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(iii)

FOREWORD

RELATIONSHIP TO ANNEX 18 TO THE CHICAGO CONVENTION

The broad principles governing the international transport of dangerous goods by air are contained in Annex 18 to the
Convention on International Civil Aviation — The Safe Transport of Dangerous Goods by Air. These Technical Instructions
amplify the basic provisions of Annex 18 and contain all the detailed instructions necessary for the safe international transport
of dangerous goods by air. Interested persons may purchase copies of Annex 18 from ICAOQ at the following address:

International Civil Aviation Organization
Attention: Document Sales Unit

999 University Street

Montréal, Quebec

Canada H3C 5H7

VARIATIONS FROM THE TECHNICAL INSTRUCTIONS

In accordance with the provisions of Annex 18, 2.5, Contracting States are required to notify ICAO of those cases where they
have adopted provisions different from those contained in these Instructions. The variations which have been notified by States
are listed in Attachment 3, together with notified variations from airline operators.

UPDATING PROCEDURE

It is intended that the Technical Instructions be kept up to date by an ICAO body of experts. For this purpose, the ICAO
Dangerous Goods Panel will continue to meet periodically to review comments received from States and interested
international organizations, to consider any changed recommendations of the United Nations Subcommittee of Experts on the
Transport of Dangerous Goods or the International Atomic Energy Agency, and to prepare revised editions of the Technical
Instructions. Amendments recommended by the Dangerous Goods Panel will be reviewed by the Air Navigation Commission.
The Council of ICAO will then consider, with a view to approval, the amended version of the Technical Instructions and
authorize their publication. Amendments will be made available on www.icao.int/anb/fls/dangerousgoods.

OPERATIONAL USE OF THE TECHNICAL INSTRUCTIONS

This edition of the Technical Instructions is required to be used for operations from 1 January 2009 and will remain valid until
31 December 2010 or until such later time as a new edition becomes valid.

GENERAL PRINCIPLES USED IN DEVELOPING THE PROVISIONS
OF THE TECHNICAL INSTRUCTIONS

Dangerous goods can be carried safely by air transport providing certain principles are adopted. These principles have been
used in developing these Technical Instructions and are set out below; they are intended to facilitate transport while giving a
level of safety such that dangerous goods can be carried without placing an aircraft or its occupants at risk, providing all the
requirements are fulfilled. They try to ensure that should an incident occur it cannot lead to an accident.

In general, dangerous goods are divided into various classes or divisions according to the hazard they present. A detailed list of
individual commodities is shown which indicates the class or division into which each commodity falls as well as its acceptability
for transport by air and under what conditions. Since such a list cannot be exhaustive, it also includes various generic or “not
otherwise specified” entries to assist in the transport of those commaodities not specifically listed by name.

Some dangerous goods are identified as too dangerous ever to be carried on any aircraft; some are forbidden in normal
circumstances but may be carried with specific approval from the States concerned; some are restricted to carriage only on all-
cargo aircraft; but most may be carried on both passenger and all-cargo aircraft, subject to meeting the required conditions.
Those restricted to all-cargo aircraft are either in larger quantities than allowed on passenger aircraft or are forbidden on such
aircraft; their transport is permitted due to their being usually accessible in flight and to the ability of the flight crew to consider a
greater range of actions in an emergency than is possible on passenger aircraft.

The provisions are based on material produced by the United Nations, which is contained in the Recommendations on the
Transport of Dangerous Goods (ST/SG/AC.10/1), the Recommendations on the Transport of Dangerous Goods: Tests and
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Criteria (ST/SG/AC.10/11), and, for radioactive materials, the International Atomic Energy Agency Regulations for the Safe
Transport of Radioactive Material (TS-R-1 (ST-1, Revised)). Using a United Nations system ensures compatibility between the
international modes of transport so a consignment may be carried by more than one mode without intermediate reclassification
and repacking. Modifications are made to the system to take account of the peculiarities of air transport, while keeping in mind
the need to ensure modal compatibility.

There are packing requirements of a general nature and packing instructions which, together, are intended to ensure that the
safety of dangerous goods in air transport is assured by their packagings and the way in which they are packed. The packing
requirements apply in almost all circumstances; the packing instructions mostly use UN packagings but sometimes these are
not required, for instance when dangerous goods are in limited quantities. There is usually a wide choice of inner and outer
packagings and single packagings are often permitted; sometimes, however, very restrictive packagings or only one or two
types are permitted, or triple packagings are required. Generally, the quantity which can be put into an inner packaging and a
complete package is strictly controlled. This is to minimize the inherent risk presented by the dangerous goods so that if an
incident should occur, the situation would not produce an unacceptable hazard or lead to injury or major property damage.

After dangerous goods have been packed, the packages are marked with essential information, including the proper shipping
name and UN number, and labels depicting all the potential hazard(s) of the contents are affixed. This is to ensure packages
containing dangerous goods can be recognized and warning given of the potential hazard(s) without relying on information on
accompanying documents. A dangerous goods transport document accompanies most consignments to provide detailed
information about the goods so that, if required, there is a separate means of identifying the contents of packages.

There is generally no restriction on the number of packages of dangerous goods which can be loaded on an aircraft but there
are provisions for their stowage. Incompatible dangerous goods are segregated and most are separated from passengers. The
pilot-in-command is informed of what is on board an aircraft since, among other things, in an emergency the dangerous goods
need to be considered when deciding on action. If an in-flight emergency does occur, the pilot-in-command needs to convey
information to the air traffic services, in order to aid the response to such an accident or incident. In the event of an accident or
incident, information is provided by the operator to the relevant authority as quickly as possible so as to ensure that any hazard
arising from damage to the dangerous goods is minimized.

Dangerous goods accidents and incidents have to be reported so that an investigation by a relevant authority can establish the
cause and take action to prevent a recurrence, wherever possible. In particular, any weakness or error in the Technical
Instructions has to be identified.

Training is an important aid to achieving an understanding of the philosophy and requirements of the Technical Instructions.
There is a need for everyone concerned to receive training on the subject either for general familiarization or to provide detailed
knowledge, so that the responsibilities of the individual can be met. Dangerous goods are very unlikely to cause a problem
when they are prepared and handled in compliance with the Technical Instructions.

USE OF THE TECHNICAL INSTRUCTIONS

The Technical Instructions are divided into eight Parts, with each Part divided into Chapters and each Chapter divided into
paragraphs and subparagraphs.

Within each Chapter, the Chapter number is incorporated into all of the paragraph numbers; thus, in Chapter 3, paragraph 2
carries the number “3.2”. When referring to a paragraph, it is necessary to identify the appropriate Part; if the above example
were located in Part 2, the reference to it would be shown as “2;3.2” (that is, Part 2; Chapter 3, paragraph 3.2).

Figures and Tables are numbered sequentially within the Part in which they appear. Thus the second figure appearing in Part 4
is identified as “Figure 4-2” and the first table appearing in Part 3 is identified as “Table 3-1".

Use of the Technical Instructions will be facilitated by reference to the detailed Index in Attachment 5.

The detailed content of the Technical Instructions gives all the necessary provisions to enable a consignment of dangerous
goods to be correctly prepared for air transport. However, to assist the user of this document, the following step-by-step
procedure is given for guidance to ensure all the applicable requirements for classifying, packing, labelling, marking and
documenting are met.

It should be noted that the information given below is for guidance only and the relevant sections should be checked to
ascertain their relevance to each consignment.

1. Determine the correct technical name or composition of the substance or the description of the article.

2. Ascertain whether the name or composition of the substance or article appears in Table 3-1 and if so what is the proper
shipping name.

3. If the substance or article does not appear in Table 3-1, determine the class or division into which it falls by comparing
its known properties with the definitions for the various classes, which are given in Part 2, Chapters 1 to 9. If the
properties are not known, tests should be carried out to determine the appropriate class or division. If the article or
substance is not listed by name in Table 3-1 and does not meet the definition of any of the classes, it is not subject to
these requirements for the transport of dangerous goods. For substances or articles with multiple hazards, the
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10.

1.

12.

13.
14.

15.
16.

17.

provisions of Part 2, Introductory Chapter should be followed. Once all the properties of the substance or article are
known, determine whether it is forbidden for transport under any circumstance according to the provisions of 1;2.1. If
the substance or article does not come within the provisions of 1;2.1, determine the proper shipping name from the
most appropriate of the n.o.s. entries in Table 3-1. Information on n.o.s. entries is given in Part 2, Introductory Chapter.

If it is desired to transport the substance or article under the provisions for excepted quantities, all the requirements of
3;5 must be met. The substance or article will then not be subject to any of the other requirements of the Technical
Instructions other than those listed in 3;5.1.1.

If it is desired to transport the substance or article under the provisions for limited quantities, all the requirements of 3;4
must be met and also all the applicable requirements of the Technical Instructions, except where otherwise provided for
in 3;4.

If the substance or article is not to be transported as an excepted quantity or a limited quantity, determine whether it is
desired to transport it on passenger or cargo aircraft.

From the information given in columns 10 to 13 of Table 3-1, ascertain whether or not the substance or article is
forbidden for transport on passenger aircraft or on both passenger and cargo aircraft.

If the substance or article is shown as forbidden for transport on either passenger aircraft or both passenger and cargo
aircraft, ascertain whether it could be subject to an exemption under the provisions of 1;1.1.2, by consulting the
appropriate national authority. If the substance or article is forbidden for transport on passenger aircraft, determine
whether it can be transported on cargo aircraft.

