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The Model Regulations cover the classification of dangerous goods and their listing, the use,
construction, testing and approval of packagings and portable tanks, and the consignment
procedures (marking, labelling, placarding and documentation). They aim at ensuring a high
level of safety by preventing accidents to persons and property and damage to the environment
during transport and, providing at the same time, a uniform regulatory framework which can be
applied worldwide for national or international transport by any mode. This revised edition
contains new and revised provisions concerning, inter alia the transport of viscous liquids;
polymerizing substances and mixtures; vehicles (including electric vehicles) and lithium
batteries.
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Recommendations on theTRANSPORT OF DANGEROUS GOODSModel RegulationsVolume
INineteenth revised editionST/SG/AC.10/1/Rev.19 (Vol.I)Recommendations on theTRANSPORT
OF DANGEROUS GOODSModel RegulationsVolume INineteenth revised editionNOTEThe
designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of the Secretariat of the United Nations
concerning the legal status of any country, territory, city or area, or of its authorities, or
concerning the delimitation of its frontiers or boundaries.ST/SG/AC.10/1/Rev.19 (Vol.I)Copyright
© United Nations, 2015All rights reserved.No part of this publication may, for sales purposes, be
reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic,
electrostatic, magnetic tape, mechanical, photocopying or otherwise, without prior permission in
writing from the United Nations.UNITED NATIONS PUBLICATIONSales No.
E.15.VIII.1(complete set of two volumes)ISSN 1014-5753Volumes I and II not to be sold
separatelyFOREWORDThe 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 (XXIII) 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 seventh session (12 December
2014), the Committee adopted a set of amendments to the Model Regulations on the Transport
of Dangerous Goods, concerning, inter alia, the transport of viscous liquids; gases; polymerizing



substances; internal combustion engines or machinery powered by flammable liquids or gases;
electric vehicles; lithium batteries and ammonia dispensing systems.This nineteenth revised
edition of the Recommendations takes account of all the amendments which were circulated as
documents ST/SG/AC.10/42/Add.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.10/42/Add.2), which will be reflected in sixth revised edition of the
Manual (ST/SG/AC.10/11/Rev.6), as well as amendments to the “Globally Harmonized System
of Classification and Labelling of Chemicals” (GHS) (ST/SG/AC.10/42/Add.3), which will be
reflected in the sixth revised edition of the GHS to be published as document ST/SG/AC.10/30/
Rev.6.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:CONTENTSVOLUME IRECOMMENDATIONS ON THE TRANSPORT OF
DANGEROUS GOODSNature, purpose and significance of the RecommendationsPrinciples
underlying the regulation of the transport of dangerous goodsClassification and definitions of
classes of dangerous goodsConsignment proceduresEmergency responseCompliance
assuranceTransport of radioactive materialReporting of accidents and incidentsFigure 1: Data
sheet to be submitted to the United Nations for new or amended classification of
substancesANNEX: MODEL REGULATIONS ON THE TRANSPORT OF DANGEROUS
GOODSTable of contentsPart 1:General provisions, definitions, training and securityPart
2:ClassificationPart 3:Dangerous Goods List, special provisions and
exceptionsAPPENDICESAppendix A:List of generic and N.O.S. proper shipping
namesAppendix B:Glossary of termsALPHABETICAL INDEX OF SUBSTANCES AND
ARTICLESVOLUME IIANNEX: MODEL REGULATIONS ON THE TRANSPORT OF
DANGEROUS GOODSPart 4:Packing and tank provisionsPart 5:Consignment proceduresPart
6:Requirements for the construction and testing of packagings, intermediate bulk containers
(IBCs), large packagings, portable tanks, multiple-element gas containers (MEGCs) and bulk
containersPart 7:Provisions concerning transport operationsTABLE OF CORRESPONDENCE
between paragraph numbers in the IAEA “Regulations for the Safe Transport of Radioactive
material” (2012 Edition), and the nineteenth revised edition of the Recommendations on the
Transport of Dangerous Goods (including the Model Regulations)RECOMMENDATIONS ON
THE TRANSPORT OF DANGEROUS GOODSNATURE, PURPOSE AND SIGNIFICANCE OF
THE RECOMMENDATIONS1. These Recommendations have been developed by the United
Nations Economic and Social Council's Committee of Experts on the Transport of Dangerous
Goods1 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 GOODS4. 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.CLASSIFICATION AND DEFINITIONS OF CLASSES OF DANGEROUS
GOODS6. The classification of goods by type of risk 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) 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 2 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 risk 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 PROCEDURES12.
Whenever dangerous goods are offered for transport certain measures should be taken to
ensure that the potential risks 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:(a)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 RESPONSE16. 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
ASSURANCE17. 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 MATERIAL18. 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 Ionizing Radiation and for the safety of Radiation Sources”, Safety Series No. 115, IAEA,
Vienna (1996).REPORTING OF ACCIDENTS AND INCIDENTS19. 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.1 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).2 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).Figure 1DATA SHEET TO BE SUBMITTED TO THE UNITED
NATIONS FOR NEW OR AMENDED CLASSIFICATION OF SUBSTANCESSubmitted
byDateSupply 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
IDENTITY1.1Chemical name1.2Chemical formula1.3Other names/synonyms1.4.1UN
number1.4.2CAS number1.5Proposed classification for the Recommendations1.5.1proper
shipping name (3.1.21)1.5.2class/division subsidiary risk(s) packing group1.5.3proposed
special provisions, if any1.5.4proposed packing instruction(s)1 This and similar references are
to chapters and paragraphs in the Model Regulations on the Transport of Dangerous
Goods.Section 2. PHYSICAL PROPERTIES2.1Melting point or range °C2.2Boiling point or
range °C2.3Relative density at :2.3.115 °C2.3.220 °C2.3.350 °C2.4Vapour pressure at :2.4.150
°C kPa2.4.265 °C kPa2.5Viscosity at 20 °C2 m2/s2.6Solubility in water at 20 °C g/100
ml2.7Physical state at 20°C (2.2.1.11) solid/liquid/gas22.8Appearance at normal transport
temperatures, including colour and odour2.9Other relevant physical properties1 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.Section 3. FLAMMABILITY3.1Flammable vapour3.1.1Flash point (2.3.31)
°C oc/cc3.1.2Is combustion sustained? (2.3.1.31) yes/no3.2Autoignition temperature
°C3.3Flammability range (LEL/UEL) . %3.4Is the substance a flammable solid? (2.4.21) yes/
no3.4.1If yes, give details1 This and similar references are to chapters and paragraphs in the
Model Regulations on the Transport of Dangerous Goods.Section 4. CHEMICAL
PROPERTIES4.1Does the substance require inhibition/stabilization or other treatment such as
nitrogen blanket to prevent hazardous reactivity ? yes/noIf yes, state:4.1.1Inhibitor/stabilizer
used4.1.2Alternative method4.1.3Time effective at 55 °C4.1.4Conditions rendering it
ineffective4.2Is the substance an explosive according to paragraph 2.1.1.1? (2.11) yes/no4.2.1If
yes, give details4.3Is the substance a desensitized explosive? (2.4.2.41) yes/no4.3.1If yes, give
details4.4Is the substance a self-reactive substance? (2.4.11) yes/noIf yes, state:4.4.1exit box of
flow chartWhat is the self-accelerating decomposition temperature (SADT) for a 50 kg package?
°CIs the temperature control required? (2.4.2.3.41) yes/no4.4.2proposed control temperature for
a 50 kg package °C4.4.3proposed emergency temperature for a 50 kg package °C4.5Is the
substance pyrophoric? (2.4.31) yes/no4.5.1If yes, give details4.6Is the substance liable to self-
heating? (2.4.31) yes/no4.6.1If yes, give details4.7Is the substance an organic peroxide (2.5.11)



yes/noIf yes state:4.7.1exit box of flow chartWhat is the self accelerating decomposition
temperature (SADT) for a 50 kg package? °CIs temperature control required? (2.5.3.4.11) yes/
no4.7.2proposed control temperature for a 50 kg package °C4.7.3proposed emergency
temperature for a 50 kg package °C4.8Does the substance in contact with water emit flammable
gases? (2.4.41) yes/no4.8.1If yes, give details4.9Does the substance have oxidizing properties
(2.5.11) yes/no4.9.1If yes, give details4.10Corrosivity (2.81) to:4.10.1mild steelmm/yearat
°C4.10.2aluminiummm/yearat °C4.10.3other packaging materials (specify)mm/yearat °Cmm/
yearat °C4.11Other relevant chemical properties1 This and similar references are to chapters
and paragraphs in the Model Regulations on the Transport of Dangerous Goods.Section 5.
HARMFUL BIOLOGICAL EFFECTS5.1LD50, oral (2.6.2.1.11)mg/kgAnimal species5.2LD50,
dermal (2.6.2.1.21)mg/kgAnimal species5.3LC50, inhalation (2.6.2.1.31)mg/litreExposure
timehoursor ml/m3Animal species5.4Saturated vapour concentration at 20 °C (2.6.2.2.4.31)ml/
m35.5Skin exposure (2.81) resultsExposure timehours/minutesAnimal species5.6Other
data5.7Human experience1 This and similar references are to chapters and paragraphs in the
Model Regulations on the Transport of Dangerous Goods.Section 6. SUPPLEMENTARY
INFORMATION6.1Recommended emergency action6.1.1Fire (include suitable and unsuitable
extinguishing agents)6.1.2Spillage6.2Is it proposed to transport the substance in:6.2.1Bulk
Containers (6.81)yes/no6.2.2Intermediate Bulk Containers (6.51)?yes/no6.2.3Portable tanks
(6.71)?yes/noIf yes, give details in Sections 7, 8 and/or 9.1 This and similar references are to
chapters and paragraphs in the Model Regulations on the Transport of Dangerous
Goods.Section 7. BULK CONTAINERS (only complete if yes in 6.2.1)7.1Proposed
type(s)Section 8. INTERMEDIATE BULK CONTAINERS (IBCs) (only complete if yes in
6.2.2)8.1Proposed type(s)Section 9. MULTIMODAL TANK TRANSPORT (only complete if yes in
6.2.3)9.1Description of proposed tank (including IMO tank type if known)9.2Minimum test
pressure9.3Minimum shell thickness9.4Details of bottom openings, if any9.5Pressure relief
arrangements9.6Degree of filling9.7Unsuitable construction materialsAnnexModel Regulations
on theTRANSPORT OF DANGEROUS GOODSNotes on the structure of theModel
RegulationsThese 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).TABLE
OF CONTENTSVOLUME IPart 1.GENERAL PROVISIONS, DEFINITIONS, TRAINING AND
SECURITYChapter 1.1 -General provisions1.1.1Scope and application1.1.2Dangerous goods
forbidden from transportChapter 1.2 -Definitions and units of
measurement1.2.1Definitions1.2.2Units of measurementChapter 1.3 -TrainingChapter
1.4Security provisions1.4.1General provisions1.4.2Security training1.4.3Provisions for high
consequence dangerous goodsChapter 1.5General provisions concerning Class 71.5.1Scope
and application1.5.2Radiation protection programme1.5.3Quality assurance1.5.4Special
arrangement1.5.5Radioactive material possessing other dangerous properties1.5.6Non-
compliancePart 2.CLASSIFICATIONChapter 2.0 -
Introduction2.0.0Responsibilities2.0.1Classes, divisions, packing groups2.0.2UN numbers and
proper shipping names2.0.3Precedence of hazard characteristics2.0.4Transport of
samplesChapter 2.1 -Class 1 - Explosives2.1.1Definitions and general
provisions2.1.2Compatibility groups2.1.3Classification procedureChapter 2.2 -Class 2 -
Gases2.2.1Definitions and general provisions2.2.2Divisions2.2.3Mixtures of gases2.2.4Gases
not accepted for transportChapter 2.3 -Class 3 - Flammable liquids2.3.1Definition and general
provisions2.3.2Assignment of packing groups2.3.3Determination of flash
point2.3.4Determination of initial boiling point2.3.5Substances not accepted for
transportChapter 2.4 -Class 4 - Flammable solids; substances liable to spontaneous
combustion; substances which, in contact with water, emit flammable gases2.4.1Definitions and
general provisions2.4.2Division 4.1 - Flammable solids, self-reactive substances solid
desensitized explosives and polymerizing substances2.4.3Division 4.2 - Substances liable to
spontaneous combustion2.4.4Division 4.3 - Substances which in contact with water emit
flammable gases2.4.5Classification of organometallic substancesChapter 2.5 -Class 5 -
Oxidizing substances and organic peroxides2.5.1Definitions and general
provisions2.5.2Division 5.1 - Oxidizing substances2.5.3Division 5.2 - Organic peroxidesChapter
2.6 -Class 6 - Toxic and infectious substances2.6.1Definitions2.6.2Division 6.1 - Toxic
substances2.6.3Division 6.2 - Infectious substancesChapter 2.7 -Class 7 - Radioactive
material2.7.1Definitions2.7.2ClassificationChapter 2.8 -Class 8 - Corrosive
substances2.8.1Definition2.8.2Assignment of packing groups2.8.3Substances not accepted for
transportChapter 2.9 -Class 9 - Miscellaneous dangerous substances and articles, including
environmentally hazardous substances2.9.1Definitions2.9.2Assignment to Class
92.9.3Environmentally hazardous substances (aquatic environment)2.9.4Lithium batteriesPart
3.DANGEROUS GOODS LIST, SPECIAL PROVISIONS AND EXCEPTIONSChapter 3.1 -
General3.1.1Scope and general provisions3.1.2Proper shipping name3.1.3Mixtures or
solutionsChapter 3.2 -Dangerous goods list3.2.1Structure of the dangerous goods



list3.2.2Abbreviations and symbolsChapter 3.3 -Special provisions applicable to certain articles
or substancesChapter 3.4 -Dangerous goods packed in limited quantities3.4.7Marking for
packages containing limited quantities3.4.8Marking for packages containing limited quantities
conforming to Part 3, Chapter 4 of the ICAO Technical Instructions for the Safe Transport of
Dangerous Goods by Air3.4.11Use of overpacksChapter 3.5 -Dangerous goods packed in
excepted quantities3.5.1Excepted quantities3.5.2Packagings3.5.3Tests for
packages3.5.4Marking of packages3.5.5Maximum number of packages in any freight vehicle,
railway freight wagon or multimodal freight
container3.5.6DocumentationAPPENDICESAppendix A -List of generic and N.O.S. proper
shipping namesAppendix B -Glossary of termsALPHABETICAL INDEX OF SUBSTANCES AND
ARTICLESVOLUME IIPart 4.PACKING AND TANK PROVISIONSChapter 4.1 -Use of
packagings, including intermediate bulk containers (IBCs) and large packagingsChapter 4.2 -
Use of portable tanks and multiple-element gas containers (MEGCs)Chapter 4.3 -Use of bulk
containersPart 5.CONSIGNMENT PROCEDURESChapter 5.1 -General provisionsChapter 5.2 -
Marking and labellingChapter 5.3 -Placarding and marking of cargo transport unitsChapter 5.4 -
DocumentationChapter 5.5 -Special provisionsPart 6.REQUIREMENTS FOR THE
CONSTRUCTION AND TESTING OF PACKAGINGS, INTERMEDIATE BULK CONTAINERS
(IBCs), LARGE PACKAGINGS, PORTABLE TANKS, MULTIPLE-ELEMENT GAS CONTAINERS
(MEGCs) AND BULK CONTAINERSChapter 6.1 -Requirements for the construction and testing
of packagings (other than for Division 6.2 substances)Chapter 6.2 -Requirements for the
construction and testing of pressure receptacles, aerosol dispensers, small receptacles
containing gas (gas cartridges) and fuel cell cartridges containing liquefied flammable
gas.Chapter 6.3 -Requirements for the construction and testing of packagings for Division 6.2
infectious substances of Category AChapter 6.4 -Requirements for the construction, testing and
approval of packages for radioactive material and for the approval of such materialChapter 6.5 -
Requirements for the construction and testing of intermediate bulk containersChapter 6.6 -
Requirements for the construction and testing of large packagingsChapter 6.7 -Requirements
for the design, construction, inspection and testing of portable tanks and multiple-element gas
containers (MEGCs)Chapter 6.8 -Requirements for the design, construction, inspection and
testing of bulk containersPart 7.PROVISIONS CONCERNING TRANSPORT
OPERATIONSChapter 7.1 -Provisions concerning transport operations by all modes of
transportChapter 7.2 -Modal provisionsTABLE OF CORRESPONDENCE between paragraph
numbers in the IAEA Regulations for the Safe Transport of Radioactive material, (2012 Edition)
and the nineteenth revised edition of the Recommendations on the Transport of Dangerous
Goods (including the Model Regulations)PART 1GENERAL PROVISIONS, DEFINITIONS,
TRAINING AND SECURITYCHAPTER 1.1GENERAL PROVISIONSIntroductory notesNOTE 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), the



contents of which are:Part I: Classification procedures, test methods and criteria relating to
explosives of Class 1Part II: Classification procedures, test methods and criteria relating to self-
reactive and polymerizing substances of Division 4.1 and organic peroxides of Division 5.2Part
III: Classification procedures, test methods and criteria relating to Class 2, Class 3, Class 4,
Division 5.1, Class 8 and Class 9Part IV: Test methods concerning transport equipmentPart V:
Classification procedures, test methods and criteria relating to sectors other than
transportAppendices: Information common to a number of different types of tests and national
contacts for test details.NOTE 2: Part III of the Manual of Tests and Criteria contains some
classification procedures, test methods and criteria which are also given in these
Regulations.1.1.1Scope and application1.1.1.1 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.1.1.1.2 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.1.1.1.3 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 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.1.1.1.4 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.1.1.1.5Exceptions for dangerous goods packed in limited
quantitiesCertain dangerous goods packed in limited quantities are exempted from certain
requirements of these regulations subject to the conditions laid down in Chapter
3.4.1.1.1.6Transport of dangerous goods by postIn 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:(a)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.1.1.1.7Application of standardsWhere 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.1.1.1.8Transport of dangerous goods used as a
coolant or conditionerDangerous 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 5.5.3.1.1.1.9Lamps
containing dangerous goodsThe 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:(a)Lamps that are collected directly from
individuals and households when transported to a collection or recycling facility;(b)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(ii)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.(c)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.(d)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.NOTE: Lamps containing radioactive material are addressed in
2.7.2.2.2(b).1.1.2Dangerous goods forbidden from transport1.1.2.1Unless 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.CHAPTER 1.2DEFINITIONS AND UNITS OF
MEASUREMENT1.2.1DefinitionsNOTE: 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;AircraftCargo 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, or animal foodstuffs;ApprovalMultilateral
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;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 m3.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;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);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 m3. Large freight container means a freight container that has an
internal volume of more than 3 m3.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 sixth 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.6;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 m3 (3
000 litres) for solids and liquids of packing groups II and III;(ii)not more than 1.5 m3 for solids of
packing group I when packed in flexible, rigid plastics, composite, fibreboard and wooden IBCs;
(iii)not more than 3.0 m3 for solids of packing group I when packed in metal IBCs;(iv)not more
than 3.0 m3 for radioactive material of Class 7;(b)is designed for mechanical handling;(c)is
resistant to the stresses produced in handling and transport, as determined by
tests;Remanufactured IBC means a metal, rigid plastics or composite IBC that:(a)is produced 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:(a)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:(a)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(c)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 Voie-Creuse, CH-1211 Geneva 20, Switzerland);Jerrican means a metal or plastics
packaging of rectangular or polygonal cross-section;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 m3;Large salvage packaging means a special packaging
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 m³;into which damaged, defective, leaking or non-
conforming dangerous goods packages, or dangerous goods that have spilled or leaked are
placed for purposes of transport for recovery or disposal;Liner means a separate tube or bag
inserted into a packaging, (including IBCs and large packagings) but not forming an integral part
of it, including the closures of its openings;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)1Management
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);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.);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:(a)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;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:(a)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;(ii)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;(ii)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)”).Remanufactured large packaging means a metal or rigid plastics large



packaging that:(a)Is produced 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:(a)Metal
drums that:(i)are produced as a UN type from a non-UN type;(ii)are converted from one UN type
to another UN type; or(iii)undergo the replacement of integral structural components (such as
nonremovable heads); or(b)Plastics drums that:(i)are converted from one UN type to another
UN type (e.g. 1H1 to 1H2); or(ii)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 II, 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;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 termsThe 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”.1.2.2Units of measurement1.2.2.1 The following units of measurement a
are applicable in these Regulations:Notes to 1.2.2.1:a The following round figures are applicable
for the conversion of the units hitherto used into SI Units.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 Sèvres).c The abbreviation “L” for litre may also
be used in place of the abbreviation “l” 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:NOTE:
109= 1 billion is United Nations usage in English. By analogy, so is 10-9 = 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.1.2.2.4 Unless expressly stated otherwise, the sign “%” represents:(a)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)In the case of mixtures of compressed gases: when filled by pressure, the proportion of the
volume indicated as a percentage of the total volume of the gaseous mixture, or, when filled by
mass, the proportion of the mass indicated as a percentage of the total mass of the mixture.In
the case of mixtures of liquefied gases and gases dissolved under pressure: the proportion of
the mass indicated as a percentage of the total mass of the mixture.1.2.2.5 Pressures of all
kinds relating to receptacles (such as test pressure, internal pressure, safetyvalve opening
pressure) are always indicated in gauge pressure (pressure in excess of atmospheric pressure);
however, the vapour pressure of substances is always expressed in absolute pressure.1 United
Nations publication: ECE/TRANS/242 (Sales No. E.14.VIII.1).CHAPTER 1.3TRAINING1.3.1
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:(a)General awareness/familiarization training:(i)Each person shall be trained in order to
be familiar with the general provisions of dangerous goods transport requirements;(ii)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 packagehandling equipment and appropriate
methods of stowage of dangerous goods;(ii)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.1.3.3
Records of training received according to this Chapter shall be kept by the employer and made
available to the employee or competent authority, upon request. Records shall be kept by the
employer for a period of time established by the competent authority.1.3.4 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.CHAPTER 1.4SECURITY PROVISIONSIntroductory notesNOTE 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.1.4.1General provisions1.4.1.1 All persons
engaged in the transport of dangerous goods shall consider security requirements for the
transport of dangerous goods commensurate with their responsibilities.1.4.1.2 Consignors shall
only offer dangerous goods to carriers that have been appropriately identified.1.4.1.3 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.1.4.1.4
The provisions of this Chapter do not apply to:(a)UN 2908 and UN 2909 excepted packages;
(b)UN 2910 and UN 2911 excepted packages with an activity level not exceeding the A2 value;
and(c)UN 2912 LSA-I and UN 2913 SCO-I.1.4.2Security training1.4.2.1 The training specified
for individuals in 1.3.2 (a), (b) or (c) shall also include elements of security awareness.1.4.2.2
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.1.4.2.4 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.1.4.3Provisions for high consequence dangerous
goods1.4.3.1Definition of high consequence dangerous goods1.4.3.1.1 High consequence
dangerous goods are those which have the potential for misuse in a terrorist event and which
may, as a result, produce serious consequences such as mass casualties, mass destruction or,
particularly for Class 7, mass socio-economic disruption.1.4.3.1.2 An indicative list of high
consequence dangerous goods in classes and divisions other than Class 7 is given in Table
1.4.1 below.Table 1.4.1: Indicative list of high consequence dangerous goodsClass 1, Division
1.1explosivesClass 1, Division 1.2explosivesClass 1, Division 1.3compatibility group C
explosivesClass 1, Division 1.4UN Nos. 0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440,
0441, 0455, 0456 and 0500Class 1, Division 1.5explosivesDivision 2.1flammable gases in
bulkDivision 2.3toxic gases (excluding aerosols)Class 3flammable liquids of packing groups I
and II in bulkClass 3 and Division 4.1desensitized explosivesDivision 4.2goods of packing group
I in bulkDivision 4.3goods of packing group I in bulkDivision 5.1oxidizing liquids of packing



group I in bulkDivision 5.1perchlorates, ammonium nitrate, ammonium nitrate fertilisers and
ammonium nitrate emulsions or suspensions or gels, in bulkDivision 6.1toxic substances of
packing group IDivision 6.2infectious substances of Category A (UN Nos. 2814 and 2900)Class
8corrosive substances of packing group I in bulkNOTE: For the purposes of this table, “in bulk”
means transported in quantities greater than 3 000 kg or 3 000 l in portable tanks or bulk
containers.1.4.3.1.3 For dangerous goods of Class 7, high consequence radioactive material is
that with an activity equal to or greater than a transport security threshold of 3 000 A2 per single
package (see also 2.7.2.2.1) except for the following radionuclides where the transport security
threshold is given in Table 1.4.2 below.Table 1.4.2: Transport security thresholds for specific
radionuclidesElementRadionuclideTransport security threshold (TBq)AmericiumAm-2410.6Gold
Au-1982CadmiumCd-109200CaliforniumCf-2520.2CuriumCm-2440.5CobaltCo-577CobaltCo-6
00.3CaesiumCs-1371IronFe-558000GermaniumGe-687GadoliniumGd-15310IridiumIr-1920.8Ni
ckelNi-63600PalladiumPd-103900PromethiumPm-147400PoloniumPo-2100.6PlutoniumPu-238
0.6PlutoniumPu-2390.6RadiumRa-2260.4RutheniumRu-1063SeleniumSe-752StrontiumSr-9010
ThalliumTl-204200ThuliumTm-170200YtterbiumYb-16931.4.3.1.4 For mixtures of radionuclides,
determination of whether or not the transport security threshold has been met or exceeded can
be calculated by summing the ratios of activity present for each radionuclide divided by the
transport security threshold for that radionuclide. If the sum of the fractions is less than 1, then
the radioactivity threshold for the mixture has not been met nor exceeded.This calculation can
be made with the formula:Where:Ai = activity of radionuclide i that is present in a package
(TBq)Ti = transport security threshold for radionuclide i (TBq).1.4.3.1.5 When radioactive
material possesses subsidiary risks of other classes or divisions, the criteria of table 1.4.1 shall
also be taken into account (see also 1.5.5.1).1.4.3.2Specific security provisions for high
consequence dangerous goods1.4.3.2.1 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.1.4.3.2.2 Security plans1.4.3.2.2.1 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 1.4.3.2.2.2.1.4.3.2.2.2 The security plan
shall comprise at least the following elements:(a)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;
(c)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;(f)Procedures for the evaluation and testing of security plans and procedures
for periodic review and update of the plans;(g)Measures to ensure the security of transport
information contained in the plan; and(h)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.1.4.3.2.3 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 Material1 and the IAEA circular on “The Physical Protection of Nuclear Material and
Nuclear Facilities”2 are applied.CHAPTER 1.5GENERAL PROVISIONS CONCERNING
RADIOACTIVE MATERIAL1.5.1Scope and application1.5.1.1 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,
IAEA, Vienna 2012). Explanatory material can be found in “Advisory Material for the IAEA
Regulations for the Safe Transport of Radioactive Material”, Safety Standard Series No. TS-
G-1.1 (Rev.1), IAEA, Vienna (2008). The prime responsibility for safety shall rest with the person
or organization responsible for facilities and activities that give rise to radiation risk.1.5.1.2 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.1.5.1.3 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:(a)Routine conditions of transport (incident free);(b)Normal conditions of transport (minor
mishaps);(c)Accident conditions of transport.1.5.1.4 These Regulations do not apply to any of
the following:(a)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;(c)Radioactive material implanted or incorporated into a person or live animal for
diagnosis or treatment;(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;(f)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;;(g)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
2.7.1.2.1.5.1.5Specific provisions for the transport of excepted packages1.5.1.5.1 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 5 to 7:(a)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, 5.1.5.4, 5.2.1.7, 7.1.8.3.1, 7.1.8.5.1 to 7.1.8.5.4 and 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.1.5.1.5.2 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.1.5.2Radiation protection programme1.5.2.1 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.1.5.2.2 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.1.5.2.3 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 1.5.2.2,
1.5.2.4 to 1.5.2.7 and 7.1.8.1.1. Programme documents shall be available, on request, for
inspection by the relevant competent authority.1.5.2.4 For occupational exposures arising from
transport activities, where it is assessed that the effective dose either:(a)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.1.5.2.5 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).1.5.2.6 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.1.5.2.7 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.1.5.3Management system1.5.3.1 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:
(a)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.1.5.4Special arrangement1.5.4.1 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.1.5.4.2 Consignments for which conformity with any provision applicable to
radioactive material is impracticable shall not be transported except under special arrangement.
Provided the competent authority is satisfied that conformity with the radioactive material
provisions of 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.1.5.5Radioactive
material possessing other dangerous properties1.5.5.1 In addition to the radioactive and fissile
properties, any subsidiary risk 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.1.5.6Non-compliance1.5.6.1 In the event of non-compliance with any limit in these
Regulations applicable to radiation level or contamination:(a)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(ii)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;(ii)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 noncompliance 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.1
INFCIRC/274/Rev.1, IAEA, Vienna (1980).2 INFCIRC/225/Rev.4 (Corrected), IAEA, Vienna
(1999).PART 2CLASSIFICATIONCHAPTER 2.0INTRODUCTION2.0.0Responsibilities2.0.0.1
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 risk(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.2.0.1Classes,
divisions, packing groups2.0.1.1 DefinitionsSubstances (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 hazardClass 2:Gases-Division 2.1:Flammable gases-Division 2.2:Non-
flammable, non-toxic gases-Division 2.3:Toxic gasesClass 3:Flammable liquidsClass
4:Flammable solids; substances liable to spontaneous combustion; substances which, on
contact with water, emit flammable gases- Division 4.1: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 gasesClass 5:Oxidizing substances and organic peroxides- Division
5.1:Oxidizing substances- Division 5.2:Organic peroxidesClass 6:Toxic and infectious
substances- Division 6.1:Toxic substances- Division 6.2:Infectious substancesClass
7:Radioactive materialClass 8:Corrosive substancesClass 9:Miscellaneous dangerous
substances and articles, including environmentally hazardous substancesThe 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.2.0.1.2.1 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 Convention1 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 II: Substances presenting medium danger;
andPacking group III: Substances presenting low danger.The packing group to which a
substance is assigned is indicated in the Dangerous Goods List in Chapter 3.2.Articles are not
assigned to packing groups. For packing purposes any requirement for a specific packaging
performance level is set out in the applicable packing instruction.2.0.1.4 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
2.9.2.0.1.5 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 risk(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 risk(s) on the basis of the precedence of
hazards in 2.0.3.2.0.2UN numbers and proper shipping names2.0.2.1 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 risk(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:(a)Single entries for well-defined
substances or articles e.g.1090 ACETONE1194 ETHYL NITRITE SOLUTION;(b)Generic entries
for well-defined group of substances or articles e.g.1133 ADHESIVES1266 PERFUMERY
PRODUCT2757 CARBAMATE PESTICIDE, SOLID, TOXIC3101 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.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 2.4.1.2.0.2.4 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 2.5.1.2.0.2.5 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:(a)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;(c)The



