E1 P203 T75 TP5
LIQUID

-235-




Copyright © United Nations, 2017. All rights reserved

Packagings and IBCs

Portable tanks and

Class |Subsi-| UN |Special| Limited and bulk containers
UN Name and description or diary | packing | provi- excepted Special
No. division |hazard| group | sions quantities | . Packm_g packing Instruc- Spe_c!al
instruction i tions  |provisions
provisions
@ @ (©) 4) ©) ©® | (7a) | (7b) ®) ©) (10) 11
- 312 2.0 20 | 2013 | 33 34 35 414 414 1425/432| 425
1952 [ETHYLENE OXIDE AND 2.2 120ml| E1 P200
CARBON DIOXIDE MIXTURE
with not more than 9% ethylene
oxide
1953 |[COMPRESSED GAS, TOXIC, 2.3 21 274 0 EO P200
FLAMMABLE, N.O.S.
1954 |COMPRESSED GAS, 21 274 0 EO P200
FLAMMABLE, N.O.S. 392
1955 |[COMPRESSED GAS, TOXIC, 