If it is desired to transport the substance or article on passenger aircraft and this is not forbidden and the quantity per
package does not exceed the permitted maximum net quantity per package given in column 11 of Table 3-1, determine
the packing instruction number, quantity limitation, special provisions and any State or operator variations as shown in
Tables 3-1 and 3-2 and Attachment 3.

If it is desired to transport the substance or article on a cargo aircraft or if it can only be carried on such aircraft,
determine the packing instruction number, quantity limitation, special provisions and any State or operator variations as
shown in Tables 3-1 and 3-2 and Attachment 3.

Determine the packing details from the relevant information or packing instruction in Part 4 and any special
requirements from Part 2, Chapters 1 to 9 and Part 5, Chapter 1.

Select, where permitted, a method of packing from the packing instruction, or ascertain the provisions of the instruction
and ensure the packagings to be used meet all the relevant requirements of Part 4, Chapter 1 and Part 6.

Prepare the consignment in accordance with all the relevant requirements of paragraphs 9 to 12 above.

Ensure all the appropriate labels and markings are affixed to or printed on the packages according to Part 5, Chapters 2
and 3.

Make any appropriate advance arrangements in accordance with Part 5, Chapter 1.

Prepare the transport documents and complete and sign the dangerous goods transport document in accordance with
Part 5, Chapter 4.

Offer the complete consignment for transport by air.

THE SUPPLEMENT TO THE TECHNICAL INSTRUCTIONS

A Supplement to the Technical Instructions provides information on the safe transport of dangerous goods by air that is
primarily of interest to States. Publishing this information in a separate document eliminates from the Technical Instructions
material which the average user has neither the need nor the desire to know. The size and complexity of the Technical
Instructions is thereby reduced and its comprehensibility enhanced. Examples of the subjects dealt with in the Supplement are
guidance for the issue of certain exemptions or approvals by States and the reporting of dangerous goods accidents and
incidents to ICAO by Contracting States.

The Supplement is published at the same time as the Technical Instructions and is distributed to the aviation administrations of
all the Contracting States of ICAO. However, it is recognized that there may be occasions when the information in the
Supplement might be helpful to other readers. Copies can be purchased from the Regional Offices of ICAO or from the
Headquarters of ICAO using the following address:

International Civil Aviation Organization
Attention: Document Sales Unit

999 University Street

Montréal, Quebec

Canada H3C 5H7
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THE 2009-2010 EDITION

The Technical Instructions have been amended to make them as up to date as possible and to clarify, where necessary, the
intent of the requirements. Account has been taken of comments received from users throughout the world. This has resulted in
numerous minor changes in all parts of the book.
It is intended, for the time being, to continue issuing new versions of the Technical Instructions biennially. This is the twelfth
biennial edition of the Technical Instructions and it will be valid for two years, i.e. from 1 January 2009 to 31 December 2010 or
until such later time as a new edition becomes valid.
The requirements have been amended so as to align them, as far as possible, with the Fifteenth Revised Edition of the United
Nations Recommendations on the Transport of Dangerous Goods and the International Atomic Energy Agency (IAEA)
Regulations for the Safe Transport of Radioactive Material, as incorporated therein.
The amendments include the following:

— revision and clarification of recurrent training requirements (1;4.2.3);

— consolidation of general provisions concerning Class 7 into one new chapter (1;6)

— addition of new classification criteria for environmentally hazardous substances (2;9.2);

— revision of provisions for lithium batteries (3;2, 3;3, 4;11, 5;3, 8;1);

— revisions to special provisions (3;3);

— revision, addition and transfer of excepted quantity provisions into a new chapter (3;5);

— addition of new packing instructions for fuel cells in Divisions 2.1, 4.3 and Class 8 (4;4, 4;6, 4;10);

— revision of “cargo aircraft only” label (Figure 5-25);

— addition of provisions to allow for electronic documentation (5;4);

— revision of acceptance requirements (7;1);

— revision of requirements for the storage and loading of dangerous goods (7;2.4);

— revision of requirements for the provision of information related to dry ice to the pilot-in-command (7;4.1);

— addition of requirements for information to passengers (7;5.1.2);

— restructuring of the provisions for dangerous goods carried by passengers and crew (8;1.1);

— addition of new requirement making the carriage of dry ice by passenger or crew subject to approval by the operator
(8;1.1);

— addition of provision for the carriage of fuel cells containing hydrogen in metal hydrides by passengers and crew under
certain conditions (8;1.1);

Note.— Reformatted packing instructions have been developed which will become applicable from 1 January 2011. They
are presented in a new attachment as advance notification (Attachment 4).

ABBREVIATIONS AND SYMBOLS

The abbreviations and symbols in the following table are used throughout the Instructions, or in the particular sections indicated,
and have the meanings shown below.

Abbreviation
or symbol Meaning

A/m amperes per metre
Bq becquerel

cm centimetre
°C degree Celsius
G gross mass as prepared for transport (as used in columns 11 and 13 of Table 3-1)

g/m? grams per square metre

Gy gray
Hz hertz

IAEA International Atomic Energy Agency
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IP inner packaging
ISO the International Organization for Standardization
Jig joules per gram
J/kg joules per kilogram
K kelvin
kg kilogram
kgf kilogram-force
kPa kilopascal
L litre
LC lethal concentration
LD lethal dose
L/kg litres per kilogram
m metre
mL millilitre
mm millimetre
mS/m millisiemens per metre
N newton
n.o.s. not otherwise specified
Q/m ohm per metre
Sl the International System of Units developed by the General Conference of Weights and Measures
(Systéme international d’unités)
Sv sievert
UN the United Nations Committee of Experts on the Transport of Dangerous Goods
W/m? watts per square metre
W/m/K Watts per metre per Kelvin
gm micrometre
# this symbol indicates changed text
+ this symbol indicates new or relocated text
> this symbol indicates deleted text
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Chapter 1

SCOPE AND APPLICABILITY

Parts of this Chapter are affected by State Variations AE 3, BE 2, BE 4, BE 5, CA 6, CA 12, CH 3, DE 1, DE 4,
FR3,GB2,IN1,IR1,IT1,IT5 NL3, NL6, US1,VC1,VC2 VC3, VU 2; see Table A-1

Note.— Recommendations on Tests and Criteria, which are incorporated by reference into certain provisions of these
Instructions, are published as a separate Manual (United Nations Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria) (ST/SG/AC.10/11/Rev.4), the contents of which are:

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

Part II. Classification procedures, test methods and criteria relating to self-reactive substances of Division 4.1 and organic
peroxides of Division 5.2; and

Part lll. Classification procedures, test methods and criteria relating to substances or articles of Class 3, Class 4, Division 5.1
and Class 9.

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

1.1 GENERAL APPLICABILITY

1.1.1  These Technical Instructions for the Safe Transport of Dangerous Goods by Air, referred to herein as the
“Instructions”, prescribe the detailed requirements applicable to the international civil transport of dangerous goods by air. Any
addenda to this edition of the ICAO Technical Instructions for the Safe Transport of Dangerous Goods by Air issued by ICAO
constitute part of these Instructions.

1.1.2 In cases of extreme urgency, or when other forms of transport are inappropriate, or full compliance with the
prescribed requirements is contrary to public interest, the States concerned may grant exemptions from the provisions of the
Instructions provided that in such cases every effort is made to achieve an overall level of safety in transport, which is
equivalent to the level of safety provided by these Instructions. The States concerned are the States of Origin, transit, overflight
and destination of the consignment, and the State of the Operator. For the State of overflight, if none of the criteria for granting
an exemption are relevant, an exemption may be granted based solely on whether it is believed that an equivalent level of
safety in air transport has been achieved.

Note 1.— Refer to 1;2.1 for dangerous goods forbidden for transport by air under any circumstance.

Note 2.— Unless otherwise provided for, exemptions may be granted to permit the carriage of dangerous goods that are
identified in columns 10 and 11 or 12 and 13 of the Dangerous Goods List (Table 3-1) as being forbidden. Exemptions may also
concern other parts of the Technical Instructions.

1.1.3 General exceptions

1.1.3.1 Except for 7;4.2, these Instructions do not apply to dangerous goods carried on an aircraft where the dangerous
goods are:

a) to provide, during flight, medical aid to a patient when those dangerous goods:
1) have been placed on board with the approval of the operator; or
2) form part of the permanent equipment of the aircraft when it has been adapted for specialized use;
providing that:

1) gas cylinders have been manufactured specifically for the purpose of containing and transporting that particular
gas;

2) equipment containing wet cell batteries is kept and, when necessary, secured in an upright position to prevent
spillage of the electrolyte;

Note.— For dangerous goods that passengers are permitted to carry as medical aid, see 8;1.1.2.
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b) to provide, during flight, veterinary aid or a humane killer for an animal;

c) for dropping in connection with agricultural, horticultural, forestry or pollution control activities;

d) to provide, during flight, aid in connection with search and rescue operations;

e) vehicles carried in aircraft designed or modified for vehicle ferry operations and all of the following requirements are met:

1) authorization has been given by the appropriate authorities of the States concerned, and such authorities have
prescribed specific terms and conditions for the particular operator’s operation;

2) vehicles are secured in an upright position;
3) fuel tanks are so filled as to prevent spillage of fuel during loading, unloading and transit; and
4) adequate ventilation rates are maintained in the aircraft compartment in which the vehicle is carried;
f) required for the propulsion of the means of transport or the operation of its specialized equipment during transport
(e.g. refrigeration units) or that are required in accordance with the operating regulations (e.g. fire extinguishers) (see

2.2).