hazard class or division, subsidiary risk(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 substance2. 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)2.2.0.2.9 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 risk(s) and
packing group that most precisely describe the mixture or solution.2.0.3Precedence of hazard
characteristics2.0.3.1 The table below shall be used to determine the class of a substance,
mixture or solution having more than one risk, when it is not named in the Dangerous Goods List
in Chapter 3.2. For goods having multiple risks 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;
(g)Substances of Division 6.1 with a packing group I inhalation toxicity3:(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 risk 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.2.0.3.3Precedence of hazardsaSubstances of Division 4.1 other than self-
reactive substances and solid desensitized explosives and substances of Class 3 other than
liquid desensitized explosives.b6.1 for pesticides.-Denotes an impossible combination.For
hazards not shown in this table, see 2.0.3.2.0.4Transport of samples2.0.4.1 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 274.2.0.4.2
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.1 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).2 See also the “List of generic or n.o.s. proper shipping
names” in Appendix A.3 Except for substances or preparations meeting the criteria of Class 8
having an inhalation toxicity of dusts and mists (LC50) in the range of packing group I, but
toxicity through oral ingestion or dermal contact only in the range of packing group III or less,
which shall be allocated to Class 8.CHAPTER 2.1CLASS 1 - EXPLOSIVESIntroductory
notesNOTE 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 unique in that the type of packaging
frequently has a decisive effect on the hazard and therefore on the assignment to a particular
division. The correct division is determined by use of the procedures provided in this
Chapter.2.1.1Definitions and general provisions2.1.1.1 Class 1 comprises:(a)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.2.1.1.3DefinitionsFor the purposes of these Regulations, the
following definitions apply:(a)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;(b)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 nondetonative self-
sustaining exothermic chemical reactions;(c)Explosive article is an article containing one or
more explosive substances;(d)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).2.1.1.4DivisionsClass 1 is divided into six divisions as follows:(a) Division
1.1Substances and articles which have a mass explosion hazard (a mass explosion is one
which affects almost the entire load virtually instantaneously);(b) Division 1.2Substances and
articles which have a projection hazard but not a mass explosion hazard;(c) Division
1.3Substances 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(ii)which burn one after another,
producing minor blast or projection effects or both;(d) Division 1.4Substances and articles which
present no significant hazardThis 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.
(e) Division 1.5Very insensitive substances which have a mass explosion hazardThis division
comprises substances which have a mass explosion hazard but are so insensitive that there is
very little probability of initiation or of transition from burning to detonation under normal
conditions of transport;NOTE: The probability of transition from burning to detonation is greater
when large quantities are carried in a ship.(f) Division 1.6Extremely insensitive articles which do
not have a mass explosion hazardThis division comprises articles which predominantly contain
extremely insensitive substances and which demonstrate a negligible probability of accidental
initiation or propagation.NOTE: The risk from articles of Division 1.6 is limited to the explosion of
a single article.2.1.1.5 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:(a)Unless specially authorized,
the transport of an explosive substance is prohibited because sensitivity of the substance is
excessive;(b)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(c)The
substance or article has no explosive properties.2.1.2Compatibility groups2.1.2.1 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.2.1.2.1.1 Classification
codesDescription of substance or article to be classifiedCompatibility GroupClassification
CodePrimary explosive substanceA1.1AArticle containing a primary explosive substance and
not containing two or more effective protective features. Some articles, such as detonators for
blasting, detonator assemblies for blasting and primers, cap-type, are included, even though
they do not contain primary explosivesB1.1B1.2B1.4BPropellant explosive substance or other
deflagrating explosive substance or article containing such explosive
substanceC1.1C1.2C1.3C1.4CSecondary detonating explosive substance or black powder or
article containing a secondary detonating explosive substance, in each case without means of
initiation and without a propelling charge, or article containing a primary explosive substance
and containing two or more effective protective featuresD1.1D1.2D1.4D1.5DArticle containing a
secondary detonating explosive substance, without means of initiation, with a propelling charge
(other than one containing a flammable liquid or gel or hypergolic liquids)E1.1E1.2E1.4EArticle
containing a secondary detonating explosive substance with its own means of initiation, with a



propelling charge (other than one containing a flammable liquid or gel or hypergolic liquids) or
without a propelling chargeF1.1F1.2F1.3F1.4FPyrotechnic substance, or article containing a
pyrotechnic substance, or article containing both an explosive substance and an illuminating,
incendiary, tear- or smoke-producing substance (other than a wateractivated article or one
containing white phosphorus, phosphides a pyrophoric substance, a flammable liquid or gel, or
hypergolic liquids)G1.1G1.2G1.3G1.4GArticle containing both an explosive substance and
white phosphorusH1.2H1.3HArticle containing both an explosive substance and a flammable
liquid or gelJ1.1J1.2J1.3JArticle containing both an explosive substance and a toxic chemical
agentK1.2K1.3KExplosive substance or article containing an explosive substance and
presenting a special risk (e.g. due to water-activation or presence of hypergolic liquids,
phosphides or a pyrophoric substance) and needing isolation of each type (see
7.1.3.1.5)L1.1L1.2L1.3LArticles predominantly containing extremely insensitive
substancesN1.6NSubstance or article so packed 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 or prohibit fire fighting or other emergency response efforts in the
immediate vicinity of the packageS1.4SNOTE 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.2.1.2.1.2 Scheme of classification of explosives, combination of hazard division with
compatibility group2.1.2.2 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 1.4.2.1.3Classification
procedure2.1.3.1General2.1.3.1.1 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)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;(c)A new design of package for an
explosive substance or article including a new type of inner packaging;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 risk into a mass explosion risk.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.2.1.3.1.4 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:(a)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);(g)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.2.1.3.1.5
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.2.1.3.2Procedure2.1.3.2.1 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 I 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 I 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 articleNOTE
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.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 2.1.1SCHEME OF PROCEDURE FOR CLASSIFYING A SUBSTANCE OR
ARTICLE2.1.3.3Acceptance procedure2.1.3.3.1 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 (c)), 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-2), 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).2.1.3.4Assignment to hazard divisions2.1.3.4.1 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.2.1.3.4.2 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 1.6.2.1.3.4.3 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.2.1.3.5Assignment of fireworks to hazard divisions2.1.3.5.1
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 giving a positive result when tested in
the HSL Flash composition test in Appendix 7 of the Manual of Tests and Criteria 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 2.1.3.5.2.2.1.3.5.2 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.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 in 2.1.3.2.3).2.1.3.5.3 Where
fireworks of more than one hazard division are packed in the same package they shall be
classified on the basis of the highest hazard division unless test data derived from Test Series 6
indicate otherwise.2.1.3.5.4 The classification shown in the table in 2.1.3.5.5 applies only for
articles packed in fibreboard boxes (4G).2.1.3.5.5 Default fireworks classification table1NOTE 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 to produce an aural effect
or used as a bursting charge, or propellant charge unless the time taken for the pressure rise is
demonstrated to be more than 6 ms for 0.5 g of pyrotechnic substance in the HSL 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.2.1.3.6Exclusion from
Class 12.1.3.6.1 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 risk(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:(a)No external surface shall have
a temperature of more than 65º C. A momentary spike in temperature up to 200 ºC 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 ISO 12097-3.(c)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/m²
paper in contact with the article; and(e)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 (e) 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
risk.2.1.3.7Classification documentation2.1.3.7.1 A competent authority assigning an article or
substance into Class 1 should confirm with the applicant that classification in writing.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.2.1.3.7.4 Examples of the information that may be provided in the classification
documents are as follows:(a)The name of the competent authority and the provisions in national
legislation under which it is granted its authority;(b)The modal or national regulations for which
the classification document is applicable;(c)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;(d)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;(e)The
name under which the explosives will be placed onto the market or otherwise supplied for
transport;(f)The Proper Shipping Name, UN number, Class, Hazard Division and corresponding
compatibility group of the explosives;(g)Where appropriate, the maximum net explosive mass of
the package or article;(h)The name, signature, stamp, seal or other identification of the person
authorised by the competent authority to issue the classification document is clearly visible;
(i)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(j)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;(k)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;(l)Any additional information
regarding the applicable packing instruction and special packing provisions where appropriate;
(m)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.;
(n)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;(o)The expiry date of the classification document is given where the competent
authority considers one to be appropriate.1 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).CHAPTER 2.2CLASS 2 -
GASES2.2.1Definitions and general provisions2.2.1.1 A gas is a substance which:(a)At 50 °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:(a)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, andLow 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.2.2.2Divisions2.2.2.1 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)Division 2.1 Flammable gasesGases which at 20 °C and a standard pressure
of 101.3 kPa:(i)are ignitable when in a mixture of 13 per cent or less by volume with air;
or(ii)have a flammable range with air of at least 12 percentage points regardless of the lower
flammable limit. Flammability shall be determined by tests or 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 gasesGases which:(i)are asphyxiant -
gases which dilute or replace the oxygen normally in the atmosphere; or(ii)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 ISO 10156:2010.(c)Division 2.3 Toxic gasesGases which:(i)are known to be
so toxic or corrosive to humans as to pose a hazard to health; or(ii)are presumed to be toxic or
corrosive to humans because they have an LC50 value (as defined in 2.6.2.1) equal to or less
than 5 000 ml/m3 (ppm).NOTE: Gases meeting the above criteria owing to their corrosivity are to
be classified as toxic with a subsidiary corrosive risk.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.2.2.2.4 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); orNOTE: This exemption does not apply to lamps. For
lamps see 1.1.1.9.2.2.3Mixtures of gasesGas mixtures are to be classified in one of the three
divisions (including vapours of substances from other classes) by applying the following
procedures:(a)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)The level of toxicity is determined either by tests to measure the LC50 value (as
defined in 2.6.2.1) or by a calculation method using the following formula:where:fi=mole fraction
of the ith component substance of the mixtureTi=Toxicity index of the ith component substance
of the mixture (the Ti equals the LC50value when available).When LC50 values are unknown the
toxicity index is determined by using the lowest LC50 value of substances of similar
physiological and chemical effects, or through testing if this is the only practical possibility;(c)A
gas mixture has a subsidiary risk of corrosivity when the mixture is known by human experience



to be destructive to the skin, eyes or mucous membranes or when the LC50 value of the
corrosive components of the mixture is equal to or less than 5 000 ml/m3 (ppm) when the LC50
is calculated by the formula:where:fi=mole fraction of the ith component substance of the
mixtureTi=Toxicity index of the ith component substance of the mixture (the Tci equals the
LC50value when available);(d)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).2.2.4Gases not
accepted for transportChemically 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.CHAPTER 2.3CLASS 3 -
FLAMMABLE LIQUIDSIntroductory notesNOTE 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.2.3.1Definition and general provisions2.3.1.1 Class 3 includes the
following substances:(a)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:(a)They have passed a suitable combustibility test (see SUSTAINED
COMBUSTIBILITY TEST prescribed in the Manual of Tests and Criteria, Part III, sub-section



32.5.2);(b)Their fire point according to ISO 2592:2000 is greater than 100 °C; or(c)They are
water miscible solutions with a water content of more than 90% by mass.2.3.1.4 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 3379.2.3.2Assignment of
packing groups2.3.2.1 The criteria in 2.3.2.6 are used to determine the hazard grouping of a
liquid that presents a risk due to flammability.2.3.2.1.1 For liquids whose only risk 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 risk(s), the hazard group determined from 2.3.2.6 and the hazard group
based on the severity of the additional risk(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 III in conformity with the
procedures prescribed in the Manual of Tests and Criteria, Part III, sub-section 32.3, provided
that:(a)The viscosity1 and flash-point are in accordance with the following table:(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.2.3.2.4 Substances
classified as flammable liquids due to their being transported or offered for transport at elevated
temperatures are included in packing group III.2.3.2.5Viscous liquids2.3.2.5.1 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;-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 III,
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 III,
subsection 32.4.3), with a jet diameter of 6 mm is equal to or greater than:(i)60 seconds; or(ii)40
seconds if the viscous liquid contains not more than 60% of Class 3 substances.2.3.2.5.2
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, 4.1.1.2 and 4.1.1.4 to
4.1.1.8.2.3.2.6Hazard grouping based on flammabilityPacking groupFlash point (closed-
cup)Initial boiling pointI--≤ 35 °CII< 23 °C> 35 °CIII≥ 23 °C ≤ 60 °C> 35 °C2.3.3Determination of
flash pointThe following methods for determining the flash point of flammable liquids may be
used:International standards:ISO 1516ISO 1523ISO 2719ISO 13736ISO 3679ISO 3680National
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 TesterASTM D56-05, Standard Test Method
for Flash Point by Tag Closed Cup TesterASTM D3278-96(2004)e1, Standard Test Methods for
Flash Point of Liquids by Small Scale Closed-Cup ApparatusASTM D93-08, Standard Test
Methods for Flash Point by Pensky-Martens Closed Cup TesterAssociation française de
normalisation, AFNOR, 11, rue de Pressensé, 93571 La Plaine Saint-Denis Cedex:French
Standard NF M 07 - 019French Standards NF M 07 - 011 / NF T 30 - 050 / NF T 66 - 009French
Standard NF M 07 - 036Deutsches Institut für 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
12.1.044-84.2.3.4Determination of initial boiling pointThe following methods for determining the
initial boiling point of flammable liquids may be used:International standards:ISO 3924ISO
4626ISO 3405National 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
PressureASTM D1078-05, Standard Test Method for Distillation Range of Volatile Organic
LiquidsFurther acceptable methods:Method A.2 as described in Part A of the Annex to
Commission Regulation (EC) No 440/20082.2.3.5Substances not accepted for
transportChemically 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.1 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.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).CHAPTER 2.4CLASS 4 - FLAMMABLE SOLIDS; SUBSTANCES LIABLE TO
SPONTANEOUS COMBUSTION; SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASESIntroductory notesNOTE 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 III, Section 33).NOTE 3: Since
organometallic substances can be classified in divisions 4.2 or 4.3 with additional subsidiary
risks, depending on their properties, a specific classification flow chart for these substances is
given in 2.4.5.2.4.1Definitions and general provisions2.4.1.1 Class 4 is divided into three
divisions as follows:(a)Division 4.1 Flammable solidsSolids 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 combustionSubstances 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 gasesSubstances which, by interaction with water, are liable
to become spontaneously flammable or to give off flammable gases in dangerous
quantities.2.4.1.2 As referenced in this Chapter, test methods and criteria, with advice on
application of the tests, are given in the Manual of Tests and Criteria, for the classification of
following types of substances of Class 4:(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);(f)Self-heating substances (Division 4.2);
and(g)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
II 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 III, section 33.2.4.2
Division 4.1 - Flammable solids, self-reactive substances, solid desensitized explosives and
polymerizing substances2.4.2.1GeneralDivision 4.1 includes the following types of substances:
(a)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).2.4.2.2Division 4.1 Flammable solids2.4.2.2.1 Definitions and properties2.4.2.2.1.1
Flammable solids are readily combustible solids and solids which may cause fire through
friction.2.4.2.2.1.2 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.2.4.2.2.2 Classification of flammable solids2.4.2.2.2.1 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 III, 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.2.4.2.2.2.2 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 groups2.4.2.2.3.1 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 II shall be assigned if the burning
time is less than 45 s and the flame passes the wetted zone. Packing group II shall be assigned
to powders of metal or metal alloys if the zone of reaction spreads over the whole length of the
sample in five minutes or less.2.4.2.2.3.2 Packing groups are assigned on the basis of the test
methods referred to in 2.4.2.2.2.1. For readily combustible solids (other than metal powders),
Packing group III shall be assigned if the burning time is less than 45 s and the wetted zone
stops the flame propagation for at least four minutes. Packing group III 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.2.4.2.2.3.3 For solids which may cause fire through
friction, the packing group shall be assigned by analogy with existing entries or in accordance
with any appropriate special provision.2.4.2.3Division 4.1 Self-reactive substances2.4.2.3.1
Definitions and properties2.4.2.3.1.1 DefinitionsFor 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:(a)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).2.4.2.3.1.2 PropertiesThe 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. Some self-reactive substances burn vigorously. Self-reactive
substances are, for example, some compounds of the types listed below:(a)Aliphatic azo
compounds (-C-N=N-C-);(b)Organic azides (-C-N3);(c)Diazonium salts (-CN2+Z-);(d)N-nitroso
compounds (-N-N=O); and(e)Aromatic sulphohydrazides (-SO2-NH-NH2).This list is not
exhaustive and substances with other reactive groups and some mixtures of substances may
have similar properties.2.4.2.3.2 Classification of self-reactive substances2.4.2.3.2.1 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 risks 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).2.4.2.3.2.3 List of currently assigned
self-reactive substances in packagingsIn the column “Packing Method”, codes “OP1” to “OP8”
refer to packing methods in packing instruction P520. Self-reactive substances to be transported
shall fulfil the classification and the control and emergency temperatures (derived from the
SADT) as listed. For substances permitted in IBCs, see packing instruction IBC520, and for
those permitted in tanks, see portable tank instruction T23.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.Remarks(1)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 to 7.1.5.3.1.3.(2)“EXPLOSIVE” subsidiary risk
label (Model No 1, see 5.2.2.2.2) required.(3)Azodicarbonamide formulations which fulfil the
criteria of 2.4.2.3.3.2 (c).(4)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 to 7.1.5.3.1.3.(5)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).
(6)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 7.1.5.3 to 7.1.5.3.1.3.
(7)With a compatible diluent having a boiling point of not less than 150 °C.(8)See 2.4.2.3.2.4 (b).



(9)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).2.4.2.3.2.4 Classification of self-
reactive substances not listed in 2.4.2.3.2.3, packing instruction IBC520 or portable tank
instruction T23 and assignment to a generic entry shall be made by the competent authority of
the country of origin on the basis of a test report. Principles applying to the classification of such
substances are provided in 2.4.2.3.3. The applicable classification procedures, test methods
and criteria, and an example of a suitable test report, are given in the Manual of Tests and
Criteria, Part II. 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;(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;(ii)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(iii)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
substancesNOTE: 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
II.2.4.2.3.3.1 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 in 2.4.2.3.2.3.(a)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 risk
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 risk 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(ii)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;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);(e)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);(f)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);(g)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.Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE
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frontiers or boundaries.NOTEThe designations employed and the presentation of the material in



this publication do not imply the expression of any opinion whatsoever on the part of the
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and II not to be sold separatelyFOREWORDThe 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 (XXIII) 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 seventh session (12 December 2014), the Committee adopted a set
of amendments to the Model Regulations on the Transport of Dangerous Goods, concerning,
inter alia, the transport of viscous liquids; gases; polymerizing substances; internal combustion
engines or machinery powered by flammable liquids or gases; electric vehicles; lithium batteries
and ammonia dispensing systems.This nineteenth revised edition of the Recommendations
takes account of all the amendments which were circulated as documents ST/SG/AC.10/42/
Add.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.10/42/Add.2), which will be reflected in sixth revised edition of the Manual (ST/SG/
AC.10/11/Rev.6), as well as amendments to the “Globally Harmonized System of Classification
and Labelling of Chemicals” (GHS) (ST/SG/AC.10/42/Add.3), which will be reflected in the sixth
revised edition of the GHS to be published as document ST/SG/AC.10/30/Rev.6.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:FOREWORDThe 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 (XXIII) 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 seventh session (12 December 2014), the Committee adopted a set
of amendments to the Model Regulations on the Transport of Dangerous Goods, concerning,
inter alia, the transport of viscous liquids; gases; polymerizing substances; internal combustion
engines or machinery powered by flammable liquids or gases; electric vehicles; lithium batteries
and ammonia dispensing systems.This nineteenth revised edition of the Recommendations
takes account of all the amendments which were circulated as documents ST/SG/AC.10/42/
Add.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.10/42/Add.2), which will be reflected in sixth revised edition of the Manual (ST/SG/
AC.10/11/Rev.6), as well as amendments to the “Globally Harmonized System of Classification
and Labelling of Chemicals” (GHS) (ST/SG/AC.10/42/Add.3), which will be reflected in the sixth
revised edition of the GHS to be published as document ST/SG/AC.10/30/Rev.6.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:FOREWORDThe 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 (XXIII) 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 seventh session (12 December 2014), the Committee adopted a set
of amendments to the Model Regulations on the Transport of Dangerous Goods, concerning,
inter alia, the transport of viscous liquids; gases; polymerizing substances; internal combustion
engines or machinery powered by flammable liquids or gases; electric vehicles; lithium batteries
and ammonia dispensing systems.This nineteenth revised edition of the Recommendations
takes account of all the amendments which were circulated as documents ST/SG/AC.10/42/
Add.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.10/42/Add.2), which will be reflected in sixth revised edition of the Manual (ST/SG/
AC.10/11/Rev.6), as well as amendments to the “Globally Harmonized System of Classification
and Labelling of Chemicals” (GHS) (ST/SG/AC.10/42/Add.3), which will be reflected in the sixth
revised edition of the GHS to be published as document ST/SG/AC.10/30/Rev.6.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
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5:Consignment proceduresPart 6:Requirements for the construction and testing of packagings,
intermediate bulk containers (IBCs), large packagings, portable tanks, multiple-element gas
containers (MEGCs) and bulk containersPart 6:Requirements for the construction and testing of
packagings, intermediate bulk containers (IBCs), large packagings, portable tanks, multiple-
element gas containers (MEGCs) and bulk containersPart 6:Part 6:Requirements for the
construction and testing of packagings, intermediate bulk containers (IBCs), large packagings,
portable tanks, multiple-element gas containers (MEGCs) and bulk containersPart 7:Provisions
concerning transport operationsPart 7:Provisions concerning transport operationsPart 7:Part
7:Provisions concerning transport operationsTABLE OF CORRESPONDENCE between
paragraph numbers in the IAEA “Regulations for the Safe Transport of Radioactive
material” (2012 Edition), and the nineteenth revised edition of the Recommendations on the
Transport of Dangerous Goods (including the Model Regulations)RECOMMENDATIONS ON
THE TRANSPORT OF DANGEROUS GOODSNATURE, PURPOSE AND SIGNIFICANCE OF
THE RECOMMENDATIONS1. These Recommendations have been developed by the United
Nations Economic and Social Council's Committee of Experts on the Transport of Dangerous
Goods1 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 GOODS4. 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.CLASSIFICATION AND DEFINITIONS OF CLASSES OF DANGEROUS
GOODS6. The classification of goods by type of risk 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) 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 2 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 risk 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 PROCEDURES12.
Whenever dangerous goods are offered for transport certain measures should be taken to
ensure that the potential risks 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:(a)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 RESPONSE16. 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
ASSURANCE17. 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 MATERIAL18. 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 Ionizing Radiation and for the safety of Radiation Sources”, Safety Series No. 115, IAEA,
Vienna (1996).REPORTING OF ACCIDENTS AND INCIDENTS19. 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.1 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).2 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).RECOMMENDATIONS ON THE TRANSPORT OF
DANGEROUS GOODSNATURE, PURPOSE AND SIGNIFICANCE OF THE
RECOMMENDATIONS1. These Recommendations have been developed by the United Nations
Economic and Social Council's Committee of Experts on the Transport of Dangerous Goods1 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 GOODS4. 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.CLASSIFICATION AND DEFINITIONS OF CLASSES OF DANGEROUS
GOODS6. The classification of goods by type of risk 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) 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 2 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 risk 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 PROCEDURES12.
Whenever dangerous goods are offered for transport certain measures should be taken to
ensure that the potential risks 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:(a)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 RESPONSE16. 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
ASSURANCE17. 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 MATERIAL18. 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 Ionizing Radiation and for the safety of Radiation Sources”, Safety Series No. 115, IAEA,
Vienna (1996).REPORTING OF ACCIDENTS AND INCIDENTS19. 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.1 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).2 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).RECOMMENDATIONS ON THE TRANSPORT OF
DANGEROUS GOODSNATURE, PURPOSE AND SIGNIFICANCE OF THE



RECOMMENDATIONS1. These Recommendations have been developed by the United Nations
Economic and Social Council's Committee of Experts on the Transport of Dangerous Goods1 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 GOODS4. 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.CLASSIFICATION AND DEFINITIONS OF CLASSES OF DANGEROUS
GOODS6. The classification of goods by type of risk 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) 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 2 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 risk 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 PROCEDURES12.
Whenever dangerous goods are offered for transport certain measures should be taken to



ensure that the potential risks 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:(a)To
make dangerous goods easily recognizable from a distance by the general appearance (symbol,
colour and shape) of the labels they bear;(a)(a)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.(b)(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 RESPONSE16. 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
ASSURANCE17. 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 MATERIAL18. 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 Ionizing Radiation and for the safety of Radiation Sources”, Safety Series No. 115, IAEA,
Vienna (1996).REPORTING OF ACCIDENTS AND INCIDENTS19. 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.1 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).2 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).Figure 1DATA SHEET TO BE SUBMITTED TO THE UNITED
NATIONS FOR NEW OR AMENDED CLASSIFICATION OF SUBSTANCESSubmitted
byDateSupply 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
IDENTITY1.1Chemical name1.2Chemical formula1.3Other names/synonyms1.4.1UN
number1.4.2CAS number1.5Proposed classification for the Recommendations1.5.1proper
shipping name (3.1.21)1.5.2class/division subsidiary risk(s) packing group1.5.3proposed
special provisions, if any1.5.4proposed packing instruction(s)1 This and similar references are
to chapters and paragraphs in the Model Regulations on the Transport of Dangerous
Goods.Section 2. PHYSICAL PROPERTIES2.1Melting point or range °C2.2Boiling point or
range °C2.3Relative density at :2.3.115 °C2.3.220 °C2.3.350 °C2.4Vapour pressure at :2.4.150
°C kPa2.4.265 °C kPa2.5Viscosity at 20 °C2 m2/s2.6Solubility in water at 20 °C g/100
ml2.7Physical state at 20°C (2.2.1.11) solid/liquid/gas22.8Appearance at normal transport
temperatures, including colour and odour2.9Other relevant physical properties1 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.Section 3. FLAMMABILITY3.1Flammable vapour3.1.1Flash point (2.3.31)
°C oc/cc3.1.2Is combustion sustained? (2.3.1.31) yes/no3.2Autoignition temperature
°C3.3Flammability range (LEL/UEL) . %3.4Is the substance a flammable solid? (2.4.21) yes/
no3.4.1If yes, give details1 This and similar references are to chapters and paragraphs in the
Model Regulations on the Transport of Dangerous Goods.Section 4. CHEMICAL
PROPERTIES4.1Does the substance require inhibition/stabilization or other treatment such as
nitrogen blanket to prevent hazardous reactivity ? yes/noIf yes, state:4.1.1Inhibitor/stabilizer



used4.1.2Alternative method4.1.3Time effective at 55 °C4.1.4Conditions rendering it
ineffective4.2Is the substance an explosive according to paragraph 2.1.1.1? (2.11) yes/no4.2.1If
yes, give details4.3Is the substance a desensitized explosive? (2.4.2.41) yes/no4.3.1If yes, give
details4.4Is the substance a self-reactive substance? (2.4.11) yes/noIf yes, state:4.4.1exit box of
flow chartWhat is the self-accelerating decomposition temperature (SADT) for a 50 kg package?
°CIs the temperature control required? (2.4.2.3.41) yes/no4.4.2proposed control temperature for
a 50 kg package °C4.4.3proposed emergency temperature for a 50 kg package °C4.5Is the
substance pyrophoric? (2.4.31) yes/no4.5.1If yes, give details4.6Is the substance liable to self-
heating? (2.4.31) yes/no4.6.1If yes, give details4.7Is the substance an organic peroxide (2.5.11)
yes/noIf yes state:4.7.1exit box of flow chartWhat is the self accelerating decomposition
temperature (SADT) for a 50 kg package? °CIs temperature control required? (2.5.3.4.11) yes/
no4.7.2proposed control temperature for a 50 kg package °C4.7.3proposed emergency
temperature for a 50 kg package °C4.8Does the substance in contact with water emit flammable
gases? (2.4.41) yes/no4.8.1If yes, give details4.9Does the substance have oxidizing properties
(2.5.11) yes/no4.9.1If yes, give details4.10Corrosivity (2.81) to:4.10.1mild steelmm/yearat
°C4.10.2aluminiummm/yearat °C4.10.3other packaging materials (specify)mm/yearat °Cmm/
yearat °C4.11Other relevant chemical properties1 This and similar references are to chapters
and paragraphs in the Model Regulations on the Transport of Dangerous Goods.Section 5.
HARMFUL BIOLOGICAL EFFECTS5.1LD50, oral (2.6.2.1.11)mg/kgAnimal species5.2LD50,
dermal (2.6.2.1.21)mg/kgAnimal species5.3LC50, inhalation (2.6.2.1.31)mg/litreExposure
timehoursor ml/m3Animal species5.4Saturated vapour concentration at 20 °C (2.6.2.2.4.31)ml/
m35.5Skin exposure (2.81) resultsExposure timehours/minutesAnimal species5.6Other
data5.7Human experience1 This and similar references are to chapters and paragraphs in the
Model Regulations on the Transport of Dangerous Goods.Section 6. SUPPLEMENTARY
INFORMATION6.1Recommended emergency action6.1.1Fire (include suitable and unsuitable
extinguishing agents)6.1.2Spillage6.2Is it proposed to transport the substance in:6.2.1Bulk
Containers (6.81)yes/no6.2.2Intermediate Bulk Containers (6.51)?yes/no6.2.3Portable tanks
(6.71)?yes/noIf yes, give details in Sections 7, 8 and/or 9.1 This and similar references are to
chapters and paragraphs in the Model Regulations on the Transport of Dangerous
Goods.Section 7. BULK CONTAINERS (only complete if yes in 6.2.1)7.1Proposed
type(s)Section 8. INTERMEDIATE BULK CONTAINERS (IBCs) (only complete if yes in
6.2.2)8.1Proposed type(s)Section 9. MULTIMODAL TANK TRANSPORT (only complete if yes in
6.2.3)9.1Description of proposed tank (including IMO tank type if known)9.2Minimum test
pressure9.3Minimum shell thickness9.4Details of bottom openings, if any9.5Pressure relief
arrangements9.6Degree of filling9.7Unsuitable construction materialsFigure 1DATA SHEET TO
BE SUBMITTED TO THE UNITED NATIONS FOR NEW OR AMENDED CLASSIFICATION OF
SUBSTANCESSubmitted byDateSupply 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 IDENTITY1.1Chemical name1.2Chemical formula1.3Other
names/synonyms1.4.1UN number1.4.2CAS number1.5Proposed classification for the
Recommendations1.5.1proper shipping name (3.1.21)1.5.2class/division subsidiary risk(s)
packing group1.5.3proposed special provisions, if any1.5.4proposed packing instruction(s)1
This and similar references are to chapters and paragraphs in the Model Regulations on the
Transport of Dangerous Goods.Section 2. PHYSICAL PROPERTIES2.1Melting point or range
°C2.2Boiling point or range °C2.3Relative density at :2.3.115 °C2.3.220 °C2.3.350 °C2.4Vapour
pressure at :2.4.150 °C kPa2.4.265 °C kPa2.5Viscosity at 20 °C2 m2/s2.6Solubility in water at
20 °C g/100 ml2.7Physical state at 20°C (2.2.1.11) solid/liquid/gas22.8Appearance at normal
transport temperatures, including colour and odour2.9Other relevant physical properties1 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.Section 3. FLAMMABILITY3.1Flammable vapour3.1.1Flash
point (2.3.31) °C oc/cc3.1.2Is combustion sustained? (2.3.1.31) yes/no3.2Autoignition
temperature °C3.3Flammability range (LEL/UEL) . %3.4Is the substance a flammable solid?
(2.4.21) yes/no3.4.1If yes, give details1 This and similar references are to chapters and
paragraphs in the Model Regulations on the Transport of Dangerous Goods.Section 4.
CHEMICAL PROPERTIES4.1Does the substance require inhibition/stabilization or other
treatment such as nitrogen blanket to prevent hazardous reactivity ? yes/noIf yes,
state:4.1.1Inhibitor/stabilizer used4.1.2Alternative method4.1.3Time effective at 55
°C4.1.4Conditions rendering it ineffective4.2Is the substance an explosive according to
paragraph 2.1.1.1? (2.11) yes/no4.2.1If yes, give details4.3Is the substance a desensitized
explosive? (2.4.2.41) yes/no4.3.1If yes, give details4.4Is the substance a self-reactive
substance? (2.4.11) yes/noIf yes, state:4.4.1exit box of flow chartWhat is the self-accelerating
decomposition temperature (SADT) for a 50 kg package? °CIs the temperature control required?
(2.4.2.3.41) yes/no4.4.2proposed control temperature for a 50 kg package °C4.4.3proposed
emergency temperature for a 50 kg package °C4.5Is the substance pyrophoric? (2.4.31) yes/
no4.5.1If yes, give details4.6Is the substance liable to self-heating? (2.4.31) yes/no4.6.1If yes,
give details4.7Is the substance an organic peroxide (2.5.11) yes/noIf yes state:4.7.1exit box of
flow chartWhat is the self accelerating decomposition temperature (SADT) for a 50 kg package?
°CIs temperature control required? (2.5.3.4.11) yes/no4.7.2proposed control temperature for a
50 kg package °C4.7.3proposed emergency temperature for a 50 kg package °C4.8Does the
substance in contact with water emit flammable gases? (2.4.41) yes/no4.8.1If yes, give
details4.9Does the substance have oxidizing properties (2.5.11) yes/no4.9.1If yes, give
details4.10Corrosivity (2.81) to:4.10.1mild steelmm/yearat °C4.10.2aluminiummm/yearat
°C4.10.3other packaging materials (specify)mm/yearat °Cmm/yearat °C4.11Other relevant
chemical properties1 This and similar references are to chapters and paragraphs in the Model
Regulations on the Transport of Dangerous Goods.Section 5. HARMFUL BIOLOGICAL



EFFECTS5.1LD50, oral (2.6.2.1.11)mg/kgAnimal species5.2LD50, dermal (2.6.2.1.21)mg/
kgAnimal species5.3LC50, inhalation (2.6.2.1.31)mg/litreExposure timehoursor ml/m3Animal
species5.4Saturated vapour concentration at 20 °C (2.6.2.2.4.31)ml/m35.5Skin exposure (2.81)
resultsExposure timehours/minutesAnimal species5.6Other data5.7Human experience1 This
and similar references are to chapters and paragraphs in the Model Regulations on the
Transport of Dangerous Goods.Section 6. SUPPLEMENTARY
INFORMATION6.1Recommended emergency action6.1.1Fire (include suitable and unsuitable
extinguishing agents)6.1.2Spillage6.2Is it proposed to transport the substance in:6.2.1Bulk
Containers (6.81)yes/no6.2.2Intermediate Bulk Containers (6.51)?yes/no6.2.3Portable tanks
(6.71)?yes/noIf yes, give details in Sections 7, 8 and/or 9.1 This and similar references are to
chapters and paragraphs in the Model Regulations on the Transport of Dangerous
Goods.Section 7. BULK CONTAINERS (only complete if yes in 6.2.1)7.1Proposed
type(s)Section 8. INTERMEDIATE BULK CONTAINERS (IBCs) (only complete if yes in
6.2.2)8.1Proposed type(s)Section 9. MULTIMODAL TANK TRANSPORT (only complete if yes in
6.2.3)9.1Description of proposed tank (including IMO tank type if known)9.2Minimum test
pressure9.3Minimum shell thickness9.4Details of bottom openings, if any9.5Pressure relief
arrangements9.6Degree of filling9.7Unsuitable construction materialsFigure 1DATA SHEET TO
BE SUBMITTED TO THE UNITED NATIONS FOR NEW OR AMENDED CLASSIFICATION OF
SUBSTANCESSubmitted byDateSubmitted bySubmitted byDateDateSupply 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 IDENTITY1.1Chemical
name1.2Chemical formula1.3Other names/synonyms1.4.1UN number1.4.2CAS
number1.5Proposed classification for the Recommendations1.11.1Chemical
name1.21.2Chemical formula1.31.3Other names/synonyms1.4.11.4.1UN
number1.4.21.4.2CAS number1.51.5Proposed classification for the
Recommendations1.5.1proper shipping name (3.1.21)1.5.1proper shipping name
(3.1.21)1.5.11.5.1proper shipping name (3.1.21)1.5.2class/division subsidiary risk(s) packing
group1.5.2class/division subsidiary risk(s) packing group1.5.21.5.2class/division subsidiary
risk(s) packing group1.5.3proposed special provisions, if any1.5.3proposed special provisions, if
any1.5.31.5.3proposed special provisions, if any1.5.4proposed packing
instruction(s)1.5.4proposed packing instruction(s)1.5.41.5.4proposed packing instruction(s)1
This and similar references are to chapters and paragraphs in the Model Regulations on the
Transport of Dangerous Goods.Section 2. PHYSICAL PROPERTIES2.1Melting point or range
°C2.2Boiling point or range °C2.3Relative density at :2.12.1Melting point or range
°C2.22.2Boiling point or range °C2.32.3Relative density at :2.3.115 °C2.3.115 °C2.3.12.3.115
°C2.3.220 °C2.3.220 °C2.3.22.3.220 °C2.3.350 °C2.3.350 °C2.3.32.3.350 °C2.4Vapour
pressure at :2.42.4Vapour pressure at :2.4.150 °C kPa2.4.150 °C kPa2.4.12.4.150 °C



kPa2.4.265 °C kPa2.4.265 °C kPa2.4.22.4.265 °C kPa2.5Viscosity at 20 °C2 m2/s2.6Solubility
in water at 20 °C g/100 ml2.7Physical state at 20°C (2.2.1.11) solid/liquid/gas22.8Appearance at
normal transport temperatures, including colour and odour2.9Other relevant physical
properties2.52.5Viscosity at 20 °C2 m2/s2.62.6Solubility in water at 20 °C g/100
ml2.72.7Physical state at 20°C (2.2.1.11) solid/liquid/gas22.82.8Appearance at normal
transport temperatures, including colour and odour2.92.9Other relevant physical properties1
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.Section 3. FLAMMABILITY3.1Flammable
vapour3.13.1Flammable vapour3.1.1Flash point (2.3.31) °C oc/cc3.1.1Flash point (2.3.31) °C
oc/cc3.1.13.1.1Flash point (2.3.31) °C oc/cc3.1.2Is combustion sustained? (2.3.1.31) yes/
no3.1.2Is combustion sustained? (2.3.1.31) yes/no3.1.23.1.2Is combustion sustained?
(2.3.1.31) yes/no3.2Autoignition temperature °C3.3Flammability range (LEL/UEL) . %3.4Is the
substance a flammable solid? (2.4.21) yes/no3.23.2Autoignition temperature
°C3.33.3Flammability range (LEL/UEL) . %3.43.4Is the substance a flammable solid? (2.4.21)
yes/no3.4.1If yes, give details3.4.1If yes, give details3.4.13.4.1If yes, give details1 This and
similar references are to chapters and paragraphs in the Model Regulations on the Transport of
Dangerous Goods.Section 4. CHEMICAL PROPERTIES4.1Does the substance require
inhibition/stabilization or other treatment such as nitrogen blanket to prevent hazardous
reactivity ? yes/no4.14.1Does the substance require inhibition/stabilization or other treatment
such as nitrogen blanket to prevent hazardous reactivity ? yes/noIf yes, state:4.1.1Inhibitor/
stabilizer used4.1.1Inhibitor/stabilizer used4.1.14.1.1Inhibitor/stabilizer used4.1.2Alternative
method4.1.2Alternative method4.1.24.1.2Alternative method4.1.3Time effective at 55
°C4.1.3Time effective at 55 °C4.1.34.1.3Time effective at 55 °C4.1.4Conditions rendering it
ineffective4.1.4Conditions rendering it ineffective4.1.44.1.4Conditions rendering it
ineffective4.2Is the substance an explosive according to paragraph 2.1.1.1? (2.11) yes/
no4.24.2Is the substance an explosive according to paragraph 2.1.1.1? (2.11) yes/no4.2.1If yes,
give details4.2.1If yes, give details4.2.14.2.1If yes, give details4.3Is the substance a
desensitized explosive? (2.4.2.41) yes/no4.34.3Is the substance a desensitized explosive?
(2.4.2.41) yes/no4.3.1If yes, give details4.3.1If yes, give details4.3.14.3.1If yes, give details4.4Is
the substance a self-reactive substance? (2.4.11) yes/no4.44.4Is the substance a self-reactive
substance? (2.4.11) yes/noIf yes, state:4.4.1exit box of flow chart4.4.1exit box of flow
chart4.4.14.4.1exit box of flow chartWhat is the self-accelerating decomposition temperature
(SADT) for a 50 kg package? °CIs the temperature control required? (2.4.2.3.41) yes/
no4.4.2proposed control temperature for a 50 kg package °C4.4.2proposed control temperature
for a 50 kg package °C4.4.24.4.2proposed control temperature for a 50 kg package
°C4.4.3proposed emergency temperature for a 50 kg package °C4.4.3proposed emergency
temperature for a 50 kg package °C4.4.34.4.3proposed emergency temperature for a 50 kg
package °C4.5Is the substance pyrophoric? (2.4.31) yes/no4.54.5Is the substance pyrophoric?



(2.4.31) yes/no4.5.1If yes, give details4.5.1If yes, give details4.5.14.5.1If yes, give details4.6Is
the substance liable to self-heating? (2.4.31) yes/no4.64.6Is the substance liable to self-
heating? (2.4.31) yes/no4.6.1If yes, give details4.6.1If yes, give details4.6.14.6.1If yes, give
details4.7Is the substance an organic peroxide (2.5.11) yes/no4.74.7Is the substance an
organic peroxide (2.5.11) yes/noIf yes state:4.7.1exit box of flow chart4.7.1exit box of flow
chart4.7.14.7.1exit box of flow chartWhat is the self accelerating decomposition temperature
(SADT) for a 50 kg package? °CIs temperature control required? (2.5.3.4.11) yes/
no4.7.2proposed control temperature for a 50 kg package °C4.7.2proposed control temperature
for a 50 kg package °C4.7.24.7.2proposed control temperature for a 50 kg package
°C4.7.3proposed emergency temperature for a 50 kg package °C4.7.3proposed emergency
temperature for a 50 kg package °C4.7.34.7.3proposed emergency temperature for a 50 kg
package °C4.8Does the substance in contact with water emit flammable gases? (2.4.41) yes/
no4.84.8Does the substance in contact with water emit flammable gases? (2.4.41) yes/no4.8.1If
yes, give details4.8.1If yes, give details4.8.14.8.1If yes, give details4.9Does the substance have
oxidizing properties (2.5.11) yes/no4.94.9Does the substance have oxidizing properties (2.5.11)
yes/no4.9.1If yes, give details4.9.1If yes, give details4.9.14.9.1If yes, give details4.10Corrosivity
(2.81) to:4.10.1mild steelmm/yearat °C4.10.2aluminiummm/yearat °C4.10.3other packaging
materials (specify)mm/yearat °Cmm/yearat °C4.11Other relevant chemical
properties4.104.10Corrosivity (2.81) to:Corrosivity (2.81) to:4.10.14.10.1mild steelmild steelmm/
yearmm/yearat °Cat °C4.10.24.10.2aluminiumaluminiummm/yearmm/yearat °Cat
°C4.10.34.10.3other packaging materials (specify)other packaging materials (specify)mm/
yearmm/yearat °Cat °Cmm/yearmm/yearat °Cat °C4.114.11Other relevant chemical
propertiesOther relevant chemical properties1 This and similar references are to chapters and
paragraphs in the Model Regulations on the Transport of Dangerous Goods.Section 5.
HARMFUL BIOLOGICAL EFFECTS5.1LD50, oral (2.6.2.1.11)mg/kgAnimal species5.2LD50,
dermal (2.6.2.1.21)mg/kgAnimal species5.3LC50, inhalation (2.6.2.1.31)mg/litreExposure
timehoursor ml/m3Animal species5.4Saturated vapour concentration at 20 °C (2.6.2.2.4.31)ml/
m35.5Skin exposure (2.81) resultsExposure timehours/minutesAnimal species5.6Other
data5.7Human experience5.15.1LD50, oral (2.6.2.1.11)LD50, oral (2.6.2.1.11)mg/kgmg/
kgAnimal speciesAnimal species5.25.2LD50, dermal (2.6.2.1.21)LD50, dermal (2.6.2.1.21)mg/
kgmg/kgAnimal speciesAnimal species5.35.3LC50, inhalation (2.6.2.1.31)LC50, inhalation
(2.6.2.1.31)mg/litremg/litreExposure timeExposure timehourshoursor ml/m3or ml/m3Animal
speciesAnimal species5.45.4Saturated vapour concentration at 20 °C (2.6.2.2.4.31)Saturated
vapour concentration at 20 °C (2.6.2.2.4.31)ml/m3ml/m35.55.5Skin exposure (2.81) resultsSkin
exposure (2.81) resultsExposure timeExposure timehours/minuteshours/minutesAnimal
speciesAnimal species5.65.6Other dataOther data5.75.7Human experienceHuman
experience1 This and similar references are to chapters and paragraphs in the Model
Regulations on the Transport of Dangerous Goods.Section 6. SUPPLEMENTARY
INFORMATION6.1Recommended emergency action6.16.1Recommended emergency



action6.1.1Fire (include suitable and unsuitable extinguishing agents)6.1.1Fire (include suitable
and unsuitable extinguishing agents)6.1.16.1.1Fire (include suitable and unsuitable
extinguishing agents)6.1.2Spillage6.1.2Spillage6.1.26.1.2Spillage6.2Is it proposed to transport
the substance in:6.2.1Bulk Containers (6.81)yes/no6.2.2Intermediate Bulk Containers (6.51)?
yes/no6.2.3Portable tanks (6.71)?yes/noIf yes, give details in Sections 7, 8 and/or 9.6.26.2Is it
proposed to transport the substance in:Is it proposed to transport the substance
in:6.2.16.2.1Bulk Containers (6.81)Bulk Containers (6.81)yes/noyes/no6.2.26.2.2Intermediate
Bulk Containers (6.51)?Intermediate Bulk Containers (6.51)?yes/noyes/no6.2.36.2.3Portable
tanks (6.71)?Portable tanks (6.71)?yes/noyes/noIf yes, give details in Sections 7, 8 and/or 9.If
yes, give details in Sections 7, 8 and/or 9.1 This and similar references are to chapters and
paragraphs in the Model Regulations on the Transport of Dangerous Goods.Section 7. BULK
CONTAINERS (only complete if yes in 6.2.1)7.1Proposed type(s)7.17.1Proposed
type(s)Section 8. INTERMEDIATE BULK CONTAINERS (IBCs) (only complete if yes in
6.2.2)8.1Proposed type(s)8.18.1Proposed type(s)Section 9. MULTIMODAL TANK
TRANSPORT (only complete if yes in 6.2.3)9.1Description of proposed tank (including IMO tank
type if known)9.2Minimum test pressure9.3Minimum shell thickness9.4Details of bottom
openings, if any9.5Pressure relief arrangements9.6Degree of filling9.7Unsuitable construction
materials9.19.1Description of proposed tank (including IMO tank type if known)9.29.2Minimum
test pressure9.39.3Minimum shell thickness9.49.4Details of bottom openings, if
any9.59.5Pressure relief arrangements9.69.6Degree of filling9.79.7Unsuitable construction
materialsAnnexModel Regulations on theTRANSPORT OF DANGEROUS GOODSAnnexModel
Regulations on theTRANSPORT OF DANGEROUS GOODSAnnexModel Regulations on
theTRANSPORT OF DANGEROUS GOODSNotes on the structure of theModel
RegulationsThese 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).Notes



on the structure of theModel RegulationsThese 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).Notes on the structure of theModel RegulationsThese 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).TABLE
OF CONTENTSVOLUME IPart 1.GENERAL PROVISIONS, DEFINITIONS, TRAINING AND
SECURITYChapter 1.1 -General provisions1.1.1Scope and application1.1.2Dangerous goods
forbidden from transportChapter 1.2 -Definitions and units of
measurement1.2.1Definitions1.2.2Units of measurementChapter 1.3 -TrainingChapter
1.4Security provisions1.4.1General provisions1.4.2Security training1.4.3Provisions for high
consequence dangerous goodsChapter 1.5General provisions concerning Class 71.5.1Scope



and application1.5.2Radiation protection programme1.5.3Quality assurance1.5.4Special
arrangement1.5.5Radioactive material possessing other dangerous properties1.5.6Non-
compliancePart 2.CLASSIFICATIONChapter 2.0 -
Introduction2.0.0Responsibilities2.0.1Classes, divisions, packing groups2.0.2UN numbers and
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samplesChapter 2.1 -Class 1 - Explosives2.1.1Definitions and general
provisions2.1.2Compatibility groups2.1.3Classification procedureChapter 2.2 -Class 2 -
Gases2.2.1Definitions and general provisions2.2.2Divisions2.2.3Mixtures of gases2.2.4Gases
not accepted for transportChapter 2.3 -Class 3 - Flammable liquids2.3.1Definition and general
provisions2.3.2Assignment of packing groups2.3.3Determination of flash
point2.3.4Determination of initial boiling point2.3.5Substances not accepted for
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list3.2.2Abbreviations and symbolsChapter 3.3 -Special provisions applicable to certain articles
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ARTICLESVOLUME IIPart 4.PACKING AND TANK PROVISIONSChapter 4.1 -Use of
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Use of portable tanks and multiple-element gas containers (MEGCs)Chapter 4.3 -Use of bulk
containersPart 5.CONSIGNMENT PROCEDURESChapter 5.1 -General provisionsChapter 5.2 -
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DocumentationChapter 5.5 -Special provisionsPart 6.REQUIREMENTS FOR THE
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(MEGCs) AND BULK CONTAINERSChapter 6.1 -Requirements for the construction and testing
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containing gas (gas cartridges) and fuel cell cartridges containing liquefied flammable
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approval of packages for radioactive material and for the approval of such materialChapter 6.5 -
Requirements for the construction and testing of intermediate bulk containersChapter 6.6 -
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PROVISIONS, DEFINITIONS, TRAINING AND SECURITYChapter 1.1 -General
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1.2 -Definitions and units of measurement1.2.1Definitions1.2.2Units of measurementChapter
1.3 -TrainingChapter 1.4Security provisions1.4.1General provisions1.4.2Security
training1.4.3Provisions for high consequence dangerous goodsChapter 1.5General provisions
concerning Class 71.5.1Scope and application1.5.2Radiation protection
programme1.5.3Quality assurance1.5.4Special arrangement1.5.5Radioactive material
possessing other dangerous properties1.5.6Non-compliancePart 2.CLASSIFICATIONChapter
2.0 -Introduction2.0.0Responsibilities2.0.1Classes, divisions, packing groups2.0.2UN numbers
and proper shipping names2.0.3Precedence of hazard characteristics2.0.4Transport of
samplesChapter 2.1 -Class 1 - Explosives2.1.1Definitions and general
provisions2.1.2Compatibility groups2.1.3Classification procedureChapter 2.2 -Class 2 -
Gases2.2.1Definitions and general provisions2.2.2Divisions2.2.3Mixtures of gases2.2.4Gases
not accepted for transportChapter 2.3 -Class 3 - Flammable liquids2.3.1Definition and general



provisions2.3.2Assignment of packing groups2.3.3Determination of flash
point2.3.4Determination of initial boiling point2.3.5Substances not accepted for
transportChapter 2.4 -Class 4 - Flammable solids; substances liable to spontaneous
combustion; substances which, in contact with water, emit flammable gases2.4.1Definitions and
general provisions2.4.2Division 4.1 - Flammable solids, self-reactive substances solid
desensitized explosives and polymerizing substances2.4.3Division 4.2 - Substances liable to
spontaneous combustion2.4.4Division 4.3 - Substances which in contact with water emit
flammable gases2.4.5Classification of organometallic substancesChapter 2.5 -Class 5 -
Oxidizing substances and organic peroxides2.5.1Definitions and general
provisions2.5.2Division 5.1 - Oxidizing substances2.5.3Division 5.2 - Organic peroxidesChapter
2.6 -Class 6 - Toxic and infectious substances2.6.1Definitions2.6.2Division 6.1 - Toxic
substances2.6.3Division 6.2 - Infectious substancesChapter 2.7 -Class 7 - Radioactive
material2.7.1Definitions2.7.2ClassificationChapter 2.8 -Class 8 - Corrosive
substances2.8.1Definition2.8.2Assignment of packing groups2.8.3Substances not accepted for
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92.9.3Environmentally hazardous substances (aquatic environment)2.9.4Lithium batteriesPart
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solutionsChapter 3.2 -Dangerous goods list3.2.1Structure of the dangerous goods
list3.2.2Abbreviations and symbolsChapter 3.3 -Special provisions applicable to certain articles
or substancesChapter 3.4 -Dangerous goods packed in limited quantities3.4.7Marking for
packages containing limited quantities3.4.8Marking for packages containing limited quantities
conforming to Part 3, Chapter 4 of the ICAO Technical Instructions for the Safe Transport of
Dangerous Goods by Air3.4.11Use of overpacksChapter 3.5 -Dangerous goods packed in
excepted quantities3.5.1Excepted quantities3.5.2Packagings3.5.3Tests for
packages3.5.4Marking of packages3.5.5Maximum number of packages in any freight vehicle,
railway freight wagon or multimodal freight
container3.5.6DocumentationAPPENDICESAppendix A -List of generic and N.O.S. proper
shipping namesAppendix B -Glossary of termsALPHABETICAL INDEX OF SUBSTANCES AND
ARTICLESVOLUME IIPart 4.PACKING AND TANK PROVISIONSChapter 4.1 -Use of
packagings, including intermediate bulk containers (IBCs) and large packagingsChapter 4.2 -
Use of portable tanks and multiple-element gas containers (MEGCs)Chapter 4.3 -Use of bulk
containersPart 5.CONSIGNMENT PROCEDURESChapter 5.1 -General provisionsChapter 5.2 -
Marking and labellingChapter 5.3 -Placarding and marking of cargo transport unitsChapter 5.4 -
DocumentationChapter 5.5 -Special provisionsPart 6.REQUIREMENTS FOR THE
CONSTRUCTION AND TESTING OF PACKAGINGS, INTERMEDIATE BULK CONTAINERS
(IBCs), LARGE PACKAGINGS, PORTABLE TANKS, MULTIPLE-ELEMENT GAS CONTAINERS
(MEGCs) AND BULK CONTAINERSChapter 6.1 -Requirements for the construction and testing