1.1.3.2 Provision must be made to stow and secure dangerous goods transported under 1.1.3.1 a), b), c) and d) during
take-off and landing and at all other times when deemed necessary by the pilot-in-command.

1.1.3.3 The dangerous goods must be under the control of trained personnel during the time when they are in use on the
aircraft.

1.1.3.4 Dangerous goods transported under 1.1.3.1 a), b), c) and d) may be carried on a flight made by the same aircraft
before or after a flight for the purposes identified above, when it is impracticable to load or unload the dangerous goods
immediately before or after the flight, subject to the following conditions:

a) the dangerous goods must be capable of withstanding the normal conditions of air transport;
b)  the dangerous goods must be appropriately identified (e.g. by marking or labelling);

c) the dangerous goods may only be carried with the approval of the operator;

d) the dangerous goods must be inspected for damage or leakage prior to loading;

e) loading must be supervised by the operator;

f) the dangerous goods must be stowed and secured in the aircraft in a manner that will prevent any movement in flight
which would change their orientation;

g) the pilot-in-command must be notified of the dangerous goods loaded on board the aircraft and their loading location.
In the event of a crew change, this information must be passed to the next crew;

h)  all personnel must be trained commensurate with their responsibilities;

i) the provisions of 7;4.2 and 7;4.4 apply.

1.2 GENERAL TRANSPORT REQUIREMENTS

Except as otherwise provided for in these Instructions, no person may offer or accept dangerous goods for international civil
transport by air unless those goods are properly classified, documented, certificated, described, packaged, marked, labelled
and in the condition for shipment required by these Instructions. If a person performs a function required by these Instructions
on behalf of the person who offers the dangerous goods for transport by air or on behalf of the operator, that person must
perform that function in accordance with the requirements of these Instructions. No person may transport dangerous goods by
air unless those goods are accepted, handled and transported in accordance with these Instructions. No person may label,
mark, certify or offer a packaging as meeting the requirements of these Instructions unless that packaging is manufactured,
fabricated, marked, maintained, reconditioned or repaired as required by these Instructions. No person shall carry dangerous
goods or cause dangerous goods to be carried aboard an aircraft in either checked or carry-on baggage or on his/her person,
unless permitted by 8;1.1.2.

Note.— When dangerous goods intended for air transport are carried by surface transport to or from an aerodrome, any
other applicable national or modal transport requirements should be met in addition to those that are applicable for the goods
when carried by air.
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1.3 DANGEROUS GOODS PACKAGES OPENED
BY CUSTOMS AND OTHER AUTHORITIES

Any package opened during an inspection must, before being forwarded to the consignee, be restored by qualified persons to a
condition that complies with these Instructions.

1.4 RELATIONSHIP TO ANNEX 18
ICAO Standards and Recommended Practices related to the transport of dangerous goods are contained in Annex 18 to the

Convention on International Civil Aviation. These Instructions contain the detailed technical material needed to support the broad
provisions of Annex 18 (with Amendments 1 to 9) in order to provide a fully comprehensive set of international regulations.

1.5 REQUESTS FOR AMENDMENTS TO THE TECHNICAL INSTRUCTIONS

Any request for an amendment to the Technical Instructions must be submitted to the appropriate national authority. Requests
for amendments should include the following information:

a) the text or substance of the amendment proposed or identification of the provision the petitioner seeks to have
repealed, as appropriate;

b) a statement of the interest of the petitioner in the action requested; and

c) any information and arguments to support the action sought.
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Chapter 2

LIMITATION OF DANGEROUS GOODS ON AIRCRAFT

Parts of this Chapter are affected by State Variations CA 5, CA 9, DQ 3,
FR 8, GB 5, NL 2, US 2, VC 4; see Table A-1

21 DANGEROUS GOODS FORBIDDEN FOR TRANSPORT BY AIR
UNDER ANY CIRCUMSTANCE

Any article or substance 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 conditions normally encountered
in transport must not be carried on aircraft under any circumstance.

Note 1.— Certain dangerous goods known to meet the description above have been included in the Dangerous Goods List
(Table 3-1) with the word “Forbidden” shown in columns 2 and 3. It must be noted, however, that it would be impossible to list
all dangerous goods which are forbidden for transport by air under any circumstance. Therefore, it is essential that appropriate
care be exercised to ensure that no goods meeting the above description are offered for transport.

Note 2.— Paragraph 2.1 is intended to include articles being returned to the manufacturer for safety reasons.

2.2 EXCEPTIONS FOR DANGEROUS GOODS OF THE OPERATOR

2.2.1 The provisions of these Instructions do not apply to the following:

a) articles and substances which would otherwise be classified as dangerous goods but which are required to be aboard
the aircraft in accordance with the pertinent airworthiness requirements and operating regulations or that are authorized
by the State of the Operator to meet special requirements;

b) aerosols, alcoholic beverages, perfumes, colognes, safety matches and liquefied gas lighters carried aboard an aircraft
by the operator for use or sale on the aircraft during the flight or series of flights, but excluding non-refillable gas lighters
and those lighters liable to leak when exposed to reduced pressure;

c) dryice intended for use in food and beverage service aboard the aircraft.

2.2.2 Unless otherwise authorized by the State of the Operator, articles and substances intended as replacements for
those referred to in 2.2.1 a), or articles and substances referred to in 2.2.1 a) which have been removed for replacement, must
be transported in accordance with the provisions of these Instructions, except that when consigned by operators, they may be
carried in containers specially designed for their transport, provided such containers are capable of meeting at least the
requirements for the packagings specified in these Instructions for the items packed in the containers.

2.2.3 Unless otherwise authorized by the State of the Operator, articles and substances intended as replacements for
those referred to in 2.2.1 b) and c) must be transported in accordance with the provisions of these Instructions.

2.3 TRANSPORT OF DANGEROUS GOODS BY POST
2.3.1 In accordance with the Universal Postal Union (UPU) Convention, dangerous goods as defined in these Instructions,
with the exception of those listed below, are not permitted in mail. Appropriate national authorities should ensure that the
provisions are complied with in relation to the transport of dangerous goods by air.

2.3.2 The following dangerous goods may be acceptable in mail for air carriage subject to the provisions of the
appropriate national authorities concerned and these Instructions which relate to such material:

a) patient specimens as defined in 2;6.3.1.4 provided that they are classified, packed and marked as required by
2;6.3.2.3.6;

b) infectious substances assigned to category B (UN 3373) only, when packed in accordance with the requirements of
Packing Instruction 650, and solid carbon dioxide (dry ice) when used as a refrigerant for UN 3373; and

c) radioactive material, the activity of which does not exceed one-tenth of that listed in Table 2-15.
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2.4 DANGEROUS GOODS IN EXCEPTED QUANTITIES

Small quantities of dangerous goods, as defined in Part 3, Chapter 5, are excepted from certain provisions of these Instructions
subject to the conditions laid down in that chapter.

2.5 EXCEPTIONS FOR DANGEROUS GOODS
PACKED IN LIMITED QUANTITIES

Dangerous goods packed in limited quantities are excepted from certain provisions of these Instructions subject to the conditions
laid down in Part 3, Chapter 4.
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Chapter 3

GENERAL INFORMATION

Parts of this Chapter are affected by State Variation BE 1; see Table A-1

3.1 DEFINITIONS

3.1.1 The following is a list of definitions of commonly used terms in these Instructions. Definitions of terms which have
their usual dictionary meanings or are used in the common technical sense are not included. Definitions of additional terms
used solely in conjunction with radioactive material are contained in 2;7.1.3.

Aerosols or aerosol dispensers. Non-refillable receptacles meeting the requirements of 6;3.2.7, made of metal, glass or
plastic 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.

Animal material. Animal carcasses, animal body parts or animal foodstuffs.

Appropriate national authority. Any authority designated, or otherwise recognized, by a State to perform specific functions
related to provisions contained in these Instructions.

Approval. An authorization issued by the appropriate national authority for:

a) transport of those entries listed in Table 3-1 as forbidden on passenger and/or cargo aircraft to which Special Provision A1,
A2 or A109 has been assigned in column 7; or

b) other purposes as specified in these Instructions.

Note.— Unless otherwise indicated, approval is only required from the State of Origin.

Approval. For the transport of Class 7 material:

Muiltilateral approval. The 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. The term “through or into” specifically excludes “over”, i.e. the approval and
notification requirements must not apply to a country over which radioactive material is carried in an aircraft, provided
that there is no scheduled stop in that country.

Unilateral approval. The approval of a design which is required to be given by the competent authority of the country of
origin of the design only.

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

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

Boxes. Packagings with complete rectangular or polygonal faces, made of metal, wood, plywood, reconstituted wood,
fibreboard, plastic 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.

Bundles of cylinders. (See UN Recommendations, Chapter 1.2). Not permitted for air transport.

Cargo. Any property carried on an aircraft other than mail, stores and accompanied or mishandled baggage.

Cargo aircraft. Any aircraft, other than a passenger aircraft, which is carrying goods or property.

Closures. Devices which close an opening in a receptacle.

Combination packagings. A combination of packagings for transport purposes, consisting of one or more inner packagings
secured in an outer packaging in accordance with the relevant provisions of Part 4.

Competent authority. Any body or authority designated or otherwise recognized as such for any purpose in connection with
these Instructions.

Note. — This applies to radioactive material only.
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Compliance assurance. A systematic programme of measures applied by an appropriate authority which is aimed at ensuring
that the provisions of these Instructions are met in practice.

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

Note.— Composite packagings for the purpose of these Instructions are regarded as single packagings.

Confinement system. For the transport of Class 7 material, 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. Any person, organization or government which is entitled to take delivery of a consignment.

Consignment. One or more packages of dangerous goods accepted by an operator from one shipper at one time and at one
address, receipted for in one lot and moving to one consignee at one destination address.

Containment system. For the transport of Class 7 material, the assembly of components of the packaging specified by the
designer as intended to retain the radioactive material during transport.

Control temperature. The maximum temperature at which the substance can be safely transported. It is assumed that during
transport the temperature of the immediate surroundings of the package does not exceed 55°C and attains this value for a
relatively short time only during each period of 24 hours.

Crates. Outer packagings with incomplete surfaces.

Note. — For air transport, crates may not be used as outer packagings of composite packagings.

Crew member. A person assigned by an operator to duty on an aircraft during a flight duty period.

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

Criticality safety index (CSl) assigned to a package, overpack or freight container containing fissile material. For the
transport of Class 7 material, a number which is used to provide control over the accumulation of packages, overpacks or

freight containers containing fissile material.

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

Cylinders. Transportable pressure receptacles of a water capacity not exceeding 150 litres.

Dangerous goods. Articles or substances which are capable of posing a risk to health, safety, property or the environment and
which are shown in the list of dangerous goods in these Instructions, or which are classified according to these Instructions.

Dangerous goods accident. An occurrence associated with and related to the transport of dangerous goods by air which
results in fatal or serious injury to a person or major property damage.

Dangerous goods incident. An occurrence other than a dangerous goods accident associated with and related to the
transport of dangerous goods by air, not necessarily occurring on board an aircraft, which results in injury to a person,
property damage, fire, breakage, spillage, leakage of fluid or radiation or other evidence that the integrity of the packaging
has not been maintained. Any occurrence relating to the transport of dangerous goods which seriously jeopardizes an
aircraft or its occupants is also deemed to be a dangerous goods incident.

Note.— A dangerous goods accident or incident may also constitute an aircraft accident or incident as specified in
Annex 13 — Aircraft Accident and Incident Investigation.

Dangerous goods security. Measures or precautions to be taken by operators, shippers and others involved in the transport
of dangerous goods aboard aircraft to minimize theft or misuse of dangerous goods that may endanger persons or property.

Design. For the transport of Class 7 material, the description of special form radioactive material, low dispersible radioactive
material, package or packaging which enables such items to be fully identified. The description may include specifications,
engineering drawings, reports demonstrating compliance with regulatory requirements, and other relevant documentation.

Drums. Flat-ended or convex-ended cylindrical packagings made of metal, fibreboard, plastic, plywood or other suitable
materials. This definition also includes packagings of other shapes, e.g. round taper-necked packagings, or pail-shaped
packagings. Jerricans are not covered by this definition.

Elevated temperature substance. A substance which is transported or offered for transport:

— in the liquid state at a temperature at or above 100°C;
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— 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). A European standard published by the European Committee for Standardization (CEN) (CEN — 36 rue de
Stassart, B-1050 Brussels, Belgium).

Exception. A provision in these Instructions which excludes a specific item of dangerous goods from the requirements normally
applicable to that item.

Exclusive use. For the transport of Class 7 material, the sole use, by a single shipper, of an aircraft or of a large freight
container, in respect of which all initial, intermediate and final loading and unloading is carried out in accordance with the
directions of the shipper or consignee.

Exemption. An authorization issued by an appropriate national authority providing relief from the provisions of these Instructions.
Note.— The requirements for exemptions are given in 1;1.1.2.

Explosive article. An article containing one or more explosive substances.

Explosive substance. 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. Included
are pyrotechnic substances even when they do not evolve gases. A substance which is not itself an explosive but which
can form an explosive atmosphere of gas, vapour or dust is not included.

Filling ratio. 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.

Flash point. The lowest temperature of a liquid at which flammable vapour is given off in a test vessel in sufficient
concentration to be ignited in air when exposed momentarily to a source of ignition.

Note.— Some test methods are listed in 2,3.3.

Flight crew member. A licensed crew member charged with duties essential to the operation of an aircraft during a flight duty
period.

Freight container. See unit load device.

Note.— For the definition of freight container for radioactive material, see 2;7.1.3.

Freight container in the case of radioactive material transport. An article of transport equipment designed to facilitate the
transport of packaged goods by one or more modes of transport without intermediate reloading, which is of a permanent
enclosed character, rigid and strong enough for repeated use, and must be fitted with devices facilitating its handling,
particularly in transfer between aircraft and from one mode of transport to another. A small freight container is that which
has either an overall outer dimension less than 1.5 m, or an internal volume of not more than 3 m®. Any other freight
container is considered to be a large freight container. For the transport of Class 7 material, a freight container may be used
as a packaging.

Freight forwarder. A person or organization who offers the service of arranging the transport of cargo by air.

GHS. The first 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. 2.

Gross mass. The total mass of the package.
IAEA. The International Atomic Energy Agency (IAEA, P.O. Box 100 — A-1400 Vienna, Austria).

ID number. A temporary identification number for entries in Table 3-1 — Dangerous Goods List — which have not been assigned
a UN number.

IEC. The International Electrotechnical Commission (IEC, 3, rue de Varembé, P.O. Box 131, CH-1211 Geneva 20, Switzerland).
IMO. The International Maritime Organization (IMO, 4 Albert Embankment, London SE1 7SR, United Kingdom).

Incompatible. Describing dangerous goods which, if mixed, would be liable to cause a dangerous evolution of heat or gas or
produce a corrosive substance.

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

Inner receptacles. Receptacles which require an outer packaging in order to perform their containment function.
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Inspection body. An independent inspection and testing body approved by the appropriate national authority.
Intermediate bulk containers (IBCs). (See UN Recommendations, Chapter 1.2). Not permitted for air transport.
Intermediate packagings. Packagings placed between inner packagings or articles and an outer packaging.

International System of Units (SlI). A rational and coherent system of units which provides the basis for the units of
measurement used for air and ground operations as contained in Annex 5 to the Convention on International Civil Aviation.

ISO (standard). An international standard published by the International Organization for Standardization (ISO — 1, rue de
Varembé, CH-1204 Geneva 20, Switzerland).

Jerricans. Metal or plastic packagings of rectangular or polygonal cross-section.
Large packagings. (See UN Recommendations, Chapter 1.2). Not permitted for air transport.

Liner. A separate tube or bag inserted into a packaging but not forming an integral part of it, including the closures of its
openings.

Liquids. Dangerous goods which at 50°C have a vapour pressure of not more than 300 kPa (3 bar), which are not completely
gaseous at 20°C and at a pressure of 101.3 kPa, and which have a melting point or initial melting point of 20°C or less at a
pressure of 101.3 kPa. A viscous substance for which a specific melting point cannot be determined must 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) (United Nations
publication: ECE/TRANS/175).

Low dispersible radioactive material. A solid radioactive material or a solid radioactive material in a sealed capsule, that has
limited dispersibility and is not in powder form.

Mail. Dispatches of correspondence and other items tendered by, and intended for delivery to, postal services in accordance
with the rules of the Universal Postal Union (UPU).

Manual of Tests and Criteria. The fourth revised edition of the United Nations publication entitted Recommendations on the
Transport of Dangerous Goods, Manual of Tests and Criteria (ST/ISG/AC.10/11/REV .4).

Maximum capacity. The maximum inner volume of receptacles or packagings expressed in litres.

Maximum net mass. The maximum net mass of contents in a single packaging or maximum combined mass of inner packagings
and the contents thereof expressed in kilograms.

# Maximum normal operating pressure. For the transport of Class 7 material, 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.

Multiple-element gas containers (MEGCs). (See UN Recommendations Chapter 1.2). Not permitted for air transport.

Net quantity. The mass or volume of the dangerous goods contained in a package excluding the mass or volume of any
packaging material, except in the case of explosive articles and of matches where the net mass is the mass of the finished
article excluding packagings.

Open cryogenic receptacle. A metal vacuum insulated vessel, dewar or flask that is vented to the atmosphere to prevent
pressure build-up.

Operator. A person, organization or enterprise engaged in or offering to engage in an aircraft operation.

Outer packaging. 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. An enclosure used by a single shipper to contain one or more packages and to form one handling unit for convenience
of handling and stowage.

Note.— A unit load device is not included in this definition.
Package. The complete product of the packing operation, consisting of the packaging and its contents prepared for transport.

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

Note.— For radioactive material, see 2,7.1.3.
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Passenger aircraft. An aircraft that carries any person other than a crew member, an operator's employee in an official
capacity, an authorized representative of an appropriate national authority or a person accompanying a consignment or
other cargo.

Pilot-in-command. The pilot designated by the operator, or in the case of general aviation, the owner, as being in command
and charged with the safe conduct of a flight.