of packagings (other than for Division 6.2 substances)Chapter 6.2 -Requirements for the
construction and testing of pressure receptacles, aerosol dispensers, small receptacles
containing gas (gas cartridges) and fuel cell cartridges containing liquefied flammable
gas.Chapter 6.3 -Requirements for the construction and testing of packagings for Division 6.2
infectious substances of Category AChapter 6.4 -Requirements for the construction, testing and
approval of packages for radioactive material and for the approval of such materialChapter 6.5 -
Requirements for the construction and testing of intermediate bulk containersChapter 6.6 -
Requirements for the construction and testing of large packagingsChapter 6.7 -Requirements
for the design, construction, inspection and testing of portable tanks and multiple-element gas
containers (MEGCs)Chapter 6.8 -Requirements for the design, construction, inspection and
testing of bulk containersPart 7.PROVISIONS CONCERNING TRANSPORT
OPERATIONSChapter 7.1 -Provisions concerning transport operations by all modes of
transportChapter 7.2 -Modal provisionsTABLE OF CORRESPONDENCE between paragraph
numbers in the IAEA Regulations for the Safe Transport of Radioactive material, (2012 Edition)
and the nineteenth revised edition of the Recommendations on the Transport of Dangerous
Goods (including the Model Regulations)TABLE OF CONTENTSVOLUME IPart 1.GENERAL
PROVISIONS, DEFINITIONS, TRAINING AND SECURITYPart 1.Part 1.GENERAL
PROVISIONS, DEFINITIONS, TRAINING AND SECURITYChapter 1.1 -General
provisionsChapter 1.1 -General provisionsChapter 1.1 -Chapter 1.1 -General
provisions1.1.1Scope and application1.1.1Scope and application1.1.11.1.1Scope and
application1.1.2Dangerous goods forbidden from transport1.1.2Dangerous goods forbidden
from transport1.1.21.1.2Dangerous goods forbidden from transportChapter 1.2 -Definitions and
units of measurementChapter 1.2 -Definitions and units of measurementChapter 1.2 -Chapter
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measurement1.2.1Definitions1.2.1Definitions1.2.11.2.1Definitions1.2.2Units of
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provisions1.4.2Security training1.4.2Security training1.4.21.4.2Security training1.4.3Provisions
for high consequence dangerous goods1.4.3Provisions for high consequence dangerous
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and application1.5.11.5.1Scope and application1.5.2Radiation protection
programme1.5.2Radiation protection programme1.5.21.5.2Radiation protection
programme1.5.3Quality assurance1.5.3Quality assurance1.5.31.5.3Quality
assurance1.5.4Special arrangement1.5.4Special arrangement1.5.41.5.4Special
arrangement1.5.5Radioactive material possessing other dangerous properties1.5.5Radioactive



material possessing other dangerous properties1.5.51.5.5Radioactive material possessing
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compliancePart 2.CLASSIFICATIONPart 2.Part 2.CLASSIFICATIONChapter 2.0 -
IntroductionChapter 2.0 -IntroductionChapter 2.0 -Chapter 2.0 -
Introduction2.0.0Responsibilities2.0.0Responsibilities2.0.02.0.0Responsibilities2.0.1Classes,
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characteristics2.0.3Precedence of hazard characteristics2.0.32.0.3Precedence of hazard
characteristics2.0.4Transport of samples2.0.4Transport of samples2.0.42.0.4Transport of
samplesChapter 2.1 -Class 1 - ExplosivesChapter 2.1 -Class 1 - ExplosivesChapter 2.1 -
Chapter 2.1 -Class 1 - Explosives2.1.1Definitions and general provisions2.1.1Definitions and
general provisions2.1.12.1.1Definitions and general provisions2.1.2Compatibility
groups2.1.2Compatibility groups2.1.22.1.2Compatibility groups2.1.3Classification
procedure2.1.3Classification procedure2.1.32.1.3Classification procedureChapter 2.2 -Class 2
- GasesChapter 2.2 -Class 2 - GasesChapter 2.2 -Chapter 2.2 -Class 2 - Gases2.2.1Definitions
and general provisions2.2.1Definitions and general provisions2.2.12.2.1Definitions and general
provisions2.2.2Divisions2.2.2Divisions2.2.22.2.2Divisions2.2.3Mixtures of gases2.2.3Mixtures
of gases2.2.32.2.3Mixtures of gases2.2.4Gases not accepted for transport2.2.4Gases not
accepted for transport2.2.42.2.4Gases not accepted for transportChapter 2.3 -Class 3 -
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3.DANGEROUS GOODS LIST, SPECIAL PROVISIONS AND EXCEPTIONSPart 3.Part
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quantitiesChapter 3.4 -Dangerous goods packed in limited quantitiesChapter 3.4 -Chapter 3.4 -
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quantities3.4.7Marking for packages containing limited quantities3.4.73.4.7Marking for
packages containing limited quantities3.4.8Marking for packages containing limited quantities
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goods packed in excepted quantitiesChapter 3.5 -Dangerous goods packed in excepted
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Requirements for the construction and testing of packagings for Division 6.2 infectious
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materialChapter 6.5 -Requirements for the construction and testing of intermediate bulk
containersChapter 6.5 -Requirements for the construction and testing of intermediate bulk
containersChapter 6.5 -Chapter 6.5 -Requirements for the construction and testing of
intermediate bulk containersChapter 6.6 -Requirements for the construction and testing of large
packagingsChapter 6.6 -Requirements for the construction and testing of large
packagingsChapter 6.6 -Chapter 6.6 -Requirements for the construction and testing of large
packagingsChapter 6.7 -Requirements for the design, construction, inspection and testing of
portable tanks and multiple-element gas containers (MEGCs)Chapter 6.7 -Requirements for the
design, construction, inspection and testing of portable tanks and multiple-element gas
containers (MEGCs)Chapter 6.7 -Chapter 6.7 -Requirements for the design, construction,
inspection and testing of portable tanks and multiple-element gas containers (MEGCs)Chapter
6.8 -Requirements for the design, construction, inspection and testing of bulk containersChapter
6.8 -Requirements for the design, construction, inspection and testing of bulk containersChapter
6.8 -Chapter 6.8 -Requirements for the design, construction, inspection and testing of bulk
containersPart 7.PROVISIONS CONCERNING TRANSPORT OPERATIONSPart 7.Part
7.PROVISIONS CONCERNING TRANSPORT OPERATIONSChapter 7.1 -Provisions
concerning transport operations by all modes of transportChapter 7.1 -Provisions concerning
transport operations by all modes of transportChapter 7.1 -Chapter 7.1 -Provisions concerning
transport operations by all modes of transportChapter 7.2 -Modal provisionsChapter 7.2 -Modal
provisionsChapter 7.2 -Chapter 7.2 -Modal provisionsTABLE OF CORRESPONDENCE
between paragraph numbers in the IAEA Regulations for the Safe Transport of Radioactive
material, (2012 Edition) and the nineteenth revised edition of the Recommendations on the
Transport of Dangerous Goods (including the Model Regulations)PART 1GENERAL
PROVISIONS, DEFINITIONS, TRAINING AND SECURITYPART 1GENERAL PROVISIONS,
DEFINITIONS, TRAINING AND SECURITYPART 1GENERAL PROVISIONS, DEFINITIONS,
TRAINING AND SECURITYCHAPTER 1.1GENERAL PROVISIONSIntroductory notesNOTE 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), the
contents of which are:Part I: Classification procedures, test methods and criteria relating to
explosives of Class 1Part II: Classification procedures, test methods and criteria relating to self-
reactive and polymerizing substances of Division 4.1 and organic peroxides of Division 5.2Part
III: Classification procedures, test methods and criteria relating to Class 2, Class 3, Class 4,
Division 5.1, Class 8 and Class 9Part IV: Test methods concerning transport equipmentPart V:
Classification procedures, test methods and criteria relating to sectors other than
transportAppendices: Information common to a number of different types of tests and national
contacts for test details.NOTE 2: Part III of the Manual of Tests and Criteria contains some
classification procedures, test methods and criteria which are also given in these
Regulations.1.1.1Scope and application1.1.1.1 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.1.1.1.2 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.1.1.1.3 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 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.1.1.1.4 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.1.1.1.5Exceptions for dangerous goods packed in limited
quantitiesCertain dangerous goods packed in limited quantities are exempted from certain
requirements of these regulations subject to the conditions laid down in Chapter
3.4.1.1.1.6Transport of dangerous goods by postIn 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:(a)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.1.1.1.7Application of standardsWhere 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.1.1.1.8Transport of dangerous goods used as a
coolant or conditionerDangerous 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 5.5.3.1.1.1.9Lamps
containing dangerous goodsThe 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:(a)Lamps that are collected directly from
individuals and households when transported to a collection or recycling facility;(b)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(ii)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.(c)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.(d)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.NOTE: Lamps containing radioactive material are addressed in
2.7.2.2.2(b).1.1.2Dangerous goods forbidden from transport1.1.2.1Unless 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.CHAPTER 1.1GENERAL PROVISIONSIntroductory notesNOTE
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), the
contents of which are:Part I: Classification procedures, test methods and criteria relating to
explosives of Class 1Part II: Classification procedures, test methods and criteria relating to self-
reactive and polymerizing substances of Division 4.1 and organic peroxides of Division 5.2Part
III: Classification procedures, test methods and criteria relating to Class 2, Class 3, Class 4,
Division 5.1, Class 8 and Class 9Part IV: Test methods concerning transport equipmentPart V:
Classification procedures, test methods and criteria relating to sectors other than



transportAppendices: Information common to a number of different types of tests and national
contacts for test details.NOTE 2: Part III of the Manual of Tests and Criteria contains some
classification procedures, test methods and criteria which are also given in these
Regulations.1.1.1Scope and application1.1.1.1 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.1.1.1.2 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.1.1.1.3 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 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.1.1.1.4 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.1.1.1.5Exceptions for dangerous goods packed in limited
quantitiesCertain dangerous goods packed in limited quantities are exempted from certain
requirements of these regulations subject to the conditions laid down in Chapter
3.4.1.1.1.6Transport of dangerous goods by postIn 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:(a)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.1.1.1.7Application of standardsWhere 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.1.1.1.8Transport of dangerous goods used as a
coolant or conditionerDangerous 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 5.5.3.1.1.1.9Lamps
containing dangerous goodsThe 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:(a)Lamps that are collected directly from
individuals and households when transported to a collection or recycling facility;(b)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(ii)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.(c)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.(d)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.NOTE: Lamps containing radioactive material are addressed in
2.7.2.2.2(b).1.1.2Dangerous goods forbidden from transport1.1.2.1Unless 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.CHAPTER 1.1GENERAL PROVISIONSIntroductory notesNOTE
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), the
contents of which are:Part I: Classification procedures, test methods and criteria relating to
explosives of Class 1Part II: Classification procedures, test methods and criteria relating to self-



reactive and polymerizing substances of Division 4.1 and organic peroxides of Division 5.2Part
III: Classification procedures, test methods and criteria relating to Class 2, Class 3, Class 4,
Division 5.1, Class 8 and Class 9Part IV: Test methods concerning transport equipmentPart V:
Classification procedures, test methods and criteria relating to sectors other than
transportAppendices: Information common to a number of different types of tests and national
contacts for test details.NOTE 2: Part III of the Manual of Tests and Criteria contains some
classification procedures, test methods and criteria which are also given in these
Regulations.1.1.1Scope and application1.1.11.1.1Scope and application1.1.1.1 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.1.1.1.2 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(a)
(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.(b)(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.1.1.1.3 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 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.1.1.1.4 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.1.1.1.5Exceptions for dangerous goods packed in limited
quantities1.1.1.51.1.1.5Exceptions for dangerous goods packed in limited quantitiesCertain
dangerous goods packed in limited quantities are exempted from certain requirements of these
regulations subject to the conditions laid down in Chapter 3.4.1.1.1.6Transport of dangerous
goods by post1.1.1.61.1.1.6Transport of dangerous goods by postIn 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:(a)Infectious
substances, assigned to Category B (UN 3373) only, and solid carbon dioxide (dry ice) when
used as a refrigerant for UN 3373; and(a)(a)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.(b)(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.1.1.1.7Application
of standards1.1.1.71.1.1.7Application of standardsWhere 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.1.1.1.8Transport of dangerous goods
used as a coolant or conditioner1.1.1.81.1.1.8Transport of dangerous goods used as a coolant
or conditionerDangerous 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 5.5.3.1.1.1.9Lamps containing dangerous
goods1.1.1.91.1.1.9Lamps containing dangerous goodsThe 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:(a)Lamps
that are collected directly from individuals and households when transported to a collection or
recycling facility;(a)(a)Lamps that are collected directly from individuals and households when
transported to a collection or recycling facility;(b)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:(b)(b)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;(i)the lamps are
certified to a manufacturer’s quality management system;(i)(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(ii)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.(ii)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.(ii)(ii)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.(c)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.(c)
(c)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.(d)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.(d)(d)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.NOTE:
Lamps containing radioactive material are addressed in 2.7.2.2.2(b).1.1.2Dangerous goods
forbidden from transport1.1.21.1.2Dangerous goods forbidden from transport1.1.2.1Unless
provided otherwise by these Regulations, the following are forbidden from
transport:1.1.2.11.1.2.1Unless 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.CHAPTER 1.2DEFINITIONS AND UNITS OF MEASUREMENT1.2.1DefinitionsNOTE:
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;AircraftCargo 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, or animal
foodstuffs;ApprovalMultilateral 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;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 m3.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;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);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 m3. Large freight
container means a freight container that has an internal volume of more than 3 m3.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 sixth
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.6;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 m3 (3 000 litres) for solids and liquids of
packing groups II and III;(ii)not more than 1.5 m3 for solids of packing group I when packed in



flexible, rigid plastics, composite, fibreboard and wooden IBCs;(iii)not more than 3.0 m3 for
solids of packing group I when packed in metal IBCs;(iv)not more than 3.0 m3 for radioactive
material of Class 7;(b)is designed for mechanical handling;(c)is resistant to the stresses
produced in handling and transport, as determined by tests;Remanufactured IBC means a
metal, rigid plastics or composite IBC that:(a)is produced 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:(a)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:(a)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(c)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 Voie-Creuse,
CH-1211 Geneva 20, Switzerland);Jerrican means a metal or plastics packaging of rectangular
or polygonal cross-section;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 m3;Large salvage packaging means a special packaging 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 m³;into which damaged, defective, leaking or non-conforming dangerous goods
packages, or dangerous goods that have spilled or leaked are placed for purposes of transport
for recovery or disposal;Liner means a separate tube or bag inserted into a packaging,
(including IBCs and large packagings) but not forming an integral part of it, including the
closures of its openings;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)1Management 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);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.);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:(a)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;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:(a)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;(ii)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;(ii)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)”).Remanufactured large packaging means a metal or rigid plastics large
packaging that:(a)Is produced 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:(a)Metal
drums that:(i)are produced as a UN type from a non-UN type;(ii)are converted from one UN type
to another UN type; or(iii)undergo the replacement of integral structural components (such as
nonremovable heads); or(b)Plastics drums that:(i)are converted from one UN type to another
UN type (e.g. 1H1 to 1H2); or(ii)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 II, 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;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 termsThe 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”.1.2.2Units of measurement1.2.2.1 The following units of measurement a
are applicable in these Regulations:Notes to 1.2.2.1:a The following round figures are applicable
for the conversion of the units hitherto used into SI Units.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 Sèvres).c The abbreviation “L” for litre may also
be used in place of the abbreviation “l” 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:NOTE:
109= 1 billion is United Nations usage in English. By analogy, so is 10-9 = 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.1.2.2.4 Unless expressly stated otherwise, the sign “%” represents:(a)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)In the case of mixtures of compressed gases: when filled by pressure, the proportion of the
volume indicated as a percentage of the total volume of the gaseous mixture, or, when filled by
mass, the proportion of the mass indicated as a percentage of the total mass of the mixture.In
the case of mixtures of liquefied gases and gases dissolved under pressure: the proportion of
the mass indicated as a percentage of the total mass of the mixture.1.2.2.5 Pressures of all
kinds relating to receptacles (such as test pressure, internal pressure, safetyvalve opening
pressure) are always indicated in gauge pressure (pressure in excess of atmospheric pressure);
however, the vapour pressure of substances is always expressed in absolute pressure.1 United
Nations publication: ECE/TRANS/242 (Sales No. E.14.VIII.1).CHAPTER 1.2DEFINITIONS AND



UNITS OF MEASUREMENT1.2.1DefinitionsNOTE: 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;AircraftCargo 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, or animal foodstuffs;ApprovalMultilateral
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;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 m3.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;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);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 m3. Large freight container means a freight container that has an
internal volume of more than 3 m3.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 sixth 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.6;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 m3 (3
000 litres) for solids and liquids of packing groups II and III;(ii)not more than 1.5 m3 for solids of
packing group I when packed in flexible, rigid plastics, composite, fibreboard and wooden IBCs;
(iii)not more than 3.0 m3 for solids of packing group I when packed in metal IBCs;(iv)not more
than 3.0 m3 for radioactive material of Class 7;(b)is designed for mechanical handling;(c)is
resistant to the stresses produced in handling and transport, as determined by
tests;Remanufactured IBC means a metal, rigid plastics or composite IBC that:(a)is produced 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:(a)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:(a)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(c)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 Voie-Creuse, CH-1211 Geneva 20, Switzerland);Jerrican means a metal or plastics
packaging of rectangular or polygonal cross-section;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 m3;Large salvage packaging means a special packaging
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 m³;into which damaged, defective, leaking or non-
conforming dangerous goods packages, or dangerous goods that have spilled or leaked are
placed for purposes of transport for recovery or disposal;Liner means a separate tube or bag
inserted into a packaging, (including IBCs and large packagings) but not forming an integral part
of it, including the closures of its openings;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)1Management
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);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.);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:(a)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;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:(a)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;(ii)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;(ii)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)”).Remanufactured large packaging means a metal or rigid plastics large
packaging that:(a)Is produced 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:(a)Metal
drums that:(i)are produced as a UN type from a non-UN type;(ii)are converted from one UN type
to another UN type; or(iii)undergo the replacement of integral structural components (such as
nonremovable heads); or(b)Plastics drums that:(i)are converted from one UN type to another
UN type (e.g. 1H1 to 1H2); or(ii)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 II, 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;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 termsThe 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”.1.2.2Units of measurement1.2.2.1 The following units of measurement a
are applicable in these Regulations:Notes to 1.2.2.1:a The following round figures are applicable
for the conversion of the units hitherto used into SI Units.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 Sèvres).c The abbreviation “L” for litre may also
be used in place of the abbreviation “l” 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:NOTE:
109= 1 billion is United Nations usage in English. By analogy, so is 10-9 = 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.1.2.2.4 Unless expressly stated otherwise, the sign “%” represents:(a)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)In the case of mixtures of compressed gases: when filled by pressure, the proportion of the



volume indicated as a percentage of the total volume of the gaseous mixture, or, when filled by
mass, the proportion of the mass indicated as a percentage of the total mass of the mixture.In
the case of mixtures of liquefied gases and gases dissolved under pressure: the proportion of
the mass indicated as a percentage of the total mass of the mixture.1.2.2.5 Pressures of all
kinds relating to receptacles (such as test pressure, internal pressure, safetyvalve opening
pressure) are always indicated in gauge pressure (pressure in excess of atmospheric pressure);
however, the vapour pressure of substances is always expressed in absolute pressure.1 United
Nations publication: ECE/TRANS/242 (Sales No. E.14.VIII.1).CHAPTER 1.2DEFINITIONS AND
UNITS OF MEASUREMENT1.2.1Definitions1.2.11.2.1DefinitionsNOTE: 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;AircraftCargo 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, or animal
foodstuffs;ApprovalMultilateral 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;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;--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;--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;--fitted with devices permitting its ready handling;-of a capacity of not less
than 1.0 m3.--of a capacity of not less than 1.0 m3.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;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;(a)(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(b)(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;(c)(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 at a temperature at or above 100 °C;--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 the liquid state with
a flashpoint above 60 °C and which is intentionally heated to a temperature above its flashpoint;
or--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;-in a
solid state and at a temperature at or above 240 °C;--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);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 m3. Large freight container means a freight container that has an
internal volume of more than 3 m3.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 sixth 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.6;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:(a)(a)has a capacity of:(i)not
more than 3.0 m3 (3 000 litres) for solids and liquids of packing groups II and III;(i)not more than
3.0 m3 (3 000 litres) for solids and liquids of packing groups II and III;(i)(i)not more than 3.0 m3
(3 000 litres) for solids and liquids of packing groups II and III;(ii)not more than 1.5 m3 for solids
of packing group I when packed in flexible, rigid plastics, composite, fibreboard and wooden
IBCs;(ii)not more than 1.5 m3 for solids of packing group I when packed in flexible, rigid plastics,
composite, fibreboard and wooden IBCs;(ii)(ii)not more than 1.5 m3 for solids of packing group I
when packed in flexible, rigid plastics, composite, fibreboard and wooden IBCs;(iii)not more than
3.0 m3 for solids of packing group I when packed in metal IBCs;(iii)not more than 3.0 m3 for
solids of packing group I when packed in metal IBCs;(iii)(iii)not more than 3.0 m3 for solids of
packing group I when packed in metal IBCs;(iv)not more than 3.0 m3 for radioactive material of
Class 7;(iv)not more than 3.0 m3 for radioactive material of Class 7;(iv)(iv)not more than 3.0 m3
for radioactive material of Class 7;(b)is designed for mechanical handling;(b)(b)is designed for
mechanical handling;(c)is resistant to the stresses produced in handling and transport, as



determined by tests;(c)(c)is resistant to the stresses produced in handling and transport, as
determined by tests;Remanufactured IBC means a metal, rigid plastics or composite IBC that:
(a)is produced as a UN type from a non-UN type; or(a)(a)is produced as a UN type from a non-
UN type; or(b)is converted from one UN design type to another UN design type.(b)(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:(a)Cleaning; or(a)(a)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;(b)(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:(a)Cleaning;(a)(a)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(b)(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(c)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;(c)(c)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 Voie-Creuse,
CH-1211 Geneva 20, Switzerland);Jerrican means a metal or plastics packaging of rectangular
or polygonal cross-section;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(a)(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 m3;(b)(b)exceeds 400 kg net mass or 450
litres capacity but has a volume of not more than 3 m3;Large salvage packaging means a
special packaging which(a)is designed for mechanical handling; and(a)(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 m³;(b)(b)exceeds 400 kg net mass or 450 litres capacity but has a volume of not
more than 3 m³;into which damaged, defective, leaking or non-conforming dangerous goods
packages, or dangerous goods that have spilled or leaked are placed for purposes of transport
for recovery or disposal;Liner means a separate tube or bag inserted into a packaging,
(including IBCs and large packagings) but not forming an integral part of it, including the
closures of its openings;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)1Management 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);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.);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(a)(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;(b)(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:(a)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;(a)(a)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;(b)(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;(c)(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;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:
(a)Metal drums that:(a)(a)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 cleaned to original materials of construction, with all former contents, internal and
external corrosion, and external coatings and labels removed;(i)(i)are cleaned to original
materials of construction, with all former contents, internal and external corrosion, and external
coatings and labels removed;(ii)are restored to original shape and contour, with chimes (if any)
straightened and sealed, and all non-integral gaskets replaced; and(ii)are restored to original
shape and contour, with chimes (if any) straightened and sealed, and all non-integral gaskets
replaced; and(ii)(ii)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(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(iii)(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:(b)