Portable tanks. For the definition of portable tanks, see Part S-4, Chapter 12 of the Supplement.
Pressure drums. (See UN Recommendations, Chapter 1.2). Not permitted for air transport.

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

Quality assurance. 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 by these Instructions is achieved in practice.

Radiation level. For the transport of Class 7 material, the corresponding dose rate expressed in millisieverts per hour.

Radioactive contents. For the transport of Class 7 material, the radioactive material together with any contaminated or
activated solids, liquids, and gases within the packaging.

Receptacles. Containment vessels for receiving and holding substances or articles, including any means of closing.
Reconditioned packagings include:
a) metal drums that are:

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

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

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

b) plastic drums and jerricans that:
i) are cleaned to original materials of construction, with all former contents, external coatings and labels removed;
i) have all non-integral gaskets replaced; and

iii) are inspected after cleaning with rejection of packagings with visible damage such as tears, creases or cracks, or
damaged threads or closures or other significant defects.

Note.— It is anticipated that further examples will be added in future.

Recycled plastic material. 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
must be assured and documented regularly as part of a quality assurance programme recognized by the appropriate
national authority. The quality assurance programme must include a record of proper pre-sorting and verification that each
batch of recycled plastic 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 plastic has 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 must include performance of the mechanical design type test in Part 6,
Chapter 4 on packagings manufactured from each batch of recycled plastic 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 packagings include:
a) metal drums that:
i) are produced as a UN type from a non-UN type;

i) are converted from one UN type to another UN type; or
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iii) undergo the replacement of integral structural components (such as non-removable heads);

b) plastic 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 drums are subject to the same requirements of these Instructions as apply to a new drum of the same
type.

Reused packagings. Packagings to be refilled which have been examined and found free of defects affecting the ability to

withstand the performance tests; the term includes those which are refilled with the same or similar compatible contents
and are transported within distribution chains controlled by the shipper of the product.

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

Self-accelerating decomposition temperature (SADT). The lowest temperature at which self-accelerating decomposition may
occur with a substance in the packaging as used in transport.

Serious injury. An injury which is sustained by a person in an accident and which:

a) requires hospitalization for more than 48 hours, commencing within seven days from the date the injury was received;

or
b) results in a fracture of any bone (except simple fractures of fingers, toes or nose); or

c) involves lacerations which cause severe haemorrhage, nerve, muscle or tendon damage; or

d) involves injury to any internal organ; or

e) involves second or third degree burns, or any burns affecting more than 5 per cent of the body surface; or

f) involves verified exposure to infectious substances or injurious radiation.
Settled pressure. The pressure of the contents of a pressure receptacle in thermal and diffusive equilibrium.

Shipment. The specific movement of a consignment from origin to destination.

Siftproof packagings. Packagings impermeable to dry contents including fine solid material produced during transport.
Single packagings. Packagings which do not require any inner packaging to perform their containment function during transport.
Solid dangerous goods. Dangerous goods, other than gases, that do not meet the definition of Liquid dangerous goods.
State of Origin. The State in the territory of which the cargo was first loaded on an aircraft.

State of Registry. The State on whose register the aircraft is entered.

State of the Operator. The State in which the operator’s principal place of business is located or, if there is no such place of
business, the operator’s permanent residence.

Stores (supplies). a) Stores (supplies) for consumption; and b) Stores (supplies) to be taken away.

Stores (supplies) for consumption. Goods, whether or not sold, intended for consumption by the passengers and the
crew on board aircraft, and goods necessary for the operation and maintenance of aircraft, including fuel and lubricants.

Stores (supplies) to be taken away. Goods for sale to the passengers and the crew of aircraft with a view to being
landed.

Tank. A tank container, portable tank, a road tank vehicle, a rail tank wagon or a receptacle intended to contain solids, liquids,
or gases and has a capacity of not less than 450 litres when used for the transport of substances of Class 2. A tank
container must be capable of being carried on land or on sea and of being loaded and discharged without the need of
removal of its structural equipment, must possess stabilizing members and tie-down attachments external to the shell, and
must be capable of being lifted when full.

Note 1. — These Technical Instructions do not permit the use of a tank for the transport of radioactive material by air.

Note 2. — The definition of “tank” does not include packages of uranium hexafluoride.
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Test pressure. The required pressure applied during a pressure test for qualification or re-qualification.

Transport index (Tl) assigned to a package, overpack or freight container. For the transport of Class 7 material, a number
which is used to provide control over radiation exposure.

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

Unit load device. Any type of freight container, aircraft container, aircraft pallet with a net or aircraft pallet with a net over an igloo.
Note 1.— An overpack is not included in this definition.
Note 2.— A freight container for radioactive material is not included in this definition (see 2,7.1.3).

UN number. The four-digit number assigned by the United Nations Committee of Experts on the Transport of Dangerous
Goods to identify a substance or a particular group of substances.

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

3.1.2 Clarifying examples for certain defined terms

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

The definitions in this section are consistent with the use of defined terms throughout the Instructions. 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 (plastic material) is such an “inner receptacle” since it is normally not designed to perform a containment function
without its “outer packaging” and is therefore not an “inner packaging”.

3.2 UNITS OF MEASUREMENT AND CONVERSION FACTORS

3.2.1 Units of measurement

The units of measurement to be used in the transport of dangerous goods by air are those specified by the International System (SI)
as modified for international civil aviation by Annex 5 to the Chicago Convention. The primary units of mass and volume will be the
kilogram (kg) and the litre (L) and the unit of pressure will be the kilopascal (kPa). Except as specifically provided for in these
Technical Instructions, only those abbreviations for units of measurement that are indicated in this paragraph, or in Annex 5 to the
Chicago Convention, may be used in the transport of dangerous goods by air.

Note.— Where measurements relating to radioactivity occur in these Instructions, the value is given in Sl units followed, in
parentheses, by the non-Sl equivalent.
3.2.2 Non-Sl equivalents
It is recognized that there are in existence many packagings which were designed and constructed for use with non-SI quantity
limitations and that such packagings will continue to be used for some time to come. Table 1-1 therefore contains a list of
authorized non-Sl equivalents for quantity limitations expressed in Sl units. It is stressed that these are not precise equivalents
but are nevertheless acceptable based upon the likely availability of packaging.

3.2.3 Conversion factors

Precise conversion factors for commonly used Sl units are given in Annex 5 to the Chicago Convention. Tables 1-2 and 1-3
show conversion factors, to four significant figures, for some units widely used in dangerous goods transport.
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Table 1-1. Authorized equivalents
Volume
Litres Imperial U.S.
0.5 1 pt 1 pt
1 1 qt 1 qt
2 2 qt 2 qt
2.5 5 pt 5 pt
5 1 gal 1.25 gal
10 2 gal 2.5 gal
15 3 gal 3.75 gal
20 4.25 gal 5 gal
25 5.5 gal 6.25 gal
30 6.5 gal 7.5 gal
42 9 gal 11 gal
50 11 gal 13 gal
60 13 gal 15 gal
100 22 gal 25 gal
120 26 gal 30 gal
220 48 gal 55 gal
250 55 gal 62.5 gal

Note.— Where quantities are specified in Sl units
of mass, for 500 kg or less, quantities expressed in
pounds may be substituted on the basis of one pound

per 500 grams.

Table 1-2. Conversion to Sl units*

To convert to Multiply by
bar kilopascals (kPa) 100.0
curie (Ci) gigabecquerel (GBq) 37.00
degrees Fahrenheit degrees Celsius (°C) subtract 32°F and multiply by 5/9
feet metres (m) 0.304 8
gallons (Imperial) litres (L) 4.546
gallons (U.S. liquid) litres (L) 3.785
inches millimetres (mm) 25.40
kilogram-force (kgf) newton (N) 9.807
kilograms per square centimetre kilopascals (kPa) 98.07
oersted amperes per metre (A/m) 79.58
ounces, fluid (Imperial) millilitres (mL) 28.41
ounces, fluid (U.S.) millilitres (mL) 29.57
pints (Imperial) litres (L) 0.568 3
pints (U.S.) litres (L) 0.473 2
pounds (avoirdupois) kilograms (kg) 0.453 6
pounds per square inch kilopascals (kPa) 6.895
quarts (Imperial) litres (L) 1.137
quarts (U.S.) litres (L) 0.946 4
rad gray (Gy) 0.010 00
rem sievert (Sv) 0.010 00
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Table 1-3. Conversion from Sl units*

To convert to Multiply by
amperes per metre (A/m) oersted 0.012 57
degrees Celsius (°C) degrees Fahrenheit multiply by 9/5 and add 32°F
gray (Gy) rad 100.0
kilograms (kg) pounds 2.205
kilopascals (kPa) bar 0.010 00
kilopascals (kPa) kilograms per square centimetre 0.010 20
kilopascals (kPa) pounds per square inch 0.1450
litres (L) gallons (Imperial) 0.220 0
litres (L) gallons (U.S. liquid) 0.264 2
litres (L) pints (Imperial) 1.760
litres (L) pints (U.S.) 2.113
litres (L) quarts (Imperial) 0.8799
litres (L) quarts (U.S.) 1.057
metres (m) feet 3.281
millilitres (mL) ounces, fluid (Imperial) 0.035 20
millilitres (mL) ounces, fluid (U.S.) 0.033 81
millimetres (mm) inches 0.039 37
newton (N) kilogram-force (kgf) 0.1020
sievert (Sv) rem 100.0
terabecquerel (TBq) curie (Ci) 27.03

* Where a prefix is used, it indicates a multiplying factor as follows:

tera (T) x 10"
giga (G) x 10°
mega (M)  x 10°

kilo (k) x 10°
milli (m) x 107
micro (u)  x 107°
nano (n) x 107
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INTRODUCTORY NOTE
The successful application of regulations concerning the transport of dangerous goods and the achievement of their objectives
are greatly dependent on the appreciation by all individuals concerned of the risks involved and on a detailed understanding of

the regulations. This can only be achieved by properly planned and maintained initial and recurrent training programmes in the
transport of dangerous goods for all persons concerned.

Chapter 4

TRAINING

Parts of this Chapter are affected by State Variations AE 2, CA 18, HK 1;
see Table A-1

4.1 ESTABLISHMENT OF TRAINING PROGRAMMES
4.1.1 Initial and recurrent dangerous goods training programmes must be established and maintained by or on behalf of:

a) shippers of dangerous goods, including packers and persons or organizations undertaking the responsibilities of the
shipper;

b) operators;

c) ground handling agencies which perform, on behalf of the operator, the act of accepting, handling, loading, unloading,
transferring or other processing of cargo, mail or stores;

d) ground handling agencies located at an airport which perform, on behalf of the operator, the act of processing passengers;
e) agencies, not located at an airport, which perform, on behalf of the operator, the act of checking in passengers;

f) freight forwarders; and

g) agencies engaged in the security screening of passengers and their baggage and/or cargo, mail or stores.

4.1.2 Dangerous goods training programmes required by 4.1.1 b) must be subjected to review and approval by the

appropriate authority of the State of the Operator. Dangerous goods training programmes required by other than 4.1.1 b) should
be subjected to review and approval as determined by the appropriate national authority.

4.2 TRAINING CURRICULA

4.2.1 Personnel must receive training in the requirements commensurate with their responsibilities. Such training must
include:

a) general familiarization training — which must be aimed at providing familiarity with the general provisions;

b) function-specific training — which must provide detailed training in the requirements applicable to the function for which
that person is responsible; and

c) safety training — which must cover the hazards presented by dangerous goods, safe handling and emergency
response procedures.

4.2.2 Training must be provided or verified upon the employment of personnel identified in the categories specified in
Table 1-4.

4.2.3 Recurrent training must take place within 24 months of previous training to ensure knowledge is current. However, if
recurrent training is completed within the final three months of validity of previous training, the period of validity extends from
the date on which the recurrent training was completed until 24 months from the expiry date of that previous training.

4.2.4 A test to verify understanding must be undertaken following training. Confirmation that the test has been completed
satisfactorily is required.
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4.2.5 Arecord of training must be maintained which must include:

a

0O O

o

)
)
)
)
)

e

the individual’'s name;

the most recent training completion date;

a description, copy or reference to training materials used to meet the training requirements;
the name and address of the organization providing the training; and

evidence which shows that a test has been completed satisfactorily.

# The records of training must be retained for a minimum period of 36 months from the most recent training completion date and
must be made available upon request to the appropriate national authority.

#

4.2.6 The subject matter relating to dangerous goods transport with which various categories of personnel should be
familiar is indicated in Table 1-4.

4.2.7 Staff of operators not carrying dangerous goods as cargo, mail or stores must be trained commensurate with their
responsibilities. The subject matter to which their various categories of staff should be familiar with is indicated in Table 1-5.

Table 1-4. Content of training courses for operators carrying dangerous goods as cargo

Aspects of transport of dangerous Shippers Operators and Security
goods by air with which they should and packers Freight forwarders ground handling agents staff

be familiar, as a minimum

1 2 3 4 5 7 8 9 10 11 12

General philosophy

Limitations

General requirements for shippers
Classification

List of dangerous goods

Packing requirements

Labelling and marking

X X X X X X X X X

X X X X X X X X

X X X X X X X

X X X X

X X X X X X X

X X X X X X X | O

Dangerous goods transport
document and other relevant

documentation X X X

x
x

Acceptance procedures
Recognition of undeclared

dangerous goods X X X X
Storage and loading procedures
Pilots’ notification

Provisions for passengers and crew
Emergency procedures

x

x

x
X X X X X
X X X X X
X X X X X

KEY

1—
2
3
4 —
5
6 —
7 —
8 —

9—

10—
11—
12—

Shippers and persons undertaking the responsibilities of shippers

Packers

Staff of freight forwarders involved in processing dangerous goods

Staff of freight forwarders involved in processing cargo, mail or stores (other than dangerous goods)

Staff of freight forwarders involved in the handling, storage and loading of cargo, mail or stores

Operator’s and ground handling agent’s staff accepting dangerous goods

Operator’s and ground handling agent’s staff accepting cargo, mail or stores (other than dangerous goods)

Operator’s and ground handling agent’s staff involved in the handling, storage and loading of cargo, mail or stores and
baggage

Passenger-handling staff

Flight crew members and load planners

Crew members (other than flight crew members)

Security staff who are involved with the screening of passengers and their baggage and cargo, mail and stores, e.g.
security screeners, their supervisors and staff involved in implementing security procedures
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Table 1-5. Content of training courses for operators not carrying dangerous goods as cargo

Contents 7 8 9 10 11
General philosophy X X X X X
Limitations X X X X X
Labelling and marking X X X X X
Dangerous goods transport document and other
relevant documentation X
Recognition of undeclared dangerous goods X X X X X
Provisions for passengers and crew X X X X X
Emergency procedures X X X X X

KEY

7 —  Operator’s and ground handling agent’s staff accepting cargo, mail or stores (other than dangerous goods)

8 —  Operator's and ground handling agent’s staff involved in the handling, storage and loading of cargo, mail or stores

(other than dangerous goods) and baggage

9 —  Passenger handling staff

10 — Flight crew members and load planners

11— Crew members (other than flight crew members)

Note 1. — Depending on the responsibilities of the person, the aspects of training to be covered may vary from those
shown in Tables 1-4 and 1-5. For example, in respect of classification, staff involved in implementing security procedures
(e.g. screeners and their supervisors) need only be trained in the general properties of dangerous goods.

Note 2. — The categories of personnel identified in Tables 1-4 and 1-5 are not all encompassing. Personnel employed by
or interacting with the aviation industry in areas such as passenger and cargo reservation centres, and engineering and
maintenance, except when acting in a capacity identified in Table 1-4 or 1-5, should be provided with dangerous goods training
in accordance with 4.2.

4.3 INSTRUCTOR QUALIFICATIONS

4.3.1 Unless otherwise provided for by the appropriate national authority, instructors of initial and recurrent dangerous
goods training programmes must have adequate instructional skills and have successfully completed a dangerous goods
training programme in the applicable category, or Category 6, prior to delivering such a dangerous goods training programme.

4.3.2 Instructors delivering initial and recurrent dangerous goods training programmes must at least every 24 months
deliver such courses, or in the absence of this attend recurrent training.
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Chapter 5

DANGEROUS GOODS SECURITY

Parts of this Chapter are affected by State Variation US 17; see Table A-1

Note.— This Chapter addresses the security responsibilities of operators, shippers and others involved in the transport of
dangerous goods aboard aircraft. It should be noted that Annex 17 — Security, provides comprehensive requirements for
implementation of security measures by States to prevent unlawful interference with civil aviation or when such interference has
been committed. In addition, the Security Manual for Safeguarding Civil Aviation against Acts of Unlawful Interference (Doc 8973
— Restricted) provides procedures and guidance on aspects of aviation security and is intended to assist States in the
implementation of their respective national civil aviation security programmes. The requirements in the Chapter are intended to
supplement the requirements of Annex 17 and to implement measures to be taken to minimize theft or misuse of dangerous goods
that may endanger persons or property. The provisions of this Chapter do not supersede requirements of Annex 17 or the Security
Manual.

5.1 GENERAL SECURITY PROVISIONS

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

5.1.2 Dangerous goods should only be offered to operators that have been appropriately identified.

5.2 SECURITY TRAINING
5.2.1 The training specified in 4.2 should include elements of security awareness.
5.2.2 Security awareness training should address the nature of security risks, recognizing security risks methods to address
and reduce such risks, and actions to be taken in the event of a security breach. It should include awareness of security plans (if
appropriate) commensurate with the responsibilities of individuals and their part in implementing security plans.

Note.— Persons who have received security training in accordance with the requirements of a national security plan or
other security requirements that fulfil the elements of 5.2.2 need not receive additional training.

5.2.3 Such training should be provided or verified upon employment in a position involving dangerous goods transport.
Recurrent training should take place within 24 months of previous training to ensure knowledge is current.

5.2.4 Records of all security training undertaken should be kept by the employer and made available to the employee, if
requested.

5.3 SECURITY PLANS

5.3.1 Operators, shippers and others engaged in the transport of high consequence dangerous goods should adopt,
implement and comply with a security plan that addresses at least the elements specified in 5.3.2. High consequence
dangerous goods are those which have the potential for misuse in a terrorist incident and which may, as a result, produce
serious consequences such as mass casualties or mass destruction. An indicative list of high consequence dangerous goods is
provided in Table 1-6.

Note.— When national authorities issue exemptions, they should consider all of the provisions in this Chapter.