(b)Plastics drums and jerricans that:(i)are cleaned to original materials of construction, with all
former contents, external coatings and labels removed;(i)are cleaned to original materials of
construction, with all former contents, external coatings and labels removed;(i)(i)are cleaned to
original materials of construction, with all former contents, external coatings and labels removed;
(ii)have all non-integral gaskets replaced; and(ii)have all non-integral gaskets replaced; and(ii)
(ii)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;(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;(iii)(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)”).Remanufactured large packaging means a metal or rigid plastics large
packaging that:(a)Is produced as a UN type from a non-UN type; or(a)(a)Is produced as a UN
type from a non-UN type; or(b)Is converted from one UN design type to another UN design type.
(b)(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:(a)Metal drums that:(a)(a)Metal drums that:(i)are produced as a UN type
from a non-UN type;(i)are produced as a UN type from a non-UN type;(i)(i)are produced as a
UN type from a non-UN type;(ii)are converted from one UN type to another UN type; or(ii)are
converted from one UN type to another UN type; or(ii)(ii)are converted from one UN type to
another UN type; or(iii)undergo the replacement of integral structural components (such as



nonremovable heads); or(iii)undergo the replacement of integral structural components (such as
nonremovable heads); or(iii)(iii)undergo the replacement of integral structural components (such
as nonremovable heads); or(b)Plastics drums that:(b)(b)Plastics drums that:(i)are converted
from one UN type to another UN type (e.g. 1H1 to 1H2); or(i)are converted from one UN type to
another UN type (e.g. 1H1 to 1H2); or(i)(i)are converted from one UN type to another UN type
(e.g. 1H1 to 1H2); or(ii)undergo the replacement of integral structural components;(ii)undergo
the replacement of integral structural components;(ii)(ii)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 II, 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;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 termsThe 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”.1.2.2Units of measurement1.2.21.2.2Units of measurement1.2.2.1 The
following units of measurement a are applicable in these Regulations:Notes to 1.2.2.1:a The
following round figures are applicable for the conversion of the units hitherto used into SI Units.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 Sèvres).c
The abbreviation “L” for litre may also be used in place of the abbreviation “l” 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:NOTE: 109= 1 billion is United Nations usage in English. By analogy,
so is 10-9 = 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.1.2.2.4 Unless expressly stated otherwise,
the sign “%” represents:(a)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;(a)(a)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)In the case of mixtures of
compressed gases: when filled by pressure, the proportion of the volume indicated as a
percentage of the total volume of the gaseous mixture, or, when filled by mass, the proportion of
the mass indicated as a percentage of the total mass of the mixture.(b)(b)In the case of mixtures
of compressed gases: when filled by pressure, the proportion of the volume indicated as a
percentage of the total volume of the gaseous mixture, or, when filled by mass, the proportion of
the mass indicated as a percentage of the total mass of the mixture.In the case of mixtures of
liquefied gases and gases dissolved under pressure: the proportion of the mass indicated as a
percentage of the total mass of the mixture.1.2.2.5 Pressures of all kinds relating to receptacles
(such as test pressure, internal pressure, safetyvalve opening pressure) are always indicated in
gauge pressure (pressure in excess of atmospheric pressure); however, the vapour pressure of
substances is always expressed in absolute pressure.1 United Nations publication: ECE/
TRANS/242 (Sales No. E.14.VIII.1).CHAPTER 1.3TRAINING1.3.1 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:(a)General awareness/familiarization
training:(i)Each person shall be trained in order to be familiar with the general provisions of
dangerous goods transport requirements;(ii)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 packagehandling equipment and appropriate methods of stowage of dangerous
goods;(ii)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.1.3.3 Records of training
received according to this Chapter shall be kept by the employer and made available to the
employee or competent authority, upon request. Records shall be kept by the employer for a
period of time established by the competent authority.1.3.4 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.CHAPTER 1.3TRAINING1.3.1 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:(a)General awareness/familiarization
training:(i)Each person shall be trained in order to be familiar with the general provisions of
dangerous goods transport requirements;(ii)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 packagehandling equipment and appropriate methods of stowage of dangerous
goods;(ii)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.1.3.3 Records of training
received according to this Chapter shall be kept by the employer and made available to the
employee or competent authority, upon request. Records shall be kept by the employer for a
period of time established by the competent authority.1.3.4 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.CHAPTER 1.3TRAINING1.3.1 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:(a)General awareness/familiarization
training:(a)(a)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)Each
person shall be trained in order to be familiar with the general provisions of dangerous goods
transport requirements;(i)(i)Each person shall be trained in order to be familiar with the general
provisions of dangerous goods transport requirements;(ii)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;(ii)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;(ii)(ii)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;(b)
(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:(c)(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 packagehandling equipment and
appropriate methods of stowage of dangerous goods;(i)Methods and procedures for accident
avoidance, such as proper use of packagehandling equipment and appropriate methods of
stowage of dangerous goods;(i)(i)Methods and procedures for accident avoidance, such as



proper use of packagehandling equipment and appropriate methods of stowage of dangerous
goods;(ii)Available emergency response information and how to use it;(ii)Available emergency
response information and how to use it;(ii)(ii)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(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(iii)(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.(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.(iv)
(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.1.3.3 Records of training received according to
this Chapter shall be kept by the employer and made available to the employee or competent
authority, upon request. Records shall be kept by the employer for a period of time established
by the competent authority.1.3.4 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.CHAPTER
1.4SECURITY PROVISIONSIntroductory notesNOTE 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.1.4.1General provisions1.4.1.1 All persons engaged in the transport of
dangerous goods shall consider security requirements for the transport of dangerous goods
commensurate with their responsibilities.1.4.1.2 Consignors shall only offer dangerous goods to
carriers that have been appropriately identified.1.4.1.3 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.1.4.1.4 The provisions of this Chapter do
not apply to:(a)UN 2908 and UN 2909 excepted packages;(b)UN 2910 and UN 2911 excepted
packages with an activity level not exceeding the A2 value; and(c)UN 2912 LSA-I and UN 2913
SCO-I.1.4.2Security training1.4.2.1 The training specified for individuals in 1.3.2 (a), (b) or (c)
shall also include elements of security awareness.1.4.2.2 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.1.4.2.4 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.1.4.3Provisions for high consequence dangerous goods1.4.3.1Definition of high
consequence dangerous goods1.4.3.1.1 High consequence dangerous goods are those which
have the potential for misuse in a terrorist event and which may, as a result, produce serious
consequences such as mass casualties, mass destruction or, particularly for Class 7, mass
socio-economic disruption.1.4.3.1.2 An indicative list of high consequence dangerous goods in
classes and divisions other than Class 7 is given in Table 1.4.1 below.Table 1.4.1: Indicative list
of high consequence dangerous goodsClass 1, Division 1.1explosivesClass 1, Division
1.2explosivesClass 1, Division 1.3compatibility group C explosivesClass 1, Division 1.4UN Nos.
0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440, 0441, 0455, 0456 and 0500Class 1,
Division 1.5explosivesDivision 2.1flammable gases in bulkDivision 2.3toxic gases (excluding
aerosols)Class 3flammable liquids of packing groups I and II in bulkClass 3 and Division
4.1desensitized explosivesDivision 4.2goods of packing group I in bulkDivision 4.3goods of
packing group I in bulkDivision 5.1oxidizing liquids of packing group I in bulkDivision
5.1perchlorates, ammonium nitrate, ammonium nitrate fertilisers and ammonium nitrate
emulsions or suspensions or gels, in bulkDivision 6.1toxic substances of packing group IDivision
6.2infectious substances of Category A (UN Nos. 2814 and 2900)Class 8corrosive substances
of packing group I in bulkNOTE: For the purposes of this table, “in bulk” means transported in
quantities greater than 3 000 kg or 3 000 l in portable tanks or bulk containers.1.4.3.1.3 For
dangerous goods of Class 7, high consequence radioactive material is that with an activity equal
to or greater than a transport security threshold of 3 000 A2 per single package (see also
2.7.2.2.1) except for the following radionuclides where the transport security threshold is given in
Table 1.4.2 below.Table 1.4.2: Transport security thresholds for specific
radionuclidesElementRadionuclideTransport security threshold (TBq)AmericiumAm-2410.6Gold
Au-1982CadmiumCd-109200CaliforniumCf-2520.2CuriumCm-2440.5CobaltCo-577CobaltCo-6
00.3CaesiumCs-1371IronFe-558000GermaniumGe-687GadoliniumGd-15310IridiumIr-1920.8Ni
ckelNi-63600PalladiumPd-103900PromethiumPm-147400PoloniumPo-2100.6PlutoniumPu-238
0.6PlutoniumPu-2390.6RadiumRa-2260.4RutheniumRu-1063SeleniumSe-752StrontiumSr-9010
ThalliumTl-204200ThuliumTm-170200YtterbiumYb-16931.4.3.1.4 For mixtures of radionuclides,
determination of whether or not the transport security threshold has been met or exceeded can
be calculated by summing the ratios of activity present for each radionuclide divided by the
transport security threshold for that radionuclide. If the sum of the fractions is less than 1, then



the radioactivity threshold for the mixture has not been met nor exceeded.This calculation can
be made with the formula:Where:Ai = activity of radionuclide i that is present in a package
(TBq)Ti = transport security threshold for radionuclide i (TBq).1.4.3.1.5 When radioactive
material possesses subsidiary risks of other classes or divisions, the criteria of table 1.4.1 shall
also be taken into account (see also 1.5.5.1).1.4.3.2Specific security provisions for high
consequence dangerous goods1.4.3.2.1 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.1.4.3.2.2 Security plans1.4.3.2.2.1 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 1.4.3.2.2.2.1.4.3.2.2.2 The security plan
shall comprise at least the following elements:(a)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;
(c)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;(f)Procedures for the evaluation and testing of security plans and procedures
for periodic review and update of the plans;(g)Measures to ensure the security of transport
information contained in the plan; and(h)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.1.4.3.2.3 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 Material1 and the IAEA circular on “The Physical Protection of Nuclear Material and
Nuclear Facilities”2 are applied.CHAPTER 1.4SECURITY PROVISIONSIntroductory
notesNOTE 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.1.4.1General provisions1.4.1.1 All



persons engaged in the transport of dangerous goods shall consider security requirements for
the transport of dangerous goods commensurate with their responsibilities.1.4.1.2 Consignors
shall only offer dangerous goods to carriers that have been appropriately identified.1.4.1.3
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.1.4.1.4 The provisions of this Chapter do not apply to:(a)UN 2908 and UN 2909 excepted
packages;(b)UN 2910 and UN 2911 excepted packages with an activity level not exceeding the
A2 value; and(c)UN 2912 LSA-I and UN 2913 SCO-I.1.4.2Security training1.4.2.1 The training
specified for individuals in 1.3.2 (a), (b) or (c) shall also include elements of security
awareness.1.4.2.2 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.1.4.2.4
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.1.4.3Provisions for high consequence
dangerous goods1.4.3.1Definition of high consequence dangerous goods1.4.3.1.1 High
consequence dangerous goods are those which have the potential for misuse in a terrorist event
and which may, as a result, produce serious consequences such as mass casualties, mass
destruction or, particularly for Class 7, mass socio-economic disruption.1.4.3.1.2 An indicative
list of high consequence dangerous goods in classes and divisions other than Class 7 is given in
Table 1.4.1 below.Table 1.4.1: Indicative list of high consequence dangerous goodsClass 1,
Division 1.1explosivesClass 1, Division 1.2explosivesClass 1, Division 1.3compatibility group C
explosivesClass 1, Division 1.4UN Nos. 0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440,
0441, 0455, 0456 and 0500Class 1, Division 1.5explosivesDivision 2.1flammable gases in
bulkDivision 2.3toxic gases (excluding aerosols)Class 3flammable liquids of packing groups I
and II in bulkClass 3 and Division 4.1desensitized explosivesDivision 4.2goods of packing group
I in bulkDivision 4.3goods of packing group I in bulkDivision 5.1oxidizing liquids of packing
group I in bulkDivision 5.1perchlorates, ammonium nitrate, ammonium nitrate fertilisers and
ammonium nitrate emulsions or suspensions or gels, in bulkDivision 6.1toxic substances of
packing group IDivision 6.2infectious substances of Category A (UN Nos. 2814 and 2900)Class
8corrosive substances of packing group I in bulkNOTE: For the purposes of this table, “in bulk”
means transported in quantities greater than 3 000 kg or 3 000 l in portable tanks or bulk
containers.1.4.3.1.3 For dangerous goods of Class 7, high consequence radioactive material is
that with an activity equal to or greater than a transport security threshold of 3 000 A2 per single
package (see also 2.7.2.2.1) except for the following radionuclides where the transport security
threshold is given in Table 1.4.2 below.Table 1.4.2: Transport security thresholds for specific



radionuclidesElementRadionuclideTransport security threshold (TBq)AmericiumAm-2410.6Gold
Au-1982CadmiumCd-109200CaliforniumCf-2520.2CuriumCm-2440.5CobaltCo-577CobaltCo-6
00.3CaesiumCs-1371IronFe-558000GermaniumGe-687GadoliniumGd-15310IridiumIr-1920.8Ni
ckelNi-63600PalladiumPd-103900PromethiumPm-147400PoloniumPo-2100.6PlutoniumPu-238
0.6PlutoniumPu-2390.6RadiumRa-2260.4RutheniumRu-1063SeleniumSe-752StrontiumSr-9010
ThalliumTl-204200ThuliumTm-170200YtterbiumYb-16931.4.3.1.4 For mixtures of radionuclides,
determination of whether or not the transport security threshold has been met or exceeded can
be calculated by summing the ratios of activity present for each radionuclide divided by the
transport security threshold for that radionuclide. If the sum of the fractions is less than 1, then
the radioactivity threshold for the mixture has not been met nor exceeded.This calculation can
be made with the formula:Where:Ai = activity of radionuclide i that is present in a package
(TBq)Ti = transport security threshold for radionuclide i (TBq).1.4.3.1.5 When radioactive
material possesses subsidiary risks of other classes or divisions, the criteria of table 1.4.1 shall
also be taken into account (see also 1.5.5.1).1.4.3.2Specific security provisions for high
consequence dangerous goods1.4.3.2.1 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.1.4.3.2.2 Security plans1.4.3.2.2.1 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 1.4.3.2.2.2.1.4.3.2.2.2 The security plan
shall comprise at least the following elements:(a)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;
(c)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;(f)Procedures for the evaluation and testing of security plans and procedures
for periodic review and update of the plans;(g)Measures to ensure the security of transport
information contained in the plan; and(h)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.1.4.3.2.3 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 Material1 and the IAEA circular on “The Physical Protection of Nuclear Material and
Nuclear Facilities”2 are applied.CHAPTER 1.4SECURITY PROVISIONSIntroductory
notesNOTE 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.1.4.1General
provisions1.4.11.4.1General provisions1.4.1.1 All persons engaged in the transport of
dangerous goods shall consider security requirements for the transport of dangerous goods
commensurate with their responsibilities.1.4.1.2 Consignors shall only offer dangerous goods to
carriers that have been appropriately identified.1.4.1.3 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.1.4.1.4 The provisions of this Chapter do
not apply to:(a)UN 2908 and UN 2909 excepted packages;(a)(a)UN 2908 and UN 2909
excepted packages;(b)UN 2910 and UN 2911 excepted packages with an activity level not
exceeding the A2 value; and(b)(b)UN 2910 and UN 2911 excepted packages with an activity
level not exceeding the A2 value; and(c)UN 2912 LSA-I and UN 2913 SCO-I.(c)(c)UN 2912 LSA-
I and UN 2913 SCO-I.1.4.2Security training1.4.21.4.2Security training1.4.2.1 The training
specified for individuals in 1.3.2 (a), (b) or (c) shall also include elements of security
awareness.1.4.2.2 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.1.4.2.4
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.1.4.3Provisions for high consequence
dangerous goods1.4.31.4.3Provisions for high consequence dangerous goods1.4.3.1Definition
of high consequence dangerous goods1.4.3.11.4.3.1Definition of high consequence dangerous
goods1.4.3.1.1 High consequence dangerous goods are those which have the potential for
misuse in a terrorist event and which may, as a result, produce serious consequences such as
mass casualties, mass destruction or, particularly for Class 7, mass socio-economic
disruption.1.4.3.1.2 An indicative list of high consequence dangerous goods in classes and
divisions other than Class 7 is given in Table 1.4.1 below.Table 1.4.1: Indicative list of high
consequence dangerous goodsClass 1, Division 1.1explosivesClass 1, Division
1.2explosivesClass 1, Division 1.3compatibility group C explosivesClass 1, Division 1.4UN Nos.



0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440, 0441, 0455, 0456 and 0500Class 1,
Division 1.5explosivesDivision 2.1flammable gases in bulkDivision 2.3toxic gases (excluding
aerosols)Class 3flammable liquids of packing groups I and II in bulkClass 3 and Division
4.1desensitized explosivesDivision 4.2goods of packing group I in bulkDivision 4.3goods of
packing group I in bulkDivision 5.1oxidizing liquids of packing group I in bulkDivision
5.1perchlorates, ammonium nitrate, ammonium nitrate fertilisers and ammonium nitrate
emulsions or suspensions or gels, in bulkDivision 6.1toxic substances of packing group IDivision
6.2infectious substances of Category A (UN Nos. 2814 and 2900)Class 8corrosive substances
of packing group I in bulkClass 1, Division 1.1Class 1, Division 1.1explosivesexplosivesClass 1,
Division 1.2Class 1, Division 1.2explosivesexplosivesClass 1, Division 1.3Class 1, Division
1.3compatibility group C explosivescompatibility group C explosivesClass 1, Division 1.4Class
1, Division 1.4UN Nos. 0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440, 0441, 0455,
0456 and 0500UN Nos. 0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366, 0440, 0441, 0455,
0456 and 0500Class 1, Division 1.5Class 1, Division 1.5explosivesexplosivesDivision
2.1Division 2.1flammable gases in bulkflammable gases in bulkDivision 2.3Division 2.3toxic
gases (excluding aerosols)toxic gases (excluding aerosols)Class 3Class 3flammable liquids of
packing groups I and II in bulkflammable liquids of packing groups I and II in bulkClass 3 and
Division 4.1Class 3 and Division 4.1desensitized explosivesdesensitized explosivesDivision
4.2Division 4.2goods of packing group I in bulkgoods of packing group I in bulkDivision
4.3Division 4.3goods of packing group I in bulkgoods of packing group I in bulkDivision
5.1Division 5.1oxidizing liquids of packing group I in bulkoxidizing liquids of packing group I in
bulkDivision 5.1Division 5.1perchlorates, ammonium nitrate, ammonium nitrate fertilisers and
ammonium nitrate emulsions or suspensions or gels, in bulkperchlorates, ammonium nitrate,
ammonium nitrate fertilisers and ammonium nitrate emulsions or suspensions or gels, in
bulkDivision 6.1Division 6.1toxic substances of packing group Itoxic substances of packing
group IDivision 6.2Division 6.2infectious substances of Category A (UN Nos. 2814 and
2900)infectious substances of Category A (UN Nos. 2814 and 2900)Class 8Class 8corrosive
substances of packing group I in bulkcorrosive substances of packing group I in bulkNOTE: For
the purposes of this table, “in bulk” means transported in quantities greater than 3 000 kg or 3
000 l in portable tanks or bulk containers.1.4.3.1.3 For dangerous goods of Class 7, high
consequence radioactive material is that with an activity equal to or greater than a transport
security threshold of 3 000 A2 per single package (see also 2.7.2.2.1) except for the following
radionuclides where the transport security threshold is given in Table 1.4.2 below.Table 1.4.2:
Transport security thresholds for specific radionuclidesElementRadionuclideTransport security
threshold (TBq)AmericiumAm-2410.6GoldAu-1982CadmiumCd-109200CaliforniumCf-2520.2Cu
riumCm-2440.5CobaltCo-577CobaltCo-600.3CaesiumCs-1371IronFe-558000GermaniumGe-68
7GadoliniumGd-15310IridiumIr-1920.8NickelNi-63600PalladiumPd-103900PromethiumPm-147
400PoloniumPo-2100.6PlutoniumPu-2380.6PlutoniumPu-2390.6RadiumRa-2260.4RutheniumR
u-1063SeleniumSe-752StrontiumSr-9010ThalliumTl-204200ThuliumTm-170200YtterbiumYb-16



93ElementElementRadionuclideRadionuclideTransport security threshold (TBq)Transport
security threshold (TBq)AmericiumAmericiumAm-241Am-2410.60.6GoldGoldAu-198Au-19822C
admiumCadmiumCd-109Cd-109200200CaliforniumCaliforniumCf-252Cf-2520.20.2CuriumCuriu
mCm-244Cm-2440.50.5CobaltCobaltCo-57Co-5777CobaltCobaltCo-60Co-600.30.3CaesiumC
aesiumCs-137Cs-13711IronIronFe-55Fe-5580008000GermaniumGermaniumGe-68Ge-6877Ga
doliniumGadoliniumGd-153Gd-1531010IridiumIridiumIr-192Ir-1920.80.8NickelNickelNi-63Ni-63
600600PalladiumPalladiumPd-103Pd-103900900PromethiumPromethiumPm-147Pm-14740040
0PoloniumPoloniumPo-210Po-2100.60.6PlutoniumPlutoniumPu-238Pu-2380.60.6PlutoniumPlut
oniumPu-239Pu-2390.60.6RadiumRadiumRa-226Ra-2260.40.4RutheniumRutheniumRu-106Ru
-10633SeleniumSeleniumSe-75Se-7522StrontiumStrontiumSr-90Sr-901010ThalliumThalliumTl-
204Tl-204200200ThuliumThuliumTm-170Tm-170200200YtterbiumYtterbiumYb-169Yb-16933
1.4.3.1.4 For mixtures of radionuclides, determination of whether or not the transport security
threshold has been met or exceeded can be calculated by summing the ratios of activity present
for each radionuclide divided by the transport security threshold for that radionuclide. If the sum
of the fractions is less than 1, then the radioactivity threshold for the mixture has not been met
nor exceeded.This calculation can be made with the formula:Where:Ai = activity of radionuclide i
that is present in a package (TBq)Ti = transport security threshold for radionuclide i
(TBq).1.4.3.1.5 When radioactive material possesses subsidiary risks of other classes or
divisions, the criteria of table 1.4.1 shall also be taken into account (see also
1.5.5.1).1.4.3.2Specific security provisions for high consequence dangerous
goods1.4.3.21.4.3.2Specific security provisions for high consequence dangerous
goods1.4.3.2.1 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.1.4.3.2.2 Security plans1.4.3.2.2.1 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 1.4.3.2.2.2.1.4.3.2.2.2 The security plan shall comprise at least
the following elements:(a)Specific allocation of responsibilities for security to competent and
qualified persons with appropriate authority to carry out their responsibilities;(a)(a)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;(b)(b)Records of dangerous goods or types of dangerous goods transported;
(c)Review of current operations and assessment of vulnerabilities, including inter-modal transfer,
temporary transit storage, handling and distribution as appropriate;(c)(c)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;(d)(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;(e)(e)Effective and up to date procedures for reporting and dealing with security
threats, breaches of security or security incidents;(f)Procedures for the evaluation and testing of
security plans and procedures for periodic review and update of the plans;(f)(f)Procedures for
the evaluation and testing of security plans and procedures for periodic review and update of the
plans;(g)Measures to ensure the security of transport information contained in the plan; and(g)
(g)Measures to ensure the security of transport information contained in the plan;
and(h)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).(h)(h)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.1.4.3.2.3 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 Material1 and the IAEA circular on “The Physical Protection of Nuclear Material and
Nuclear Facilities”2 are applied.CHAPTER 1.5GENERAL PROVISIONS CONCERNING
RADIOACTIVE MATERIAL1.5.1Scope and application1.5.1.1 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,
IAEA, Vienna 2012). Explanatory material can be found in “Advisory Material for the IAEA
Regulations for the Safe Transport of Radioactive Material”, Safety Standard Series No. TS-
G-1.1 (Rev.1), IAEA, Vienna (2008). The prime responsibility for safety shall rest with the person
or organization responsible for facilities and activities that give rise to radiation risk.1.5.1.2 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.1.5.1.3 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:(a)Routine conditions of transport (incident free);(b)Normal conditions of transport (minor
mishaps);(c)Accident conditions of transport.1.5.1.4 These Regulations do not apply to any of
the following:(a)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;(c)Radioactive material implanted or incorporated into a person or live animal for
diagnosis or treatment;(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;(f)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;;(g)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
2.7.1.2.1.5.1.5Specific provisions for the transport of excepted packages1.5.1.5.1 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 5 to 7:(a)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, 5.1.5.4, 5.2.1.7, 7.1.8.3.1, 7.1.8.5.1 to 7.1.8.5.4 and 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.1.5.1.5.2 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.1.5.2Radiation protection programme1.5.2.1 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.1.5.2.2 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.1.5.2.3 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 1.5.2.2,
1.5.2.4 to 1.5.2.7 and 7.1.8.1.1. Programme documents shall be available, on request, for
inspection by the relevant competent authority.1.5.2.4 For occupational exposures arising from
transport activities, where it is assessed that the effective dose either:(a)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.1.5.2.5 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).1.5.2.6 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.1.5.2.7 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.1.5.3Management system1.5.3.1 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:
(a)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.1.5.4Special arrangement1.5.4.1 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.1.5.4.2 Consignments for which conformity with any provision applicable to
radioactive material is impracticable shall not be transported except under special arrangement.
Provided the competent authority is satisfied that conformity with the radioactive material
provisions of 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.1.5.5Radioactive
material possessing other dangerous properties1.5.5.1 In addition to the radioactive and fissile
properties, any subsidiary risk 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.1.5.6Non-compliance1.5.6.1 In the event of non-compliance with any limit in these
Regulations applicable to radiation level or contamination:(a)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(ii)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;(ii)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 noncompliance 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.1
INFCIRC/274/Rev.1, IAEA, Vienna (1980).2 INFCIRC/225/Rev.4 (Corrected), IAEA, Vienna
(1999).CHAPTER 1.5GENERAL PROVISIONS CONCERNING RADIOACTIVE
MATERIAL1.5.1Scope and application1.5.1.1 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, IAEA, Vienna
2012). Explanatory material can be found in “Advisory Material for the IAEA Regulations for the
Safe Transport of Radioactive Material”, Safety Standard Series No. TS-G-1.1 (Rev.1), IAEA,
Vienna (2008). The prime responsibility for safety shall rest with the person or organization
responsible for facilities and activities that give rise to radiation risk.1.5.1.2 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.1.5.1.3 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:(a)Routine conditions of transport (incident free);(b)Normal conditions of transport (minor
mishaps);(c)Accident conditions of transport.1.5.1.4 These Regulations do not apply to any of
the following:(a)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;(c)Radioactive material implanted or incorporated into a person or live animal for
diagnosis or treatment;(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;(f)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;;(g)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
2.7.1.2.1.5.1.5Specific provisions for the transport of excepted packages1.5.1.5.1 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 5 to 7:(a)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, 5.1.5.4, 5.2.1.7, 7.1.8.3.1, 7.1.8.5.1 to 7.1.8.5.4 and 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.1.5.1.5.2 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.1.5.2Radiation protection programme1.5.2.1 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.1.5.2.2 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.1.5.2.3 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 1.5.2.2,
1.5.2.4 to 1.5.2.7 and 7.1.8.1.1. Programme documents shall be available, on request, for
inspection by the relevant competent authority.1.5.2.4 For occupational exposures arising from
transport activities, where it is assessed that the effective dose either:(a)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.1.5.2.5 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).1.5.2.6 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.1.5.2.7 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.1.5.3Management system1.5.3.1 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:
(a)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.1.5.4Special arrangement1.5.4.1 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.1.5.4.2 Consignments for which conformity with any provision applicable to
radioactive material is impracticable shall not be transported except under special arrangement.
Provided the competent authority is satisfied that conformity with the radioactive material
provisions of 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.1.5.5Radioactive
material possessing other dangerous properties1.5.5.1 In addition to the radioactive and fissile
properties, any subsidiary risk 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.1.5.6Non-compliance1.5.6.1 In the event of non-compliance with any limit in these
Regulations applicable to radiation level or contamination:(a)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(ii)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;(ii)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 noncompliance 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.1
INFCIRC/274/Rev.1, IAEA, Vienna (1980).2 INFCIRC/225/Rev.4 (Corrected), IAEA, Vienna
(1999).CHAPTER 1.5GENERAL PROVISIONS CONCERNING RADIOACTIVE
MATERIAL1.5.1Scope and application1.5.11.5.1Scope and application1.5.1.1 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, IAEA, Vienna 2012). Explanatory material can be found in
“Advisory Material for the IAEA Regulations for the Safe Transport of Radioactive Material”,
Safety Standard Series No. TS-G-1.1 (Rev.1), IAEA, Vienna (2008). The prime responsibility for
safety shall rest with the person or organization responsible for facilities and activities that give
rise to radiation risk.1.5.1.2 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;(a)(a)Containment of the radioactive
contents;(b)Control of external radiation levels;(b)(b)Control of external radiation levels;
(c)Prevention of criticality; and(c)(c)Prevention of criticality; and(d)Prevention of damage caused
by heat.(d)(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.1.5.1.3 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:(a)Routine conditions of transport (incident free);(a)(a)Routine conditions of
transport (incident free);(b)Normal conditions of transport (minor mishaps);(b)(b)Normal
conditions of transport (minor mishaps);(c)Accident conditions of transport.(c)(c)Accident



conditions of transport.1.5.1.4 These Regulations do not apply to any of the following:
(a)Radioactive material that is an integral part of the means of transport;(a)(a)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;(b)(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;(c)Radioactive
material implanted or incorporated into a person or live animal for diagnosis or treatment;(c)
(c)Radioactive material implanted or incorporated into a person or live animal for diagnosis or
treatment;(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;(d)(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;(e)
(e)Radioactive material in consumer products which have received regulatory approval,
following their sale to the end user;(f)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;;(f)(f)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;;(g)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.(g)
(g)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
2.7.1.2.1.5.1.5Specific provisions for the transport of excepted packages1.5.1.51.5.1.5Specific
provisions for the transport of excepted packages1.5.1.5.1 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 5 to
7:(a)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, 5.1.5.4,
5.2.1.7, 7.1.8.3.1, 7.1.8.5.1 to 7.1.8.5.4 and 7.1.8.6.1; and(a)(a)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, 5.1.5.4, 5.2.1.7, 7.1.8.3.1, 7.1.8.5.1 to
7.1.8.5.4 and 7.1.8.6.1; and(b)The requirements for excepted packages specified in 6.4.4;(b)