5.3.2 The security plan should 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;
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d) clear statement of measures including training policies (including response to higher threat conditions, new employee/
employment verifications, etc.), operating practices (e.g. 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 security of the distribution of transport documentation is limited as far as possible. (Such
measures must not preclude provision of the transport documentation required by Part 5, Chapter 4 of these Instructions.)

Note.— Operators, shippers and others with responsibilities for the safe and secure transport of dangerous goods

should cooperate with each other and with appropriate authorities to exchange threat information, apply appropriate
security measures and respond to security incidents.

5.4 RADIOACTIVE MATERIAL

# For radioactive material, the provisions of this Chapter are deemed to be complied with when the provisions of the Convention
on Physical Protection of Nuclear Material and of IAEA INFCIRC/225 (Rev.4) are applied.

Table 1-6. Indicative list of high consequence dangerous goods

Class 1 Division 1.1 explosives
Class 1 Division 1.2 explosives
Class 1 Division 1.3 compatibility group C explosives

+ Class 1 Division 1.4 UN Nos. 0104, 0237, 0255, 0267, 0289, 0361, 0365, 0366,
0440, 0441, 0455, 0456 and 0500

+ Class 1 Division 1.5 explosives

Division 2.3 toxic gases (excluding aerosols)
+ Class 3 desensitized explosives
+ Division 4.1 desensitized explosives

Division 6.1 substances of Packing Group 1; except when transported under the
excepted quantity provisions in 3;5

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

Class 7 radioactive materials in quantities greater than 3000 A; (special form) or
3000 A,, as applicable in Type B and Type C packages.
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Chapter 6

GENERAL PROVISIONS CONCERNING CLASS 7

Parts of this Chapter are affected by State Variations JP 3, JP 23, RU 1; see Table A-1

6.1 SCOPE AND APPLICATION

6.1.1 These Instructions 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 Instructions are based on the IAEA Regulations for the Safe Transport of Radioactive Material, (2005 Edition),
Safety Standards Series No. TS-R-1, IAEA, Vienna (2005). Explanatory material on the 1996 edition of TS-R-1 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
(ST-2), IAEA, Vienna (2002).

6.1.2 The objective of these Instructions is to protect persons, property and the environment from the effects of radiation
during 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 the limits of the contents for packages and aircraft
and to the performance standards, which are applied to package designs depending upon the hazard of the radioactive
contents. Secondly, they are satisfied by imposing requirements on the design and operation of packages and on the
maintenance of the packagings, including consideration of the nature of the radioactive contents. Finally, they are satisfied by
requiring administrative controls including, where appropriate, approval by competent authorities.

6.1.3 These Instructions apply to the transport of radioactive material by air, including transport that 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, carriage including in-transit storage, unloading and receipt at the final destination of the
radioactive material and packages. A graded approach is applied to the performance standards in these Instructions that is
characterized by three general severity levels:

a) routine conditions of transport (incident free);

b) normal conditions of transport (minor mishaps); and

c) accident conditions of transport.

6.1.4 These Instructions do not apply to:

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

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

c) natural material and ores containing naturally occurring radionuclides which are either in their natural state or have only

been processed for purposes other than for extraction of the radionuclides, and are not intended to be processed for
use of these radionuclides, provided the activity concentration of the material does not exceed 10 times the values
specified in 2;7.2.2.1 b) or calculated in accordance with 2;7.2.2.2 to 7.2.2.6;

d) non-radioactive solid objects with radioactive substances present on any surfaces in quantities not in excess of the limit

specified in the definition of contamination in 2;7.1.
6.1.5 Specific provisions for the transport of excepted packages

6.1.5.1 Excepted packages which contain radioactive material in limited quantities, instruments, manufactured articles
and empty packages as specified in 2;7.2.4.1.1 are subject only to the following provisions of Parts 5 to 7:
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a) the applicable provisions specified in 5;1.1 i), 5;1.4, 5;1.6.3, 5;1.7, 5;2.2, 5;2.4.2, 5;2.4.5.1 a), 5;2.4.5.1 e), 5;3.2.11 b),
5;3.2.11¢€),5;4.1.4.1a),5;4.4and 7;3.2.2;

b) the requirements for excepted packages specified in 6;7.3; and

c) if the excepted package contains fissile material, one of the fissile exceptions provided by 2;7.2.3.5 must apply and the
requirement of 6;7.6.2 must be met.

6.1.5.2 Excepted packages must be subject to the relevant provisions of all other parts of these Instructions.

6.2 RADIATION PROTECTION PROGRAMME

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

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

6.2.3 The nature and extent of the measures to be employed in the programme must be related to the magnitude and
likelihood of radiation exposure. The programme must incorporate the requirements in 6.2.2 and 6.2.4 to 6.2.7. Programme
documents must be available, on request, for inspection by the relevant competent authority.

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

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

b) is likely to exceed 6 mSyv in a year, individual monitoring must be conducted.
When individual monitoring or workplace monitoring is conducted, appropriate records must be kept.

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

6.2.5 In the event of accidents or incidents during the transport of radioactive material, emergency provisions, as
established by relevant national and/or international organizations, must 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”’, Safety Standard Series No. TS-G-1.2 (ST-3), IAEA, Vienna (2002).

6.2.6 Emergency procedures must 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.

6.2.7 Workers must receive appropriate training concerning 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.

6.3 QUALITY ASSURANCE

Quality assurance programmes based on international, national or other standards acceptable to the competent authority must
be established and implemented for the design, manufacture, testing, documentation, use, maintenance and inspection of all
special form radioactive material, low dispersible radioactive material and packages, and for transport and in-transit storage
operations to ensure compliance with the relevant provisions of these Instructions. Certification that the design specification has
been fully implemented must be available to the competent authority. The manufacturer, shipper or user must be prepared to
provide facilities for competent authority inspection during manufacture and use and to demonstrate to any cognizant
competent authority that:

a) the manufacturing methods and materials used are in accordance with the approved design specifications; and

b) all packagings are periodically inspected and, as necessary, repaired and maintained in good condition so that they
continue to comply with all relevant requirements and specifications, even after repeated use.

Where competent authority approval is required, such approval must take into account and be contingent upon the adequacy of
the quality assurance programme.
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6.4 SPECIAL ARRANGEMENT

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

6.4.2 Consignments for which conformity with any provision applicable to Class 7 is impracticable must not be transported
except under special arrangement. Provided the competent authority is satisfied that conformity with the Class 7 provisions of
these Instructions is impracticable and that the requisite standards of safety established by these Instructions have been
demonstrated through alternative means, the competent authority may approve special arrangement transport operations for a
single consignment or a planned series of multiple consignments. The overall level of safety in transport must 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 must be required.

6.5 RADIOACTIVE MATERIAL POSSESSING OTHER DANGEROUS PROPERTIES
6.5.1 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, must 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 Instructions.

6.6 NON-COMPLIANCE
In the event of a non-compliance with any limit in these Instructions applicable to radiation level or contamination:

a) the shipper must be informed of the non-compliance by the operator if the non-compliance is identified during transport;
or

b) the shipper and the operator must be informed of the non-compliance by the consignee if the non-compliance is
identified at receipt;

c) the operator, shipper or consignee, as appropriate, must:
i) take immediate steps to mitigate the consequences of the non-compliance;
i) investigate the non-compliance and its causes, circumstances and consequences;

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

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

d) the communication of the non-compliance to the shipper and relevant competent authority(ies), respectively, must be
made as soon as practicable and it must be immediate whenever an emergency exposure situation has developed or is
developing.
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INTRODUCTORY CHAPTER

Parts of this Chapter are affected by State Variations DE 5, NL 4; see Table A-1

1. RESPONSIBILITIES

Classification must be made by the appropriate national authority when so required or may otherwise be made by the shipper.

2. CLASSES, DIVISIONS, PACKING GROUPS — DEFINITIONS
2.1 Substances (including mixtures and solutions) and articles subject to these Instructions are assigned to one of nine
classes according to the hazard or the most predominant of the hazards they present. Some of these classes are subdivided
into divisions. These classes and divisions are:
Class 1: Explosives
Division 1.1: Substances and articles which have a mass explosion hazard
Division 1.2: Substances and articles which have a projection hazard but not a mass explosion hazard
Division 1.3: Substances and articles which have a fire hazard and either a minor blast hazard or a minor projection
hazard or both, but not a mass explosion hazard
Division 1.4: Substances and articles which present no significant hazard
Division 1.5: Very insensitive substances which have a mass explosion hazard
Division 1.6: Extremely insensitive articles which do not have a mass explosion hazard
Class 2: Gases
Division 2.1: Flammable gases
Division 2.2: Non-flammable, non-toxic gases
Division 2.3: Toxic gases
Class 3: Flammabile liquids

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

Division 4.1: Flammable solids, self-reactive and related substances and desensitized explosives
Division 4.2: Substances liable to spontaneous combustion
Division 4.3: Substances which, in contact with water, emit flammable gases

Class 5: Oxidizing substances and organic peroxides

Division 5.1: Oxidizing substances
Division 5.2: Organic peroxides

Class 6: Toxic and infectious substances

Division 6.1: Toxic substances
Division 6.2: Infectious substances

Class 7: Radioactive material
Class 8: Corrosive substances
Class 9: Miscellaneous dangerous substances and articles
The numerical order of the classes and divisions is not that of the degree of danger.