(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.1.5.1.5.2 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.1.5.2Radiation protection programme1.5.21.5.2Radiation protection programme1.5.2.1 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.1.5.2.2 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.1.5.2.3 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 1.5.2.2, 1.5.2.4 to 1.5.2.7 and 7.1.8.1.1. Programme documents
shall be available, on request, for inspection by the relevant competent authority.1.5.2.4 For
occupational exposures arising from transport activities, where it is assessed that the effective
dose either:(a)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(a)(a)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.(b)(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.1.5.2.5 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).1.5.2.6 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.1.5.2.7 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.1.5.3Management system1.5.31.5.3Management system1.5.3.1 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:
(a)To provide facilities for inspection during manufacture and use; and(a)(a)To provide facilities
for inspection during manufacture and use; and(b)To demonstrate compliance with these
Regulations to the competent authority.(b)(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.1.5.4Special arrangement1.5.41.5.4Special arrangement1.5.4.1 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.1.5.4.2 Consignments for which conformity with any provision applicable to
radioactive material is impracticable shall not be transported except under special arrangement.
Provided the competent authority is satisfied that conformity with the radioactive material
provisions of 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.1.5.5Radioactive
material possessing other dangerous properties1.5.51.5.5Radioactive material possessing
other dangerous properties1.5.5.1 In addition to the radioactive and fissile properties, any
subsidiary risk 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.1.5.6Non-
compliance1.5.61.5.6Non-compliance1.5.6.1 In the event of non-compliance with any limit in
these Regulations applicable to radiation level or contamination:(a)The consignor, consignee,
carrier and any organization involved during transport, who may be affected, as appropriate,
shall be informed of the non-compliance:(a)(a)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(i)by
the carrier if the non-compliance is identified during transport; or(i)(i)by the carrier if the non-
compliance is identified during transport; or(ii)by the consignee if the non-compliance is
identified at receipt;(ii)by the consignee if the non-compliance is identified at receipt;(ii)(ii)by the



consignee if the non-compliance is identified at receipt;(b)The carrier, consignor or consignee,
as appropriate, shall:(b)(b)The carrier, consignor or consignee, as appropriate, shall:(i)take
immediate steps to mitigate the consequences of the non-compliance;(i)take immediate steps to
mitigate the consequences of the non-compliance;(i)(i)take immediate steps to mitigate the
consequences of the non-compliance;(ii)investigate the non-compliance and its causes,
circumstances and consequences;(ii)investigate the non-compliance and its causes,
circumstances and consequences;(ii)(ii)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(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(iii)(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 noncompliance and on corrective or preventive actions taken
or to be taken;(iv)communicate to the relevant competent authority(ies) on the causes of the
noncompliance and on corrective or preventive actions taken or to be taken;(iv)(iv)communicate
to the relevant competent authority(ies) on the causes of the noncompliance 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.(c)(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.1
INFCIRC/274/Rev.1, IAEA, Vienna (1980).2 INFCIRC/225/Rev.4 (Corrected), IAEA, Vienna
(1999).PART 2CLASSIFICATIONPART 2CLASSIFICATIONPART 2CLASSIFICATIONCHAPTER
2.0INTRODUCTION2.0.0Responsibilities2.0.0.1 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 risk(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.2.0.1Classes, divisions, packing
groups2.0.1.1 DefinitionsSubstances (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 hazardClass 2:Gases-
Division 2.1:Flammable gases-Division 2.2:Non-flammable, non-toxic gases-Division 2.3:Toxic
gasesClass 3:Flammable liquidsClass 4:Flammable solids; substances liable to spontaneous
combustion; substances which, on contact with water, emit flammable gases- Division
4.1: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 gasesClass 5:Oxidizing substances
and organic peroxides- Division 5.1:Oxidizing substances- Division 5.2:Organic peroxidesClass
6:Toxic and infectious substances- Division 6.1:Toxic substances- Division 6.2:Infectious
substancesClass 7:Radioactive materialClass 8:Corrosive substancesClass 9:Miscellaneous
dangerous substances and articles, including environmentally hazardous substancesThe
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.2.0.1.2.1 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 Convention1 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 II: Substances
presenting medium danger; andPacking group III: Substances presenting low danger.The
packing group to which a substance is assigned is indicated in the Dangerous Goods List in
Chapter 3.2.Articles are not assigned to packing groups. For packing purposes any requirement
for a specific packaging performance level is set out in the applicable packing instruction.2.0.1.4
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 2.9.2.0.1.5 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 risk(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 risk(s) on the
basis of the precedence of hazards in 2.0.3.2.0.2UN numbers and proper shipping
names2.0.2.1 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 risk(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:(a)Single
entries for well-defined substances or articles e.g.1090 ACETONE1194 ETHYL NITRITE
SOLUTION;(b)Generic entries for well-defined group of substances or articles e.g.1133
ADHESIVES1266 PERFUMERY PRODUCT2757 CARBAMATE PESTICIDE, SOLID,
TOXIC3101 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.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 2.4.1.2.0.2.4
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 2.5.1.2.0.2.5 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:(a)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;(c)The hazard class or division, subsidiary risk(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 substance2. 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)2.2.0.2.9 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 risk(s) and packing group that most precisely describe the
mixture or solution.2.0.3Precedence of hazard characteristics2.0.3.1 The table below shall be
used to determine the class of a substance, mixture or solution having more than one risk, when
it is not named in the Dangerous Goods List in Chapter 3.2. For goods having multiple risks
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;(g)Substances of Division 6.1 with a packing group
I inhalation toxicity3:(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 risk 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.2.0.3.3Precedence of
hazardsaSubstances of Division 4.1 other than self-reactive substances and solid desensitized
explosives and substances of Class 3 other than liquid desensitized explosives.b6.1 for
pesticides.-Denotes an impossible combination.For hazards not shown in this table, see
2.0.3.2.0.4Transport of samples2.0.4.1 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 274.2.0.4.2 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.1 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).2 See also the “List of generic or n.o.s. proper shipping
names” in Appendix A.3 Except for substances or preparations meeting the criteria of Class 8
having an inhalation toxicity of dusts and mists (LC50) in the range of packing group I, but
toxicity through oral ingestion or dermal contact only in the range of packing group III or less,
which shall be allocated to Class 8.CHAPTER 2.0INTRODUCTION2.0.0Responsibilities2.0.0.1
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 risk(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.2.0.1Classes,
divisions, packing groups2.0.1.1 DefinitionsSubstances (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 hazardClass 2:Gases-Division 2.1:Flammable gases-Division 2.2:Non-
flammable, non-toxic gases-Division 2.3:Toxic gasesClass 3:Flammable liquidsClass
4:Flammable solids; substances liable to spontaneous combustion; substances which, on
contact with water, emit flammable gases- Division 4.1: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 gasesClass 5:Oxidizing substances and organic peroxides- Division
5.1:Oxidizing substances- Division 5.2:Organic peroxidesClass 6:Toxic and infectious
substances- Division 6.1:Toxic substances- Division 6.2:Infectious substancesClass
7:Radioactive materialClass 8:Corrosive substancesClass 9:Miscellaneous dangerous
substances and articles, including environmentally hazardous substancesThe 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.2.0.1.2.1 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 Convention1 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 II: Substances presenting medium danger;



andPacking group III: Substances presenting low danger.The packing group to which a
substance is assigned is indicated in the Dangerous Goods List in Chapter 3.2.Articles are not
assigned to packing groups. For packing purposes any requirement for a specific packaging
performance level is set out in the applicable packing instruction.2.0.1.4 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
2.9.2.0.1.5 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 risk(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 risk(s) on the basis of the precedence of
hazards in 2.0.3.2.0.2UN numbers and proper shipping names2.0.2.1 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 risk(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:(a)Single entries for well-defined
substances or articles e.g.1090 ACETONE1194 ETHYL NITRITE SOLUTION;(b)Generic entries
for well-defined group of substances or articles e.g.1133 ADHESIVES1266 PERFUMERY
PRODUCT2757 CARBAMATE PESTICIDE, SOLID, TOXIC3101 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.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 2.4.1.2.0.2.4 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 2.5.1.2.0.2.5 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:(a)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;(c)The
hazard class or division, subsidiary risk(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 substance2. 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)2.2.0.2.9 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 risk(s) and
packing group that most precisely describe the mixture or solution.2.0.3Precedence of hazard
characteristics2.0.3.1 The table below shall be used to determine the class of a substance,
mixture or solution having more than one risk, when it is not named in the Dangerous Goods List
in Chapter 3.2. For goods having multiple risks 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;
(g)Substances of Division 6.1 with a packing group I inhalation toxicity3:(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 risk 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.2.0.3.3Precedence of hazardsaSubstances of Division 4.1 other than self-
reactive substances and solid desensitized explosives and substances of Class 3 other than
liquid desensitized explosives.b6.1 for pesticides.-Denotes an impossible combination.For
hazards not shown in this table, see 2.0.3.2.0.4Transport of samples2.0.4.1 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 274.2.0.4.2
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.1 Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal (1989).2 See also the “List of generic or n.o.s. proper shipping
names” in Appendix A.3 Except for substances or preparations meeting the criteria of Class 8
having an inhalation toxicity of dusts and mists (LC50) in the range of packing group I, but
toxicity through oral ingestion or dermal contact only in the range of packing group III or less,
which shall be allocated to Class 8.CHAPTER



2.0INTRODUCTION2.0.0Responsibilities2.0.02.0.0Responsibilities2.0.0.1 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 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 risk(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.––Under the same UN number and name but with additional hazard communication
information as appropriate to reflect the additional subsidiary risk(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.2.0.1Classes, divisions, packing groups2.0.12.0.1Classes, divisions, packing
groups2.0.1.1 DefinitionsSubstances (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 hazardClass 2:Gases-
Division 2.1:Flammable gases-Division 2.2:Non-flammable, non-toxic gases-Division 2.3:Toxic
gasesClass 3:Flammable liquidsClass 4:Flammable solids; substances liable to spontaneous
combustion; substances which, on contact with water, emit flammable gases- Division
4.1: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 gasesClass 5:Oxidizing substances



and organic peroxides- Division 5.1:Oxidizing substances- Division 5.2:Organic peroxidesClass
6:Toxic and infectious substances- Division 6.1:Toxic substances- Division 6.2:Infectious
substancesClass 7:Radioactive materialClass 8:Corrosive substancesClass 9:Miscellaneous
dangerous substances and articles, including environmentally hazardous substancesThe
numerical order of the classes and divisions is not that of the degree of danger.Class 1:Class
1:ExplosivesExplosives- Division 1.1:- Division 1.1:Substances and articles which have a mass
explosion hazard- Division 1.2:- Division 1.2:Substances and articles which have a projection
hazard but not a mass explosion hazard- Division 1.3:- 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:- Division 1.4:Substances and articles which
present no significant hazard- Division 1.5:- Division 1.5:Very insensitive substances which have
a mass explosion hazard- Division 1.6:- Division 1.6:Extremely insensitive articles which do not
have a mass explosion hazardClass 2:Class 2:GasesGases-Division 2.1:-Division
2.1:Flammable gases-Division 2.2:-Division 2.2:Non-flammable, non-toxic gases-Division 2.3:-
Division 2.3:Toxic gasesClass 3:Class 3:Flammable liquidsFlammable liquidsClass 4:Class
4:Flammable solids; substances liable to spontaneous combustion; substances which, on
contact with water, emit flammable gasesFlammable solids; substances liable to spontaneous
combustion; substances which, on contact with water, emit flammable gases- Division 4.1:-
Division 4.1:Flammable solids, self-reactive substances, solid desensitized explosives and
polymerizing substances- Division 4.2:- Division 4.2:Substances liable to spontaneous
combustion- Division 4.3:- Division 4.3:Substances which in contact with water emit flammable
gasesClass 5:Class 5:Oxidizing substances and organic peroxidesOxidizing substances and
organic peroxides- Division 5.1:- Division 5.1:Oxidizing substances- Division 5.2:- Division
5.2:Organic peroxidesClass 6:Class 6:Toxic and infectious substancesToxic and infectious
substances- Division 6.1:- Division 6.1:Toxic substances- Division 6.2:- Division 6.2:Infectious
substancesClass 7:Class 7:Radioactive materialRadioactive materialClass 8:Class 8:Corrosive
substancesCorrosive substancesClass 9:Class 9:Miscellaneous dangerous substances and
articles, including environmentally hazardous substancesMiscellaneous dangerous substances
and articles, including environmentally hazardous substancesThe numerical order of the classes
and divisions is not that of the degree of danger.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.2.0.1.2.1
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 Convention1 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 II: Substances presenting medium danger; andPacking group III:



Substances presenting low danger.The packing group to which a substance is assigned is
indicated in the Dangerous Goods List in Chapter 3.2.Articles are not assigned to packing
groups. For packing purposes any requirement for a specific packaging performance level is set
out in the applicable packing instruction.2.0.1.4 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 2.9.2.0.1.5 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 risk(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 risk(s) on the basis of the precedence of hazards in 2.0.3.2.0.2UN
numbers and proper shipping names2.0.22.0.2UN numbers and proper shipping names2.0.2.1
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 risk(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:(a)Single entries for well-defined
substances or articles e.g.(a)(a)Single entries for well-defined substances or articles e.g.1090
ACETONE1194 ETHYL NITRITE SOLUTION;(b)Generic entries for well-defined group of
substances or articles e.g.(b)(b)Generic entries for well-defined group of substances or articles
e.g.1133 ADHESIVES1266 PERFUMERY PRODUCT2757 CARBAMATE PESTICIDE, SOLID,
TOXIC3101 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.(c)(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.(d)(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.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 2.4.1.2.0.2.4 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 2.5.1.2.0.2.5 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:(a)The mixture or solution is identified by
name in the Dangerous Goods List;(a)(a)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;(b)(b)The name and
description of the substance named in the Dangerous Goods List specifically indicate that they
apply only to the pure substance;(c)The hazard class or division, subsidiary risk(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(c)(c)The hazard class or division, subsidiary risk(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.(d)(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
substance2. 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)2.2.0.2.9 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 risk(s) and
packing group that most precisely describe the mixture or solution.2.0.3Precedence of hazard
characteristics2.0.32.0.3Precedence of hazard characteristics2.0.3.1 The table below shall be
used to determine the class of a substance, mixture or solution having more than one risk, when
it is not named in the Dangerous Goods List in Chapter 3.2. For goods having multiple risks
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;(a)(a)Substances and articles of Class 1;(b)Gases of Class 2;(b)(b)Gases of
Class 2;(c)Liquid desensitized explosives of Class 3;(c)(c)Liquid desensitized explosives of
Class 3;(d)Self-reactive substances and solid desensitized explosives of Division 4.1;(d)(d)Self-
reactive substances and solid desensitized explosives of Division 4.1;(e)Pyrophoric substances
of Division 4.2;(e)(e)Pyrophoric substances of Division 4.2;(f)Substances of Division 5.2;(f)
(f)Substances of Division 5.2;(g)Substances of Division 6.1 with a packing group I inhalation
toxicity3:(g)(g)Substances of Division 6.1 with a packing group I inhalation toxicity3:
(h)Substances of Division 6.2;(h)(h)Substances of Division 6.2;(i)Material of Class 7.(i)
(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 risk 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.2.0.3.3Precedence of hazards2.0.3.32.0.3.3Precedence of
hazardsaSubstances of Division 4.1 other than self-reactive substances and solid desensitized
explosives and substances of Class 3 other than liquid desensitized explosives.aaSubstances
of Division 4.1 other than self-reactive substances and solid desensitized explosives and
substances of Class 3 other than liquid desensitized explosives.b6.1 for pesticides.bb6.1 for
pesticides.-Denotes an impossible combination.--Denotes an impossible combination.For
hazards not shown in this table, see 2.0.3.2.0.4Transport of samples2.0.42.0.4Transport of
samples2.0.4.1 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(a)(a)the classification criteria of these
Regulations; and(b)the precedence of hazards given in 2.0.3.(b)(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 274.2.0.4.2 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;
(a)(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;(b)(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;(c)(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(d)(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.(e)(e)The
sample is not packed together with other goods.1 Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and their Disposal (1989).2 See also the “List
of generic or n.o.s. proper shipping names” in Appendix A.3 Except for substances or
preparations meeting the criteria of Class 8 having an inhalation toxicity of dusts and mists
(LC50) in the range of packing group I, but toxicity through oral ingestion or dermal contact only
in the range of packing group III or less, which shall be allocated to Class 8.CHAPTER
2.1CLASS 1 - EXPLOSIVESIntroductory notesNOTE 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 unique in that the type of



packaging frequently has a decisive effect on the hazard and therefore on the assignment to a
particular division. The correct division is determined by use of the procedures provided in this
Chapter.2.1.1Definitions and general provisions2.1.1.1 Class 1 comprises:(a)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.2.1.1.3DefinitionsFor the purposes of these Regulations, the
following definitions apply:(a)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;(b)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 nondetonative self-
sustaining exothermic chemical reactions;(c)Explosive article is an article containing one or
more explosive substances;(d)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).2.1.1.4DivisionsClass 1 is divided into six divisions as follows:(a) Division
1.1Substances and articles which have a mass explosion hazard (a mass explosion is one
which affects almost the entire load virtually instantaneously);(b) Division 1.2Substances and
articles which have a projection hazard but not a mass explosion hazard;(c) Division
1.3Substances 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(ii)which burn one after another,
producing minor blast or projection effects or both;(d) Division 1.4Substances and articles which
present no significant hazardThis 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.
(e) Division 1.5Very insensitive substances which have a mass explosion hazardThis division
comprises substances which have a mass explosion hazard but are so insensitive that there is
very little probability of initiation or of transition from burning to detonation under normal
conditions of transport;NOTE: The probability of transition from burning to detonation is greater
when large quantities are carried in a ship.(f) Division 1.6Extremely insensitive articles which do
not have a mass explosion hazardThis division comprises articles which predominantly contain
extremely insensitive substances and which demonstrate a negligible probability of accidental
initiation or propagation.NOTE: The risk from articles of Division 1.6 is limited to the explosion of
a single article.2.1.1.5 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:(a)Unless specially authorized,
the transport of an explosive substance is prohibited because sensitivity of the substance is
excessive;(b)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(c)The
substance or article has no explosive properties.2.1.2Compatibility groups2.1.2.1 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.2.1.2.1.1 Classification
codesDescription of substance or article to be classifiedCompatibility GroupClassification
CodePrimary explosive substanceA1.1AArticle containing a primary explosive substance and
not containing two or more effective protective features. Some articles, such as detonators for
blasting, detonator assemblies for blasting and primers, cap-type, are included, even though
they do not contain primary explosivesB1.1B1.2B1.4BPropellant explosive substance or other
deflagrating explosive substance or article containing such explosive
substanceC1.1C1.2C1.3C1.4CSecondary detonating explosive substance or black powder or
article containing a secondary detonating explosive substance, in each case without means of
initiation and without a propelling charge, or article containing a primary explosive substance
and containing two or more effective protective featuresD1.1D1.2D1.4D1.5DArticle containing a
secondary detonating explosive substance, without means of initiation, with a propelling charge
(other than one containing a flammable liquid or gel or hypergolic liquids)E1.1E1.2E1.4EArticle
containing a secondary detonating explosive substance with its own means of initiation, with a
propelling charge (other than one containing a flammable liquid or gel or hypergolic liquids) or
without a propelling chargeF1.1F1.2F1.3F1.4FPyrotechnic substance, or article containing a
pyrotechnic substance, or article containing both an explosive substance and an illuminating,



incendiary, tear- or smoke-producing substance (other than a wateractivated article or one
containing white phosphorus, phosphides a pyrophoric substance, a flammable liquid or gel, or
hypergolic liquids)G1.1G1.2G1.3G1.4GArticle containing both an explosive substance and
white phosphorusH1.2H1.3HArticle containing both an explosive substance and a flammable
liquid or gelJ1.1J1.2J1.3JArticle containing both an explosive substance and a toxic chemical
agentK1.2K1.3KExplosive substance or article containing an explosive substance and
presenting a special risk (e.g. due to water-activation or presence of hypergolic liquids,
phosphides or a pyrophoric substance) and needing isolation of each type (see
7.1.3.1.5)L1.1L1.2L1.3LArticles predominantly containing extremely insensitive
substancesN1.6NSubstance or article so packed 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 or prohibit fire fighting or other emergency response efforts in the
immediate vicinity of the packageS1.4SNOTE 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.2.1.2.1.2 Scheme of classification of explosives, combination of hazard division with
compatibility group2.1.2.2 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 1.4.2.1.3Classification
procedure2.1.3.1General2.1.3.1.1 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)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;(c)A new design of package for an



explosive substance or article including a new type of inner packaging;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 risk into a mass explosion risk.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.2.1.3.1.4 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:(a)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);(g)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.2.1.3.1.5
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.2.1.3.2Procedure2.1.3.2.1 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 I 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 I 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 articleNOTE
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.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 2.1.1SCHEME OF PROCEDURE FOR CLASSIFYING A SUBSTANCE OR
ARTICLE2.1.3.3Acceptance procedure2.1.3.3.1 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 (c)), 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-2), 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).2.1.3.4Assignment to hazard divisions2.1.3.4.1 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.2.1.3.4.2 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 1.6.2.1.3.4.3 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.2.1.3.5Assignment of fireworks to hazard divisions2.1.3.5.1
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 giving a positive result when tested in



the HSL Flash composition test in Appendix 7 of the Manual of Tests and Criteria 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 2.1.3.5.2.2.1.3.5.2 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.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 in 2.1.3.2.3).2.1.3.5.3 Where
fireworks of more than one hazard division are packed in the same package they shall be
classified on the basis of the highest hazard division unless test data derived from Test Series 6
indicate otherwise.2.1.3.5.4 The classification shown in the table in 2.1.3.5.5 applies only for
articles packed in fibreboard boxes (4G).2.1.3.5.5 Default fireworks classification table1NOTE 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 to produce an aural effect
or used as a bursting charge, or propellant charge unless the time taken for the pressure rise is
demonstrated to be more than 6 ms for 0.5 g of pyrotechnic substance in the HSL 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.2.1.3.6Exclusion from
Class 12.1.3.6.1 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 risk(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:(a)No external surface shall have
a temperature of more than 65º C. A momentary spike in temperature up to 200 ºC 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 ISO 12097-3.(c)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/m²
paper in contact with the article; and(e)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 (e) 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
risk.2.1.3.7Classification documentation2.1.3.7.1 A competent authority assigning an article or
substance into Class 1 should confirm with the applicant that classification in writing.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.2.1.3.7.4 Examples of the information that may be provided in the classification
documents are as follows:(a)The name of the competent authority and the provisions in national
legislation under which it is granted its authority;(b)The modal or national regulations for which
the classification document is applicable;(c)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;(d)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;(e)The
name under which the explosives will be placed onto the market or otherwise supplied for



transport;(f)The Proper Shipping Name, UN number, Class, Hazard Division and corresponding
compatibility group of the explosives;(g)Where appropriate, the maximum net explosive mass of
the package or article;(h)The name, signature, stamp, seal or other identification of the person
authorised by the competent authority to issue the classification document is clearly visible;
(i)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(j)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;(k)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;(l)Any additional information
regarding the applicable packing instruction and special packing provisions where appropriate;
(m)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.;
(n)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;(o)The expiry date of the classification document is given where the competent
authority considers one to be appropriate.1 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).CHAPTER 2.1CLASS 1 -
EXPLOSIVESIntroductory notesNOTE 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 unique in that the type of
packaging frequently has a decisive effect on the hazard and therefore on the assignment to a
particular division. The correct division is determined by use of the procedures provided in this
Chapter.2.1.1Definitions and general provisions2.1.1.1 Class 1 comprises:(a)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.2.1.1.3DefinitionsFor the purposes of these Regulations, the
following definitions apply:(a)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;(b)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 nondetonative self-
sustaining exothermic chemical reactions;(c)Explosive article is an article containing one or
more explosive substances;(d)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).2.1.1.4DivisionsClass 1 is divided into six divisions as follows:(a) Division
1.1Substances and articles which have a mass explosion hazard (a mass explosion is one
which affects almost the entire load virtually instantaneously);(b) Division 1.2Substances and
articles which have a projection hazard but not a mass explosion hazard;(c) Division
1.3Substances 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(ii)which burn one after another,
producing minor blast or projection effects or both;(d) Division 1.4Substances and articles which
present no significant hazardThis 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.
(e) Division 1.5Very insensitive substances which have a mass explosion hazardThis division
comprises substances which have a mass explosion hazard but are so insensitive that there is
very little probability of initiation or of transition from burning to detonation under normal
conditions of transport;NOTE: The probability of transition from burning to detonation is greater



when large quantities are carried in a ship.(f) Division 1.6Extremely insensitive articles which do
not have a mass explosion hazardThis division comprises articles which predominantly contain
extremely insensitive substances and which demonstrate a negligible probability of accidental
initiation or propagation.NOTE: The risk from articles of Division 1.6 is limited to the explosion of
a single article.2.1.1.5 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:(a)Unless specially authorized,
the transport of an explosive substance is prohibited because sensitivity of the substance is
excessive;(b)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(c)The
substance or article has no explosive properties.2.1.2Compatibility groups2.1.2.1 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.2.1.2.1.1 Classification
codesDescription of substance or article to be classifiedCompatibility GroupClassification
CodePrimary explosive substanceA1.1AArticle containing a primary explosive substance and
not containing two or more effective protective features. Some articles, such as detonators for
blasting, detonator assemblies for blasting and primers, cap-type, are included, even though
they do not contain primary explosivesB1.1B1.2B1.4BPropellant explosive substance or other
deflagrating explosive substance or article containing such explosive
substanceC1.1C1.2C1.3C1.4CSecondary detonating explosive substance or black powder or
article containing a secondary detonating explosive substance, in each case without means of
initiation and without a propelling charge, or article containing a primary explosive substance
and containing two or more effective protective featuresD1.1D1.2D1.4D1.5DArticle containing a
secondary detonating explosive substance, without means of initiation, with a propelling charge
(other than one containing a flammable liquid or gel or hypergolic liquids)E1.1E1.2E1.4EArticle
containing a secondary detonating explosive substance with its own means of initiation, with a
propelling charge (other than one containing a flammable liquid or gel or hypergolic liquids) or
without a propelling chargeF1.1F1.2F1.3F1.4FPyrotechnic substance, or article containing a
pyrotechnic substance, or article containing both an explosive substance and an illuminating,
incendiary, tear- or smoke-producing substance (other than a wateractivated article or one
containing white phosphorus, phosphides a pyrophoric substance, a flammable liquid or gel, or
hypergolic liquids)G1.1G1.2G1.3G1.4GArticle containing both an explosive substance and
white phosphorusH1.2H1.3HArticle containing both an explosive substance and a flammable
liquid or gelJ1.1J1.2J1.3JArticle containing both an explosive substance and a toxic chemical
agentK1.2K1.3KExplosive substance or article containing an explosive substance and
presenting a special risk (e.g. due to water-activation or presence of hypergolic liquids,



phosphides or a pyrophoric substance) and needing isolation of each type (see
7.1.3.1.5)L1.1L1.2L1.3LArticles predominantly containing extremely insensitive
substancesN1.6NSubstance or article so packed 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 or prohibit fire fighting or other emergency response efforts in the
immediate vicinity of the packageS1.4SNOTE 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.2.1.2.1.2 Scheme of classification of explosives, combination of hazard division with
compatibility group2.1.2.2 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 1.4.2.1.3Classification
procedure2.1.3.1General2.1.3.1.1 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)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;(c)A new design of package for an
explosive substance or article including a new type of inner packaging;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 risk into a mass explosion risk.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.2.1.3.1.4 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:(a)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);(g)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.2.1.3.1.5
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.2.1.3.2Procedure2.1.3.2.1 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 I 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 I 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 articleNOTE
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.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 2.1.1SCHEME OF PROCEDURE FOR CLASSIFYING A SUBSTANCE OR
ARTICLE2.1.3.3Acceptance procedure2.1.3.3.1 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 (c)), 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-2), 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).2.1.3.4Assignment to hazard divisions2.1.3.4.1 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.2.1.3.4.2 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 1.6.2.1.3.4.3 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.2.1.3.5Assignment of fireworks to hazard divisions2.1.3.5.1
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 giving a positive result when tested in
the HSL Flash composition test in Appendix 7 of the Manual of Tests and Criteria 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 2.1.3.5.2.2.1.3.5.2 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.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 in 2.1.3.2.3).2.1.3.5.3 Where
fireworks of more than one hazard division are packed in the same package they shall be
classified on the basis of the highest hazard division unless test data derived from Test Series 6
indicate otherwise.2.1.3.5.4 The classification shown in the table in 2.1.3.5.5 applies only for
articles packed in fibreboard boxes (4G).2.1.3.5.5 Default fireworks classification table1NOTE 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 to produce an aural effect
or used as a bursting charge, or propellant charge unless the time taken for the pressure rise is
demonstrated to be more than 6 ms for 0.5 g of pyrotechnic substance in the HSL 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.2.1.3.6Exclusion from
Class 12.1.3.6.1 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 risk(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:(a)No external surface shall have



a temperature of more than 65º C. A momentary spike in temperature up to 200 ºC 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 ISO 12097-3.(c)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/m²
paper in contact with the article; and(e)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 (e) 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
risk.2.1.3.7Classification documentation2.1.3.7.1 A competent authority assigning an article or
substance into Class 1 should confirm with the applicant that classification in writing.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.2.1.3.7.4 Examples of the information that may be provided in the classification
documents are as follows:(a)The name of the competent authority and the provisions in national
legislation under which it is granted its authority;(b)The modal or national regulations for which
the classification document is applicable;(c)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;(d)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;(e)The
name under which the explosives will be placed onto the market or otherwise supplied for
transport;(f)The Proper Shipping Name, UN number, Class, Hazard Division and corresponding
compatibility group of the explosives;(g)Where appropriate, the maximum net explosive mass of
the package or article;(h)The name, signature, stamp, seal or other identification of the person
authorised by the competent authority to issue the classification document is clearly visible;
(i)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(j)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;(k)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;(l)Any additional information
regarding the applicable packing instruction and special packing provisions where appropriate;
(m)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.;
(n)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;(o)The expiry date of the classification document is given where the competent
authority considers one to be appropriate.1 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).CHAPTER 2.1CLASS 1 -
EXPLOSIVESIntroductory notesNOTE 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 unique in that the type of
packaging frequently has a decisive effect on the hazard and therefore on the assignment to a
particular division. The correct division is determined by use of the procedures provided in this
Chapter.2.1.1Definitions and general provisions2.1.12.1.1Definitions and general
provisions2.1.1.1 Class 1 comprises:(a)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;(a)(a)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(b)(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.(c)(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.2.1.1.3Definitions2.1.1.32.1.1.3DefinitionsFor the purposes of these Regulations, the
following definitions apply:(a)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;(a)(a)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;(b)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 nondetonative self-sustaining exothermic chemical reactions;(b)(b)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 nondetonative self-sustaining exothermic
chemical reactions;(c)Explosive article is an article containing one or more explosive
substances;(c)(c)Explosive article is an article containing one or more explosive substances;
(d)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).(d)
(d)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).2.1.1.4Divisions2.1.1.42.1.1.4DivisionsClass 1 is divided into six divisions as follows:
(a) Division 1.1Substances and articles which have a mass explosion hazard (a mass explosion
is one which affects almost the entire load virtually instantaneously);(b) Division 1.2Substances
and articles which have a projection hazard but not a mass explosion hazard;(c) Division
1.3Substances 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(ii)which burn one after another,



producing minor blast or projection effects or both;(d) Division 1.4Substances and articles which
present no significant hazardThis 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.
(e) Division 1.5Very insensitive substances which have a mass explosion hazardThis division
comprises substances which have a mass explosion hazard but are so insensitive that there is
very little probability of initiation or of transition from burning to detonation under normal
conditions of transport;NOTE: The probability of transition from burning to detonation is greater
when large quantities are carried in a ship.(f) Division 1.6Extremely insensitive articles which do
not have a mass explosion hazardThis division comprises articles which predominantly contain
extremely insensitive substances and which demonstrate a negligible probability of accidental
initiation or propagation.NOTE: The risk from articles of Division 1.6 is limited to the explosion of
a single article.(a) Division 1.1(a) Division 1.1Substances 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 mass explosion hazard (a mass
explosion is one which affects almost the entire load virtually instantaneously);(b) Division 1.2(b)
Division 1.2Substances and articles which have a projection hazard but not a mass explosion
hazard;Substances and articles which have a projection hazard but not a mass explosion
hazard;(c) Division 1.3(c) Division 1.3Substances 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.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:This division comprises substances and articles:(i) which give rise to
considerable radiant heat; or(i) which give rise to considerable radiant heat; or(ii)which burn one
after another, producing minor blast or projection effects or both;(ii)(ii)(ii)which burn one after
another, producing minor blast or projection effects or both;(d) Division 1.4(d) Division
1.4Substances and articles which present no significant hazardSubstances and articles which
present no significant hazardThis 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.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.(e) Division 1.5(e)
Division 1.5Very insensitive substances which have a mass explosion hazardVery insensitive
substances which have a mass explosion hazardThis division comprises substances which
have a mass explosion hazard but are so insensitive that there is very little probability of initiation
or of transition from burning to detonation under normal conditions of transport;NOTE: The
probability of transition from burning to detonation is greater when large quantities are carried in
a ship.NOTE: The probability of transition from burning to detonation is greater when large
quantities are carried in a ship.(f) Division 1.6(f) Division 1.6Extremely insensitive articles which
do not have a mass explosion hazardExtremely insensitive articles which do not have a mass
explosion hazardThis division comprises articles which predominantly contain extremely
insensitive substances and which demonstrate a negligible probability of accidental initiation or
propagation.NOTE: The risk from articles of Division 1.6 is limited to the explosion of a single
article.NOTE: The risk from articles of Division 1.6 is limited to the explosion of a single
article.2.1.1.5 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:(a)Unless specially authorized, the transport of an
explosive substance is prohibited because sensitivity of the substance is excessive;(a)(a)Unless
specially authorized, the transport of an explosive substance is prohibited because sensitivity of
the substance is excessive;(b)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(b)(b)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(c)The substance or article has no explosive properties.(c)(c)The substance or article
has no explosive properties.2.1.2Compatibility groups2.1.22.1.2Compatibility groups2.1.2.1
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.2.1.2.1.1
Classification codesDescription of substance or article to be classifiedCompatibility
GroupClassification CodePrimary explosive substanceA1.1AArticle containing a primary
explosive substance and not containing two or more effective protective features. Some articles,



such as detonators for blasting, detonator assemblies for blasting and primers, cap-type, are
included, even though they do not contain primary explosivesB1.1B1.2B1.4BPropellant
explosive substance or other deflagrating explosive substance or article containing such
explosive substanceC1.1C1.2C1.3C1.4CSecondary detonating explosive substance or black
powder or article containing a secondary detonating explosive substance, in each case without
means of initiation and without a propelling charge, or article containing a primary explosive
substance and containing two or more effective protective featuresD1.1D1.2D1.4D1.5DArticle
containing a secondary detonating explosive substance, without means of initiation, with a
propelling charge (other than one containing a flammable liquid or gel or hypergolic
liquids)E1.1E1.2E1.4EArticle containing a secondary detonating explosive substance with its
own means of initiation, with a propelling charge (other than one containing a flammable liquid
or gel or hypergolic liquids) or without a propelling chargeF1.1F1.2F1.3F1.4FPyrotechnic
substance, or article containing a pyrotechnic substance, or article containing both an explosive
substance and an illuminating, incendiary, tear- or smoke-producing substance (other than a
wateractivated article or one containing white phosphorus, phosphides a pyrophoric substance,
a flammable liquid or gel, or hypergolic liquids)G1.1G1.2G1.3G1.4GArticle containing both an
explosive substance and white phosphorusH1.2H1.3HArticle containing both an explosive
substance and a flammable liquid or gelJ1.1J1.2J1.3JArticle containing both an explosive
substance and a toxic chemical agentK1.2K1.3KExplosive substance or article containing an
explosive substance and presenting a special risk (e.g. due to water-activation or presence of
hypergolic liquids, phosphides or a pyrophoric substance) and needing isolation of each type
(see 7.1.3.1.5)L1.1L1.2L1.3LArticles predominantly containing extremely insensitive
substancesN1.6NSubstance or article so packed 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 or prohibit fire fighting or other emergency response efforts in the
immediate vicinity of the packageS1.4SDescription of substance or article to be
classifiedDescription of substance or article to be classifiedCompatibility GroupCompatibility
GroupClassification CodeClassification CodePrimary explosive substancePrimary explosive
substanceAA1.1A1.1AArticle containing a primary explosive substance and not containing two
or more effective protective features. Some articles, such as detonators for blasting, detonator
assemblies for blasting and primers, cap-type, are included, even though they do not contain
primary explosivesArticle containing a primary explosive substance and not containing two or
more effective protective features. Some articles, such as detonators for blasting, detonator
assemblies for blasting and primers, cap-type, are included, even though they do not contain
primary explosivesBB1.1B1.2B1.4B1.1B1.2B1.4BPropellant explosive substance or other
deflagrating explosive substance or article containing such explosive substancePropellant
explosive substance or other deflagrating explosive substance or article containing such
explosive substanceCC1.1C1.2C1.3C1.4C1.1C1.2C1.3C1.4CSecondary detonating explosive



substance or black powder or article containing a secondary detonating explosive substance, in
each case without means of initiation and without a propelling charge, or article containing a
primary explosive substance and containing two or more effective protective featuresSecondary
detonating explosive substance or black powder or article containing a secondary detonating
explosive substance, in each case without means of initiation and without a propelling charge, or
article containing a primary explosive substance and containing two or more effective protective
featuresDD1.1D1.2D1.4D1.5D1.1D1.2D1.4D1.5DArticle containing a secondary detonating
explosive substance, without means of initiation, with a propelling charge (other than one
containing a flammable liquid or gel or hypergolic liquids)Article containing a secondary
detonating explosive substance, without means of initiation, with a propelling charge (other than
one containing a flammable liquid or gel or hypergolic
liquids)EE1.1E1.2E1.4E1.1E1.2E1.4EArticle containing a secondary detonating explosive
substance with its own means of initiation, with a propelling charge (other than one containing a
flammable liquid or gel or hypergolic liquids) or without a propelling chargeArticle containing a
secondary detonating explosive substance with its own means of initiation, with a propelling
charge (other than one containing a flammable liquid or gel or hypergolic liquids) or without a
propelling chargeFF1.1F1.2F1.3F1.4F1.1F1.2F1.3F1.4FPyrotechnic substance, or article
containing a pyrotechnic substance, or article containing both an explosive substance and an
illuminating, incendiary, tear- or smoke-producing substance (other than a wateractivated article
or one containing white phosphorus, phosphides a pyrophoric substance, a flammable liquid or
gel, or hypergolic liquids)Pyrotechnic substance, or article containing a pyrotechnic substance,
or article containing both an explosive substance and an illuminating, incendiary, tear- or smoke-
producing substance (other than a wateractivated article or one containing white phosphorus,
phosphides a pyrophoric substance, a flammable liquid or gel, or hypergolic
liquids)GG1.1G1.2G1.3G1.4G1.1G1.2G1.3G1.4GArticle containing both an explosive
substance and white phosphorusArticle containing both an explosive substance and white
phosphorusHH1.2H1.3H1.2H1.3HArticle containing both an explosive substance and a
flammable liquid or gelArticle containing both an explosive substance and a flammable liquid or
gelJJ1.1J1.2J1.3J1.1J1.2J1.3JArticle containing both an explosive substance and a toxic
chemical agentArticle containing both an explosive substance and a toxic chemical
agentKK1.2K1.3K1.2K1.3KExplosive substance or article containing an explosive substance
and presenting a special risk (e.g. due to water-activation or presence of hypergolic liquids,
phosphides or a pyrophoric substance) and needing isolation of each type (see
7.1.3.1.5)Explosive substance or article containing an explosive substance and presenting a
special risk (e.g. due to water-activation or presence of hypergolic liquids, phosphides or a
pyrophoric substance) and needing isolation of each type (see
7.1.3.1.5)LL1.1L1.2L1.3L1.1L1.2L1.3LArticles predominantly containing extremely insensitive
substancesArticles predominantly containing extremely insensitive
substancesNN1.6N1.6NSubstance or article so packed 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 or prohibit fire fighting or other emergency response efforts in the
immediate vicinity of the packageSubstance or article so packed 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 or prohibit fire fighting or other emergency response
efforts in the immediate vicinity of the packageSS1.4S1.4SNOTE 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.2.1.2.1.2 Scheme of classification of explosives, combination of hazard division with
compatibility group2.1.2.2 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 1.4.2.1.3Classification
procedure2.1.32.1.3Classification procedure2.1.3.1General2.1.3.12.1.3.1General2.1.3.1.1 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)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;(a)(a)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;(b)(b)A new design of article or an article containing a new
explosive substance or a new combination or mixture of explosive substances;(c)A new design
of package for an explosive substance or article including a new type of inner packaging;(c)(c)A
new design of package for an explosive substance or article including a new type of inner



packaging;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 risk into a
mass explosion risk.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.2.1.3.1.4 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:(a)The
composition of the substance or the structure of the article;(a)(a)The composition of the
substance or the structure of the article;(b)The quantity of substance or number of articles per
test;(b)(b)The quantity of substance or number of articles per test;(c)The type and construction
of the packaging;(c)(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;(d)(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;(e)
(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);(f)(f)The effect of the reaction on the
immediate surroundings (up to 25 m from the site of the test);(g)The effect of the reaction on the
more remote surroundings (more than 25 m from the site of the test); and(g)(g)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.(h)(h)The atmospheric conditions during the
test.2.1.3.1.5 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.2.1.3.2Procedure2.1.3.22.1.3.2Procedure2.1.3.2.1 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 I 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 I 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 articleNOTE 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.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 2.1.1SCHEME OF PROCEDURE FOR CLASSIFYING A
SUBSTANCE OR ARTICLEFigure 2.1.1SCHEME OF PROCEDURE FOR CLASSIFYING A
SUBSTANCE OR ARTICLE2.1.3.3Acceptance procedure2.1.3.32.1.3.3Acceptance
procedure2.1.3.3.1 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 (c)), 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-2), 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).2.1.3.4Assignment to hazard
divisions2.1.3.42.1.3.4Assignment to hazard divisions2.1.3.4.1 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.2.1.3.4.2 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 1.6.2.1.3.4.3 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.2.1.3.5Assignment of fireworks to hazard
divisions2.1.3.52.1.3.5Assignment of fireworks to hazard divisions2.1.3.5.1 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 giving a positive result when tested in the HSL Flash
composition test in Appendix 7 of the Manual of Tests and Criteria shall be classified as 1.1G
regardless of the results of Test Series 6;(a)(a)waterfalls giving a positive result when tested in
the HSL Flash composition test in Appendix 7 of the Manual of Tests and Criteria 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.(b)(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 2.1.3.5.2.2.1.3.5.2
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.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 in
2.1.3.2.3).2.1.3.5.3 Where fireworks of more than one hazard division are packed in the same
package they shall be classified on the basis of the highest hazard division unless test data
derived from Test Series 6 indicate otherwise.2.1.3.5.4 The classification shown in the table in
2.1.3.5.5 applies only for articles packed in fibreboard boxes (4G).2.1.3.5.5 Default fireworks
classification table1NOTE 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 to produce an
aural effect or used as a bursting charge, or propellant charge unless the time taken for the
pressure rise is demonstrated to be more than 6 ms for 0.5 g of pyrotechnic substance in the



HSL 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 spherical and peanut shells the diameter of the sphere of the shell;--for spherical and
peanut shells the diameter of the sphere of the shell;-for cylinder shells the length of the shell;-
for cylinder shells the length 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 shell in mortar, Roman candle, shot tube firework or mine the inside
diameter of the tube comprising or containing the firework;--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.-
for a bag mine or cylinder mine, the inside diameter of the mortar intended to contain the mine.--
for a bag mine or cylinder mine, the inside diameter of the mortar intended to contain the
mine.2.1.3.6Exclusion from Class 12.1.3.62.1.3.6Exclusion from Class 12.1.3.6.1 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 risk(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:(a)No external surface shall have a temperature
of more than 65º C. A momentary spike in temperature up to 200 ºC is acceptable;(a)(a)No
external surface shall have a temperature of more than 65º C. A momentary spike in temperature
up to 200 ºC 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;(b)(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
ISO 12097-3.(c)No audible report exceeding 135 dB(C) peak at a distance of one metre;(c)
(c)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/m² paper in contact with the article;
and(d)(d)No flash or flame capable of igniting a material such as a sheet of 80 ± 10 g/m² paper
in contact with the article; and(e)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.(e)(e)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 (e) 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 risk.2.1.3.7Classification
documentation2.1.3.72.1.3.7Classification documentation2.1.3.7.1 A competent authority
assigning an article or substance into Class 1 should confirm with the applicant that
classification in writing.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.2.1.3.7.4 Examples of the information that may be provided in the
classification documents are as follows:(a)The name of the competent authority and the
provisions in national legislation under which it is granted its authority;(a)(a)The name of the
competent authority and the provisions in national legislation under which it is granted its
authority;(b)The modal or national regulations for which the classification document is
applicable;(b)(b)The modal or national regulations for which the classification document is
applicable;(c)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;(c)(c)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;(d)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;(d)(d)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;(e)The name under which the explosives will be placed onto the market or otherwise
supplied for transport;(e)(e)The name under which the explosives will be placed onto the market
or otherwise supplied for transport;(f)The Proper Shipping Name, UN number, Class, Hazard
Division and corresponding compatibility group of the explosives;(f)(f)The Proper Shipping
Name, UN number, Class, Hazard Division and corresponding compatibility group of the
explosives;(g)Where appropriate, the maximum net explosive mass of the package or article;(g)
(g)Where appropriate, the maximum net explosive mass of the package or article;(h)The name,
signature, stamp, seal or other identification of the person authorised by the competent authority
to issue the classification document is clearly visible;(h)(h)The name, signature, stamp, seal or
other identification of the person authorised by the competent authority to issue the
classification document is clearly visible;(i)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:(i)(i)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(j)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;(j)(j)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;(k)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;(k)(k)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;(l)Any
additional information regarding the applicable packing instruction and special packing
provisions where appropriate;(l)(l)Any additional information regarding the applicable packing
instruction and special packing provisions where appropriate;(m)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.;(m)(m)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.;(n)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;(n)
(n)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;(o)The expiry date of the classification document is given where the competent



authority considers one to be appropriate.(o)(o)The expiry date of the classification document is
given where the competent authority considers one to be appropriate.1 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).CHAPTER 2.2CLASS 2 - GASES2.2.1Definitions and general provisions2.2.1.1 A gas
is a substance which:(a)At 50 °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:(a)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, andLow 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.2.2.2Divisions2.2.2.1 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)Division 2.1 Flammable gasesGases which at 20 °C and a standard pressure
of 101.3 kPa:(i)are ignitable when in a mixture of 13 per cent or less by volume with air;
or(ii)have a flammable range with air of at least 12 percentage points regardless of the lower
flammable limit. Flammability shall be determined by tests or 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 gasesGases which:(i)are asphyxiant -
gases which dilute or replace the oxygen normally in the atmosphere; or(ii)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 ISO 10156:2010.(c)Division 2.3 Toxic gasesGases which:(i)are known to be
so toxic or corrosive to humans as to pose a hazard to health; or(ii)are presumed to be toxic or
corrosive to humans because they have an LC50 value (as defined in 2.6.2.1) equal to or less
than 5 000 ml/m3 (ppm).NOTE: Gases meeting the above criteria owing to their corrosivity are to



be classified as toxic with a subsidiary corrosive risk.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.2.2.2.4 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); orNOTE: This exemption does not apply to lamps. For
lamps see 1.1.1.9.2.2.3Mixtures of gasesGas mixtures are to be classified in one of the three
divisions (including vapours of substances from other classes) by applying the following
procedures:(a)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)The level of toxicity is determined either by tests to measure the LC50 value (as
defined in 2.6.2.1) or by a calculation method using the following formula:where:fi=mole fraction
of the ith component substance of the mixtureTi=Toxicity index of the ith component substance
of the mixture (the Ti equals the LC50value when available).When LC50 values are unknown the
toxicity index is determined by using the lowest LC50 value of substances of similar
physiological and chemical effects, or through testing if this is the only practical possibility;(c)A
gas mixture has a subsidiary risk of corrosivity when the mixture is known by human experience
to be destructive to the skin, eyes or mucous membranes or when the LC50 value of the
corrosive components of the mixture is equal to or less than 5 000 ml/m3 (ppm) when the LC50
is calculated by the formula:where:fi=mole fraction of the ith component substance of the
mixtureTi=Toxicity index of the ith component substance of the mixture (the Tci equals the
LC50value when available);(d)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).2.2.4Gases not
accepted for transportChemically 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.CHAPTER 2.2CLASS 2 -
GASES2.2.1Definitions and general provisions2.2.1.1 A gas is a substance which:(a)At 50 °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:(a)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, andLow 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.2.2.2Divisions2.2.2.1 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)Division 2.1 Flammable gasesGases which at 20 °C and a standard pressure
of 101.3 kPa:(i)are ignitable when in a mixture of 13 per cent or less by volume with air;
or(ii)have a flammable range with air of at least 12 percentage points regardless of the lower
flammable limit. Flammability shall be determined by tests or 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 gasesGases which:(i)are asphyxiant -
gases which dilute or replace the oxygen normally in the atmosphere; or(ii)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 ISO 10156:2010.(c)Division 2.3 Toxic gasesGases which:(i)are known to be
so toxic or corrosive to humans as to pose a hazard to health; or(ii)are presumed to be toxic or
corrosive to humans because they have an LC50 value (as defined in 2.6.2.1) equal to or less
than 5 000 ml/m3 (ppm).NOTE: Gases meeting the above criteria owing to their corrosivity are to
be classified as toxic with a subsidiary corrosive risk.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.2.2.2.4 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); orNOTE: This exemption does not apply to lamps. For
lamps see 1.1.1.9.2.2.3Mixtures of gasesGas mixtures are to be classified in one of the three



divisions (including vapours of substances from other classes) by applying the following
procedures:(a)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)The level of toxicity is determined either by tests to measure the LC50 value (as
defined in 2.6.2.1) or by a calculation method using the following formula:where:fi=mole fraction
of the ith component substance of the mixtureTi=Toxicity index of the ith component substance
of the mixture (the Ti equals the LC50value when available).When LC50 values are unknown the
toxicity index is determined by using the lowest LC50 value of substances of similar
physiological and chemical effects, or through testing if this is the only practical possibility;(c)A
gas mixture has a subsidiary risk of corrosivity when the mixture is known by human experience
to be destructive to the skin, eyes or mucous membranes or when the LC50 value of the
corrosive components of the mixture is equal to or less than 5 000 ml/m3 (ppm) when the LC50
is calculated by the formula:where:fi=mole fraction of the ith component substance of the
mixtureTi=Toxicity index of the ith component substance of the mixture (the Tci equals the
LC50value when available);(d)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).2.2.4Gases not
accepted for transportChemically 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.CHAPTER 2.2CLASS 2 -
GASES2.2.1Definitions and general provisions2.2.12.2.1Definitions and general
provisions2.2.1.1 A gas is a substance which:(a)At 50 °C has a vapour pressure greater than
300 kPa; or(a)(a)At 50 °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.(b)(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:(a)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;(a)(a)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:(b)(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, andLow 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(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;(d)(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.(e)(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.2.2.2Divisions2.2.22.2.2Divisions2.2.2.1 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)Division 2.1
Flammable gases(a)(a)Division 2.1 Flammable gasesGases which at 20 °C and a standard
pressure of 101.3 kPa:(i)are ignitable when in a mixture of 13 per cent or less by volume with air;
or(i)are ignitable when in a mixture of 13 per cent or less by volume with air; or(i)(i)are ignitable
when in a mixture of 13 per cent or less by volume with air; or(ii)have a flammable range with air
of at least 12 percentage points regardless of the lower flammable limit. Flammability shall be
determined by tests or 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;(ii)have a flammable range
with air of at least 12 percentage points regardless of the lower flammable limit. Flammability
shall be determined by tests or 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;(ii)(ii)have a
flammable range with air of at least 12 percentage points regardless of the lower flammable limit.
Flammability shall be determined by tests or 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(b)(b)Division 2.2 Non-flammable, non-toxic gasesGases
which:(i)are asphyxiant - gases which dilute or replace the oxygen normally in the atmosphere;
or(i)are asphyxiant - gases which dilute or replace the oxygen normally in the atmosphere; or(i)
(i)are asphyxiant - gases which dilute or replace the oxygen normally in the atmosphere; or(ii)are
oxidizing - gases which may, generally by providing oxygen, cause or contribute to the
combustion of other material more than air does; or(ii)are oxidizing - gases which may, generally
by providing oxygen, cause or contribute to the combustion of other material more than air does;



or(ii)(ii)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;
(iii)do not come under the other divisions;(iii)(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 ISO 10156:2010.(c)Division 2.3 Toxic gases(c)(c)Division
2.3 Toxic gasesGases which:(i)are known to be so toxic or corrosive to humans as to pose a
hazard to health; or(i)are known to be so toxic or corrosive to humans as to pose a hazard to
health; or(i)(i)are known to be so toxic or corrosive to humans as to pose a hazard to health;
or(ii)are presumed to be toxic or corrosive to humans because they have an LC50 value (as
defined in 2.6.2.1) equal to or less than 5 000 ml/m3 (ppm).(ii)are presumed to be toxic or
corrosive to humans because they have an LC50 value (as defined in 2.6.2.1) equal to or less
than 5 000 ml/m3 (ppm).(ii)(ii)are presumed to be toxic or corrosive to humans because they
have an LC50 value (as defined in 2.6.2.1) equal to or less than 5 000 ml/m3 (ppm).NOTE:
Gases meeting the above criteria owing to their corrosivity are to be classified as toxic with a
subsidiary corrosive risk.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;(a)(a)Division 2.3 takes precedence over all other divisions;(b)Division 2.1 takes
precedence over Division 2.2.(b)(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.2.2.2.4 Gases
of Division 2.2 are not subject to these Regulations when contained in the following:-Foodstuffs,
including carbonated beverages (except UN 1950);--Foodstuffs, including carbonated
beverages (except UN 1950);-Balls intended for use in sports;--Balls intended for use in sports;-
Tyres (except for air transport); or--Tyres (except for air transport); orNOTE: This exemption does
not apply to lamps. For lamps see 1.1.1.9.2.2.3Mixtures of gases2.2.32.2.3Mixtures of
gasesGas mixtures are to be classified in one of the three divisions (including vapours of
substances from other classes) by applying the following procedures:(a)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;(a)(a)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)The level of toxicity is
determined either by tests to measure the LC50 value (as defined in 2.6.2.1) or by a calculation
method using the following formula:(b)(b)The level of toxicity is determined either by tests to
measure the LC50 value (as defined in 2.6.2.1) or by a calculation method using the following
formula:where:fi=mole fraction of the ith component substance of the mixtureTi=Toxicity index of
the ith component substance of the mixture (the Ti equals the LC50value when



available).where:where:fifi==mole fraction of the ith component substance of the mixturemole
fraction of the ith component substance of the mixtureTiTi==Toxicity index of the ith component
substance of the mixture (the Ti equals the LC50value when available).Toxicity index of the ith
component substance of the mixture (the Ti equals the LC50value when available).When LC50
values are unknown the toxicity index is determined by using the lowest LC50 value of
substances of similar physiological and chemical effects, or through testing if this is the only
practical possibility;(c)A gas mixture has a subsidiary risk of corrosivity when the mixture is
known by human experience to be destructive to the skin, eyes or mucous membranes or when
the LC50 value of the corrosive components of the mixture is equal to or less than 5 000 ml/m3
(ppm) when the LC50 is calculated by the formula:(c)(c)A gas mixture has a subsidiary risk of
corrosivity when the mixture is known by human experience to be destructive to the skin, eyes or
mucous membranes or when the LC50 value of the corrosive components of the mixture is
equal to or less than 5 000 ml/m3 (ppm) when the LC50 is calculated by the
formula:where:fi=mole fraction of the ith component substance of the mixtureTi=Toxicity index of
the ith component substance of the mixture (the Tci equals the LC50value when
available);where:where:fifi==mole fraction of the ith component substance of the mixturemole
fraction of the ith component substance of the mixtureTiTi==Toxicity index of the ith component
substance of the mixture (the Tci equals the LC50value when available);Toxicity index of the ith
component substance of the mixture (the Tci equals the LC50value when available);(d)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).(d)(d)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).2.2.4Gases not accepted for transport2.2.42.2.4Gases not accepted for
transportChemically 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.CHAPTER 2.3CLASS 3 - FLAMMABLE
LIQUIDSIntroductory notesNOTE 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.2.3.1Definition and general provisions2.3.1.1 Class 3 includes the
following substances:(a)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:(a)They have passed a suitable combustibility test (see SUSTAINED
COMBUSTIBILITY TEST prescribed in the Manual of Tests and Criteria, Part III, sub-section
32.5.2);(b)Their fire point according to ISO 2592:2000 is greater than 100 °C; or(c)They are
water miscible solutions with a water content of more than 90% by mass.2.3.1.4 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 3379.2.3.2Assignment of
packing groups2.3.2.1 The criteria in 2.3.2.6 are used to determine the hazard grouping of a
liquid that presents a risk due to flammability.2.3.2.1.1 For liquids whose only risk 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 risk(s), the hazard group determined from 2.3.2.6 and the hazard group
based on the severity of the additional risk(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 III in conformity with the
procedures prescribed in the Manual of Tests and Criteria, Part III, sub-section 32.3, provided
that:(a)The viscosity1 and flash-point are in accordance with the following table:(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.2.3.2.4 Substances
classified as flammable liquids due to their being transported or offered for transport at elevated
temperatures are included in packing group III.2.3.2.5Viscous liquids2.3.2.5.1 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;-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 III,
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 III,
subsection 32.4.3), with a jet diameter of 6 mm is equal to or greater than:(i)60 seconds; or(ii)40
seconds if the viscous liquid contains not more than 60% of Class 3 substances.2.3.2.5.2
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, 4.1.1.2 and 4.1.1.4 to
4.1.1.8.2.3.2.6Hazard grouping based on flammabilityPacking groupFlash point (closed-
cup)Initial boiling pointI--≤ 35 °CII< 23 °C> 35 °CIII≥ 23 °C ≤ 60 °C> 35 °C2.3.3Determination of
flash pointThe following methods for determining the flash point of flammable liquids may be
used:International standards:ISO 1516ISO 1523ISO 2719ISO 13736ISO 3679ISO 3680National
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 TesterASTM D56-05, Standard Test Method
for Flash Point by Tag Closed Cup TesterASTM D3278-96(2004)e1, Standard Test Methods for
Flash Point of Liquids by Small Scale Closed-Cup ApparatusASTM D93-08, Standard Test
Methods for Flash Point by Pensky-Martens Closed Cup TesterAssociation française de
normalisation, AFNOR, 11, rue de Pressensé, 93571 La Plaine Saint-Denis Cedex:French
Standard NF M 07 - 019French Standards NF M 07 - 011 / NF T 30 - 050 / NF T 66 - 009French
Standard NF M 07 - 036Deutsches Institut für 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
12.1.044-84.2.3.4Determination of initial boiling pointThe following methods for determining the
initial boiling point of flammable liquids may be used:International standards:ISO 3924ISO
4626ISO 3405National 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
PressureASTM D1078-05, Standard Test Method for Distillation Range of Volatile Organic
LiquidsFurther acceptable methods:Method A.2 as described in Part A of the Annex to
Commission Regulation (EC) No 440/20082.2.3.5Substances not accepted for
transportChemically 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.1 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.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).CHAPTER 2.3CLASS 3 - FLAMMABLE LIQUIDSIntroductory notesNOTE 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.2.3.1Definition and general provisions2.3.1.1
Class 3 includes the following substances:(a)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:(a)They have passed a suitable combustibility test (see
SUSTAINED COMBUSTIBILITY TEST prescribed in the Manual of Tests and Criteria, Part III,
sub-section 32.5.2);(b)Their fire point according to ISO 2592:2000 is greater than 100 °C;
or(c)They are water miscible solutions with a water content of more than 90% by mass.2.3.1.4



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
3379.2.3.2Assignment of packing groups2.3.2.1 The criteria in 2.3.2.6 are used to determine
the hazard grouping of a liquid that presents a risk due to flammability.2.3.2.1.1 For liquids
whose only risk 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 risk(s), the hazard group determined from
2.3.2.6 and the hazard group based on the severity of the additional risk(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
III in conformity with the procedures prescribed in the Manual of Tests and Criteria, Part III, sub-
section 32.3, provided that:(a)The viscosity1 and flash-point are in accordance with the following
table:(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.2.3.2.4 Substances classified as flammable liquids due to their being transported or
offered for transport at elevated temperatures are included in packing group III.2.3.2.5Viscous
liquids2.3.2.5.1 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;-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 III, 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 III, subsection 32.4.3), with a jet diameter of 6 mm is equal to or greater than:(i)60
seconds; or(ii)40 seconds if the viscous liquid contains not more than 60% of Class 3
substances.2.3.2.5.2 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,
4.1.1.2 and 4.1.1.4 to 4.1.1.8.2.3.2.6Hazard grouping based on flammabilityPacking groupFlash
point (closed-cup)Initial boiling pointI--≤ 35 °CII< 23 °C> 35 °CIII≥ 23 °C ≤ 60 °C> 35
°C2.3.3Determination of flash pointThe following methods for determining the flash point of
flammable liquids may be used:International standards:ISO 1516ISO 1523ISO 2719ISO
13736ISO 3679ISO 3680National 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 TesterASTM D56-05, Standard Test Method for Flash Point by Tag Closed Cup
TesterASTM D3278-96(2004)e1, Standard Test Methods for Flash Point of Liquids by Small
Scale Closed-Cup ApparatusASTM D93-08, Standard Test Methods for Flash Point by Pensky-
Martens Closed Cup TesterAssociation française de normalisation, AFNOR, 11, rue de
Pressensé, 93571 La Plaine Saint-Denis Cedex:French Standard NF M 07 - 019French
Standards NF M 07 - 011 / NF T 30 - 050 / NF T 66 - 009French Standard NF M 07 -
036Deutsches Institut für 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 12.1.044-84.2.3.4Determination of initial
boiling pointThe following methods for determining the initial boiling point of flammable liquids
may be used:International standards:ISO 3924ISO 4626ISO 3405National 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 PressureASTM D1078-05, Standard Test
Method for Distillation Range of Volatile Organic LiquidsFurther acceptable methods:Method
A.2 as described in Part A of the Annex to Commission Regulation (EC) No
440/20082.2.3.5Substances not accepted for transportChemically 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.1 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.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).CHAPTER 2.3CLASS 3 - FLAMMABLE
LIQUIDSIntroductory notesNOTE 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.2.3.1Definition and general provisions2.3.12.3.1Definition and
general provisions2.3.1.1 Class 3 includes the following substances:(a)Flammable liquids (see
2.3.1.2 and 2.3.1.3);(a)(a)Flammable liquids (see 2.3.1.2 and 2.3.1.3);(b)Liquid desensitized
explosives (see 2.3.1.4).(b)(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(a)(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.(b)(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:(a)They have passed a suitable
combustibility test (see SUSTAINED COMBUSTIBILITY TEST prescribed in the Manual of Tests
and Criteria, Part III, sub-section 32.5.2);(a)(a)They have passed a suitable combustibility test
(see SUSTAINED COMBUSTIBILITY TEST prescribed in the Manual of Tests and Criteria, Part
III, sub-section 32.5.2);(b)Their fire point according to ISO 2592:2000 is greater than 100 °C;
or(b)(b)Their fire point according to ISO 2592:2000 is greater than 100 °C; or(c)They are water
miscible solutions with a water content of more than 90% by mass.(c)(c)They are water miscible
solutions with a water content of more than 90% by mass.2.3.1.4 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 3379.2.3.2Assignment of packing
groups2.3.22.3.2Assignment of packing groups2.3.2.1 The criteria in 2.3.2.6 are used to
determine the hazard grouping of a liquid that presents a risk due to flammability.2.3.2.1.1 For
liquids whose only risk 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 risk(s), the hazard group
determined from 2.3.2.6 and the hazard group based on the severity of the additional risk(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 III in conformity with the procedures prescribed in the Manual of Tests
and Criteria, Part III, sub-section 32.3, provided that:(a)The viscosity1 and flash-point are in
accordance with the following table:(a)(a)The viscosity1 and flash-point are in accordance with
the following table:(b)Less than 3% of the clear solvent layer separates in the solvent separation
test;(b)(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;(c)(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.(d)(d)The substances
are packed in receptacles of not more than 450 litre capacity.2.3.2.3 Reserved.2.3.2.4
Substances classified as flammable liquids due to their being transported or offered for transport
at elevated temperatures are included in packing group III.2.3.2.5Viscous
liquids2.3.2.52.3.2.5Viscous liquids2.3.2.5.1 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;--have a flash point
of 23 °C or above and less than or equal to 60 °C;-are not toxic, corrosive or environmentally
hazardous;--are not toxic, corrosive or environmentally hazardous;-contain not more than 20%
nitrocellulose provided the nitrocellulose contains not more than 12.6% nitrogen by dry mass;
and--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 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 III, sub-
section 32.5.1), the height of the separated layer of solvent is less than 3% of the total height;
and(a)(a)in the solvent separation test (see Manual of Tests and Criteria, Part III, 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 III, subsection 32.4.3), with a
jet diameter of 6 mm is equal to or greater than:(b)(b)the flowtime in the viscosity test (see
Manual of Tests and Criteria, Part III, subsection 32.4.3), with a jet diameter of 6 mm is equal to
or greater than:(i)60 seconds; or(i)60 seconds; or(i)(i)60 seconds; or(ii)40 seconds if the viscous
liquid contains not more than 60% of Class 3 substances.(ii)40 seconds if the viscous liquid
contains not more than 60% of Class 3 substances.(ii)(ii)40 seconds if the viscous liquid
contains not more than 60% of Class 3 substances.2.3.2.5.2 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, 4.1.1.2 and 4.1.1.4 to 4.1.1.8.2.3.2.6Hazard
grouping based on flammability2.3.2.62.3.2.6Hazard grouping based on flammabilityPacking
groupFlash point (closed-cup)Initial boiling pointI--≤ 35 °CII< 23 °C> 35 °CIII≥ 23 °C ≤ 60 °C> 35
°CPacking groupPacking groupFlash point (closed-cup)Flash point (closed-cup)Initial boiling



pointInitial boiling pointII----≤ 35 °C≤ 35 °CIIII< 23 °C< 23 °C> 35 °C> 35 °CIIIIII≥ 23 °C ≤ 60 °C≥
23 °C ≤ 60 °C> 35 °C> 35 °C2.3.3Determination of flash point2.3.32.3.3Determination of flash
pointThe following methods for determining the flash point of flammable liquids may be
used:International standards:ISO 1516ISO 1523ISO 2719ISO 13736ISO 3679ISO 3680National
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 TesterASTM D56-05, Standard Test Method
for Flash Point by Tag Closed Cup TesterASTM D3278-96(2004)e1, Standard Test Methods for
Flash Point of Liquids by Small Scale Closed-Cup ApparatusASTM D93-08, Standard Test
Methods for Flash Point by Pensky-Martens Closed Cup TesterAssociation française de
normalisation, AFNOR, 11, rue de Pressensé, 93571 La Plaine Saint-Denis Cedex:French
Standard NF M 07 - 019French Standards NF M 07 - 011 / NF T 30 - 050 / NF T 66 - 009French
Standard NF M 07 - 036Deutsches Institut für 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
12.1.044-84.2.3.4Determination of initial boiling point2.3.42.3.4Determination of initial boiling
pointThe following methods for determining the initial boiling point of flammable liquids may be
used:International standards:ISO 3924ISO 4626ISO 3405National 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 PressureASTM D1078-05, Standard Test Method for
Distillation Range of Volatile Organic LiquidsFurther acceptable methods:Method A.2 as
described in Part A of the Annex to Commission Regulation (EC) No
440/20082.2.3.5Substances not accepted for transport2.3.52.3.5Substances not accepted for
transportChemically 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.1 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.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).CHAPTER 2.4CLASS 4 - FLAMMABLE SOLIDS; SUBSTANCES LIABLE TO
SPONTANEOUS COMBUSTION; SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASESIntroductory notesNOTE 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 III, Section 33).NOTE 3: Since
organometallic substances can be classified in divisions 4.2 or 4.3 with additional subsidiary
risks, depending on their properties, a specific classification flow chart for these substances is
given in 2.4.5.2.4.1Definitions and general provisions2.4.1.1 Class 4 is divided into three
divisions as follows:(a)Division 4.1 Flammable solidsSolids 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 combustionSubstances 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 gasesSubstances which, by interaction with water, are liable
to become spontaneously flammable or to give off flammable gases in dangerous
quantities.2.4.1.2 As referenced in this Chapter, test methods and criteria, with advice on
application of the tests, are given in the Manual of Tests and Criteria, for the classification of
following types of substances of Class 4:(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);(f)Self-heating substances (Division 4.2);
and(g)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
II 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 III, section 33.2.4.2
Division 4.1 - Flammable solids, self-reactive substances, solid desensitized explosives and
polymerizing substances2.4.2.1GeneralDivision 4.1 includes the following types of substances:
(a)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).2.4.2.2Division 4.1 Flammable solids2.4.2.2.1 Definitions and properties2.4.2.2.1.1
Flammable solids are readily combustible solids and solids which may cause fire through
friction.2.4.2.2.1.2 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.2.4.2.2.2 Classification of flammable solids2.4.2.2.2.1 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 III, 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.2.4.2.2.2.2 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 groups2.4.2.2.3.1 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 II shall be assigned if the burning
time is less than 45 s and the flame passes the wetted zone. Packing group II shall be assigned
to powders of metal or metal alloys if the zone of reaction spreads over the whole length of the
sample in five minutes or less.2.4.2.2.3.2 Packing groups are assigned on the basis of the test
methods referred to in 2.4.2.2.2.1. For readily combustible solids (other than metal powders),
Packing group III shall be assigned if the burning time is less than 45 s and the wetted zone
stops the flame propagation for at least four minutes. Packing group III 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.2.4.2.2.3.3 For solids which may cause fire through
friction, the packing group shall be assigned by analogy with existing entries or in accordance
with any appropriate special provision.2.4.2.3Division 4.1 Self-reactive substances2.4.2.3.1
Definitions and properties2.4.2.3.1.1 DefinitionsFor 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:(a)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).2.4.2.3.1.2 PropertiesThe 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. Some self-reactive substances burn vigorously. Self-reactive
substances are, for example, some compounds of the types listed below:(a)Aliphatic azo
compounds (-C-N=N-C-);(b)Organic azides (-C-N3);(c)Diazonium salts (-CN2+Z-);(d)N-nitroso
compounds (-N-N=O); and(e)Aromatic sulphohydrazides (-SO2-NH-NH2).This list is not
exhaustive and substances with other reactive groups and some mixtures of substances may
have similar properties.2.4.2.3.2 Classification of self-reactive substances2.4.2.3.2.1 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 risks 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).2.4.2.3.2.3 List of currently assigned
self-reactive substances in packagingsIn the column “Packing Method”, codes “OP1” to “OP8”
refer to packing methods in packing instruction P520. Self-reactive substances to be transported
shall fulfil the classification and the control and emergency temperatures (derived from the
SADT) as listed. For substances permitted in IBCs, see packing instruction IBC520, and for
those permitted in tanks, see portable tank instruction T23.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.Remarks(1)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 to 7.1.5.3.1.3.(2)“EXPLOSIVE” subsidiary risk
label (Model No 1, see 5.2.2.2.2) required.(3)Azodicarbonamide formulations which fulfil the



criteria of 2.4.2.3.3.2 (c).(4)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 to 7.1.5.3.1.3.(5)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).
(6)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 7.1.5.3 to 7.1.5.3.1.3.
(7)With a compatible diluent having a boiling point of not less than 150 °C.(8)See 2.4.2.3.2.4 (b).
(9)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).2.4.2.3.2.4 Classification of self-
reactive substances not listed in 2.4.2.3.2.3, packing instruction IBC520 or portable tank
instruction T23 and assignment to a generic entry shall be made by the competent authority of
the country of origin on the basis of a test report. Principles applying to the classification of such
substances are provided in 2.4.2.3.3. The applicable classification procedures, test methods
and criteria, and an example of a suitable test report, are given in the Manual of Tests and
Criteria, Part II. 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;(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;(ii)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(iii)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
substancesNOTE: 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
II.2.4.2.3.3.1 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 in 2.4.2.3.2.3.(a)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 risk
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 risk 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(ii)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;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);(e)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);(f)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);(g)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.Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE
SUBSTANCESCHAPTER 2.4CLASS 4 - FLAMMABLE SOLIDS; SUBSTANCES LIABLE TO
SPONTANEOUS COMBUSTION; SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASESIntroductory notesNOTE 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 III, Section 33).NOTE 3: Since



organometallic substances can be classified in divisions 4.2 or 4.3 with additional subsidiary
risks, depending on their properties, a specific classification flow chart for these substances is
given in 2.4.5.2.4.1Definitions and general provisions2.4.1.1 Class 4 is divided into three
divisions as follows:(a)Division 4.1 Flammable solidsSolids 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 combustionSubstances 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 gasesSubstances which, by interaction with water, are liable
to become spontaneously flammable or to give off flammable gases in dangerous
quantities.2.4.1.2 As referenced in this Chapter, test methods and criteria, with advice on
application of the tests, are given in the Manual of Tests and Criteria, for the classification of
following types of substances of Class 4:(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);(f)Self-heating substances (Division 4.2);
and(g)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
II 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 III, section 33.2.4.2
Division 4.1 - Flammable solids, self-reactive substances, solid desensitized explosives and
polymerizing substances2.4.2.1GeneralDivision 4.1 includes the following types of substances:
(a)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).2.4.2.2Division 4.1 Flammable solids2.4.2.2.1 Definitions and properties2.4.2.2.1.1
Flammable solids are readily combustible solids and solids which may cause fire through
friction.2.4.2.2.1.2 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.2.4.2.2.2 Classification of flammable solids2.4.2.2.2.1 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 III, 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.2.4.2.2.2.2 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 groups2.4.2.2.3.1 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 II shall be assigned if the burning
time is less than 45 s and the flame passes the wetted zone. Packing group II shall be assigned
to powders of metal or metal alloys if the zone of reaction spreads over the whole length of the
sample in five minutes or less.2.4.2.2.3.2 Packing groups are assigned on the basis of the test
methods referred to in 2.4.2.2.2.1. For readily combustible solids (other than metal powders),
Packing group III shall be assigned if the burning time is less than 45 s and the wetted zone
stops the flame propagation for at least four minutes. Packing group III 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.2.4.2.2.3.3 For solids which may cause fire through
friction, the packing group shall be assigned by analogy with existing entries or in accordance
with any appropriate special provision.2.4.2.3Division 4.1 Self-reactive substances2.4.2.3.1
Definitions and properties2.4.2.3.1.1 DefinitionsFor 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:(a)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).2.4.2.3.1.2 PropertiesThe 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. Some self-reactive substances burn vigorously. Self-reactive
substances are, for example, some compounds of the types listed below:(a)Aliphatic azo
compounds (-C-N=N-C-);(b)Organic azides (-C-N3);(c)Diazonium salts (-CN2+Z-);(d)N-nitroso
compounds (-N-N=O); and(e)Aromatic sulphohydrazides (-SO2-NH-NH2).This list is not
exhaustive and substances with other reactive groups and some mixtures of substances may
have similar properties.2.4.2.3.2 Classification of self-reactive substances2.4.2.3.2.1 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 risks 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).2.4.2.3.2.3 List of currently assigned
self-reactive substances in packagingsIn the column “Packing Method”, codes “OP1” to “OP8”
refer to packing methods in packing instruction P520. Self-reactive substances to be transported
shall fulfil the classification and the control and emergency temperatures (derived from the
SADT) as listed. For substances permitted in IBCs, see packing instruction IBC520, and for
those permitted in tanks, see portable tank instruction T23.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.Remarks(1)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 to 7.1.5.3.1.3.(2)“EXPLOSIVE” subsidiary risk
label (Model No 1, see 5.2.2.2.2) required.(3)Azodicarbonamide formulations which fulfil the
criteria of 2.4.2.3.3.2 (c).(4)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 to 7.1.5.3.1.3.(5)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).
(6)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 7.1.5.3 to 7.1.5.3.1.3.
(7)With a compatible diluent having a boiling point of not less than 150 °C.(8)See 2.4.2.3.2.4 (b).
(9)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).2.4.2.3.2.4 Classification of self-



reactive substances not listed in 2.4.2.3.2.3, packing instruction IBC520 or portable tank
instruction T23 and assignment to a generic entry shall be made by the competent authority of
the country of origin on the basis of a test report. Principles applying to the classification of such
substances are provided in 2.4.2.3.3. The applicable classification procedures, test methods
and criteria, and an example of a suitable test report, are given in the Manual of Tests and
Criteria, Part II. 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;(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;(ii)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(iii)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
substancesNOTE: 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
II.2.4.2.3.3.1 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 in 2.4.2.3.2.3.(a)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 risk
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 risk 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(ii)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;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);(e)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);(f)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);(g)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.Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE
SUBSTANCESCHAPTER 2.4CLASS 4 - FLAMMABLE SOLIDS; SUBSTANCES LIABLE TO
SPONTANEOUS COMBUSTION; SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASESIntroductory notesNOTE 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 III, Section 33).NOTE 3: Since
organometallic substances can be classified in divisions 4.2 or 4.3 with additional subsidiary
risks, depending on their properties, a specific classification flow chart for these substances is
given in 2.4.5.2.4.1Definitions and general provisions2.4.12.4.1Definitions and general
provisions2.4.1.1 Class 4 is divided into three divisions as follows:(a)Division 4.1 Flammable
solids(a)(a)Division 4.1 Flammable solidsSolids 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(b)(b)Division 4.2 Substances liable to
spontaneous combustionSubstances 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(c)
(c)Division 4.3 Substances which in contact with water emit flammable gasesSubstances which,
by interaction with water, are liable to become spontaneously flammable or to give off flammable
gases in dangerous quantities.2.4.1.2 As referenced in this Chapter, test methods and criteria,
with advice on application of the tests, are given in the Manual of Tests and Criteria, for the
classification of following types of substances of Class 4:(a)Flammable solids (Division 4.1);(a)
(a)Flammable solids (Division 4.1);(b)Self-reactive substances (Division 4.1);(b)(b)Self-reactive
substances (Division 4.1);(c)Polymerizing substances (Division 4.1);(c)(c)Polymerizing
substances (Division 4.1);(d)Pyrophoric solids (Division 4.2);(d)(d)Pyrophoric solids (Division
4.2);(e)Pyrophoric liquids (Division 4.2);(e)(e)Pyrophoric liquids (Division 4.2);(f)Self-heating
substances (Division 4.2); and(f)(f)Self-heating substances (Division 4.2); and(g)Substances
which, in contact with water, emit flammable gases (Division 4.3).(g)(g)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 II 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 III, section 33.2.4.2 Division 4.1 - Flammable solids, self-
reactive substances, solid desensitized explosives and polymerizing
substances2.4.2.1General2.4.2.12.4.2.1GeneralDivision 4.1 includes the following types of
substances:(a)Flammable solids (see 2.4.2.2);(a)Flammable solids (see 2.4.2.2);(a)
(a)Flammable solids (see 2.4.2.2);(b)Self-reactive substances (see 2.4.2.3);(b)Self-reactive
substances (see 2.4.2.3);(b)(b)Self-reactive substances (see 2.4.2.3);(c)Solid desensitized
explosives (see 2.4.2.4); and(c)Solid desensitized explosives (see 2.4.2.4); and(c)(c)Solid
desensitized explosives (see 2.4.2.4); and(d)Polymerizing substances (see 2.4.2.5).
(d)Polymerizing substances (see 2.4.2.5).(d)(d)Polymerizing substances (see
2.4.2.5).2.4.2.2Division 4.1 Flammable solids2.4.2.22.4.2.2Division 4.1 Flammable
solids2.4.2.2.1 Definitions and properties2.4.2.2.1.1 Flammable solids are readily combustible
solids and solids which may cause fire through friction.2.4.2.2.1.2 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.2.4.2.2.2
Classification of flammable solids2.4.2.2.2.1 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 III, 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.2.4.2.2.2.2 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 groups2.4.2.2.3.1 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 II shall be assigned if the burning time is less than 45 s and the flame passes the
wetted zone. Packing group II shall be assigned to powders of metal or metal alloys if the zone of
reaction spreads over the whole length of the sample in five minutes or less.2.4.2.2.3.2 Packing
groups are assigned on the basis of the test methods referred to in 2.4.2.2.2.1. For readily
combustible solids (other than metal powders), Packing group III shall be assigned if the burning
time is less than 45 s and the wetted zone stops the flame propagation for at least four minutes.
Packing group III 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.2.4.2.2.3.3 For
solids which may cause fire through friction, the packing group shall be assigned by analogy
with existing entries or in accordance with any appropriate special provision.2.4.2.3Division 4.1
Self-reactive substances2.4.2.32.4.2.3Division 4.1 Self-reactive substances2.4.2.3.1 Definitions
and properties2.4.2.3.1.1 DefinitionsFor 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:(a)They are explosives according to the criteria of
Class 1;(a)(a)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;(b)(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;(c)(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(d)
(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.(e)(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).2.4.2.3.1.2 PropertiesThe
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. Some self-reactive substances burn
vigorously. Self-reactive substances are, for example, some compounds of the types listed
below:(a)Aliphatic azo compounds (-C-N=N-C-);(a)(a)Aliphatic azo compounds (-C-N=N-C-);
(b)Organic azides (-C-N3);(b)(b)Organic azides (-C-N3);(c)Diazonium salts (-CN2+Z-);(c)
(c)Diazonium salts (-CN2+Z-);(d)N-nitroso compounds (-N-N=O); and(d)(d)N-nitroso
compounds (-N-N=O); and(e)Aromatic sulphohydrazides (-SO2-NH-NH2).(e)(e)Aromatic
sulphohydrazides (-SO2-NH-NH2).This list is not exhaustive and substances with other reactive
groups and some mixtures of substances may have similar properties.2.4.2.3.2 Classification of
self-reactive substances2.4.2.3.2.1 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 risks and remarks providing relevant
transport information are given. The generic entries specify:(a)Self-reactive substance type (B to
F);(a)(a)Self-reactive substance type (B to F);(b)Physical state (liquid or solid); and(b)
(b)Physical state (liquid or solid); and(c)Temperature control, when required (see 2.4.2.3.4).(c)
(c)Temperature control, when required (see 2.4.2.3.4).2.4.2.3.2.3 List of currently assigned self-
reactive substances in packagingsIn the column “Packing Method”, codes “OP1” to “OP8” refer
to packing methods in packing instruction P520. Self-reactive substances to be transported shall
fulfil the classification and the control and emergency temperatures (derived from the SADT) as
listed. For substances permitted in IBCs, see packing instruction IBC520, and for those
permitted in tanks, see portable tank instruction T23.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.Remarks(1)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 to 7.1.5.3.1.3.(1)(1)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 to 7.1.5.3.1.3.(2)“EXPLOSIVE” subsidiary risk label (Model No 1, see
5.2.2.2.2) required.(2)(2)“EXPLOSIVE” subsidiary risk label (Model No 1, see 5.2.2.2.2)
required.(3)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (c).(3)
(3)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (c).
(4)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 to 7.1.5.3.1.3.(4)
(4)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 to 7.1.5.3.1.3.
(5)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).(5)
(5)Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d).
(6)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 7.1.5.3 to 7.1.5.3.1.3.(6)
(6)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 7.1.5.3 to 7.1.5.3.1.3.
(7)With a compatible diluent having a boiling point of not less than 150 °C.(7)(7)With a
compatible diluent having a boiling point of not less than 150 °C.(8)See 2.4.2.3.2.4 (b).(8)(8)See
2.4.2.3.2.4 (b).(9)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).(9)(9)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).2.4.2.3.2.4 Classification of self-reactive
substances not listed in 2.4.2.3.2.3, packing instruction IBC520 or portable tank instruction T23
and assignment to a generic entry shall be made by the competent authority of the country of
origin on the basis of a test report. Principles applying to the classification of such substances
are provided in 2.4.2.3.3. The applicable classification procedures, test methods and criteria,
and an example of a suitable test report, are given in the Manual of Tests and Criteria, Part II.
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;(a)(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;(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:(b)(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 available data indicate that the sample would be no
more dangerous than self-reactive substances type B;(i)(i)The available data indicate that the
sample would be no more dangerous than self-reactive substances type B;(ii)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(ii)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(ii)(ii)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(iii)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.(iii)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.(iii)(iii)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
substancesNOTE: 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
II.2.4.2.3.3.1 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 in 2.4.2.3.2.3.(a)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);(a)(a)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 risk 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);(b)(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 risk 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 risk
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);(c)(c)Any substance possessing explosive properties may be
transported without an “EXPLOSIVE” subsidiary risk 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:(d)(d)Any substance which in laboratory testing:
(i)detonates partially, does not deflagrate rapidly and shows no violent effect when heated under
confinement; or(i)detonates partially, does not deflagrate rapidly and shows no violent effect
when heated under confinement; or(i)(i)detonates partially, does not deflagrate rapidly and
shows no violent effect when heated under confinement; or(ii)does not detonate at all,
deflagrates slowly and shows no violent effect when heated under confinement; or(ii)does not
detonate at all, deflagrates slowly and shows no violent effect when heated under confinement;
or(ii)(ii)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;(iii)does not detonate or deflagrate at all and shows a medium effect
when heated under confinement;(iii)(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);(e)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);(e)(e)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);(f)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);(f)(f)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);(g)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.(g)(g)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.Figure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE
SUBSTANCESFigure 2.4.1: FLOW CHART SCHEME FOR SELF-REACTIVE SUBSTANCES
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