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

2.3 Wastes must be transported under the requirements of the appropriate class considering their hazards and the criteria
in these Instructions. Wastes not otherwise subject to these Instructions, but covered under the Basel Convention, may be
transported under Class 9.

2.4 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.
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Packing Group I: Substances presenting high danger
Packing Group Il: ~ Substances presenting medium danger
Packing Group Ill:  Substances presenting low danger

The packing group to which a substance is assigned is indicated in the Dangerous Goods List in Part 3, Chapter 2, Table 3-1.

2.5 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 Part 2, Chapters 1 to 9.

2.6 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 (Table 3-1), its class or division, its subsidiary risk(s) and, when applicable, its packing group are taken
from this list.

2.7 Where a substance or article is not specifically listed by name in Table 3-1 and there are two or more hazards of Class 3,
4 or 8 or Division 5.1 or 6.1 associated with its air transport in that it meets the definition for two of those classes or divisions as
shown in Part 2, Chapters 1 to 9, it must be classified in accordance with the precedence of hazards table (Table 2-1).

3. UN NUMBERS AND PROPER SHIPPING NAMES

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

3.2 Dangerous goods commonly carried are listed in Table 3-1. Where an article or substance is specifically listed by
name, it shall be identified in transport by the proper shipping name in Table 3-1. For dangerous goods not specifically listed by
name, “generic” or “not otherwise specified (n.o.s.)” entries are provided (see 3.9) to identify the article or substance in
transport. Each entry in Table 3-1 is characterized by a UN number. Table 3-1 also contains relevant information for each entry,
such as hazard class, subsidiary risk(s) (if any), packing group (where assigned), packing requirements, passenger and cargo
aircraft requirements, etc. Entries in Table 3-1 are of the following four types:

a) Single entries for well-defined substances or articles

e.g. Acetone UN 1090
Ethyl nitrite solution UN 1194

b) Generic entries for a well-defined group of substances or articles

e.g. Adhesives UN 1133
Perfumery product UN 1266
Carbamate pesticide, solid, toxic UN 2757
Organic peroxide Type B, liquid; UN 3101

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

e.g. Nitrates, inorganic, n.o.s. UN 1477

Alcohols, n.o.s. UN 1987
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. Flammable solid, organic, n.o.s. UN 1325

Flammable liquid, n.o.s. UN 1993

3.3 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 the UN Recommendations, 2.4.2.3.3.

3.4 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 the UN Recommendations, 2.5.3.3.
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3.5 A mixture or solution containing a single dangerous substance specifically listed by name in Table 3-1 and one or
more substances not subject to these Instructions must be assigned the UN number and proper shipping name of the
dangerous substance, unless:

a) the mixture or solution is specifically identified by name in these Instructions; or
b) the entry in these Instructions specifically indicates that it applies only to the pure substance; or

c) the hazard class or division, physical state or packing group of the solution or mixture is different from that of the
dangerous substances; or

d) there is significant change in the measures to be taken in emergencies.

3.6 In those other cases, except the one described in a), the mixture or solution must be treated as a dangerous substance
not specifically listed by name in Table 3-1.

3.7 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 must be used including its packaging and labelling provisions.

3.8 A mixture or solution containing one or more substances identified by name in Table 3-1 or classified under an n.o.s.
entry and one or more substances not subject to these Instructions is not subject to these Instructions 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.

3.9 Substances or articles which are not specifically listed by name in Table 3-1 must be classified under a “generic” or
“n.o.s.” entry. The substance or article must be classified according to the class definitions and test criteria in this Part, and is
then assigned the generic or “n.o.s.” entry in Table 3-1 which most appropriately describes the article or substance. This means
that a substance’ is to be assigned to an entry of type c), as defined in 3.2, only 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)".

4. PRECEDENCE OF HAZARD CHARACTERISTICS

4.1 The precedence of hazards table (Table 2-1) must be used to determine the class of a substance, mixture or solution
having more than one risk, when it is not named in Table 3-1. For goods having multiple risks, which are not specifically listed
by name in Table 3-1, the most stringent packing group denoted to the respective hazards of the goods takes precedence over
other packing groups, irrespective of Table 2-1. The correct packing group to be used is also shown at the intersection of the
two lines in Table 2-1. The precedence of hazard characteristics of the following have not been dealt with in Table 2-1, as the
primary characteristics always take precedence. The correct packing group to be used is also shown at the intersection of the
two lines in Table 2-1:

a) substances and articles of Class 1;

O

gases of Class 2;

O

o

)

)

) liquid desensitized explosives of Class 3;

) 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 | inhalation toxicity. Except for substances or preparations meeting the
criteria of Class 8 having an inhalation toxicity of dusts and mists (LCso) in the range of Packing Group [, but toxicity
through oral ingestion or dermal contact only in the range of Packing Group Ill or less, which must be allocated to
Class 8;

h) substances of Division 6.2; and

i) material of Class 7.

4.2 Apart from radioactive material in excepted packages (where the other hazardous properties take precedence),

radioactive material having other hazardous properties must always be classified in Class 7 and the subsidiary risk must also
be identified.

4.3 An article which, apart from its other hazards, also meets the criterion for a magnetized material, must be identified in
accordance with the provisions of this section and in addition as a magnetized material.

1. See also the “List of n.o.s. and generic proper shipping names” in Attachment 1, Chapter 2.

2009-2010 EDITION



2-0-4 Part 2

5. TRANSPORT OF SAMPLES

5.1  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 must be assigned on the basis of the shipper's knowledge of the
substance and application of:

a) the classification criteria of these Instructions; and

b) the precedence of hazards given above.

The most severe packing group possible for the shipping name chosen must be used.

5.2 Where this provision is used, the proper shipping name must 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 must 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.

5.3 Samples of the substance must 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;2.1;

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 4.2.3.2.5 or 5.3.2.6, 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.
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Table 2-1. Precedence of hazards and packing groups for Classes 3, 4 and 8 and for Divisions 5.1 and 6.1
Class or Class or division and packing group
division
and
packing 6.11 6.11 8l 81 8l 8l 8l 8l
group 4211 4211 431 4311 43101 511 511 511  (d) (o) 6111 6.111 ) (s) U] (s) ) (s)
3" 43,1 43,1 43| — — — 3,1 3,1 3,1 3,1 3,1 — 3,1 — 3l —
31 43,1 43]11 43, — — — 3 3 3.1 3.1 8,1 — 3.1 — 3.1 —
3 431 431 4311 — — — 6.1,1 6.1, 6.1, 3]l 8]l — 8,1l — 3.1 —
4110 421 4201 431 43,11 431 51,1 44010 410 61,1 611 411 44 — 8,1 — 4.1 — 4.1,
410 4210 4211 43,1 43,1 43,1 51,1 410 41,0 61,1 61,1 61101 41011 — 8.l — 8,ll — 41
4211 431 4311 43,1 511 421 421 61,1 6.1, 421 42]l 8.l 8.l 4211 421 4211 421
4.211 43,1 431 43,1 51,1 54,101 4211 6.1, 61,1 6.1 421l 8] 8,1 8,1l 8,11 4211 4.2
431 51,1 431 431 6.1, 431 431 431 43,1 431 431 431 431 43|
4311 51,1 431 431 6.1, 43,1 431 43l 8.l 8.l 4311 43,1 43,11 431
4311 51,1 511 4311 6.1, 61,1 61,11 4311 8,1 8.l 8,1l 8,11 43,11 43
511 5140 51,1 511 511 511 511 511 511 511 51|
5111 6.1, 51,1 51,1 51,1 8.l 8.l 51,01 51,11 54,11 51,
5.111 6.1,1 6.1, 6.1, 511 8]l 8.l 8,1l 811 51,11 51,
6.11(d) 8,1 6.1, 61,1 6.1 6.1 6.1,
6.11(0) 8.l 6.1, 61,1 6.1, 6.1, 6.1,
6.1 11 (i) 8,1 6.1,1 6.1l 6.1, 6.1, 6.1,
6.1 11 (d) 8.l 6.1, 8l 6.1 61,11 6.1,
6.111 (o) 8,1 8,1 8l 6.1 61,1 6.1,
6.111 8,1 8,1 8,1l 8,1l 8,1l 8,1l
() = liquid; (s) = solid; (i) = inhalation; (d) = dermal; (o) = oral; — = an impossible combination

*

Substances of Division 4.1 other than self-reactive substances, and solid desensitized explosives and substances of Class 3 other than liquid desensitized explosives.
** For pesticides only, the primary risk must be Division 6.1.
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Chapter 1

CLASS 1 — EXPLOSIVES

Parts of this Chapter are affected by State Variations BE 2,
DQ 2, GB 1, HK 3, US 5; see Table A-1

Note 1.— Class 1 is a restricted class, that is, only those explosive substances and articles that are listed in the Dangerous
Goods List may be accepted for transport. However, the appropriate authorities of the States concerned 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, n.o.s.” and “Articles, explosive,
n.o.s.”. It is intended that these entries 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 civil aircraft.

Note 3.— A number of substances and articles which are in Class 1 are described in Attachment 2 to these Instructions. These
descriptions are given because a term may not be well known or may be at variance with its usage for requlatory 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.

Note 5. — Most of the explosives listed in Table 3-1 are not normally permitted for transport by air. Information concerning
these explosives is included in Table 3-1 and in the Supplement to these Instructions to provide guidance for States in those
cases where consideration is being given to granting exemptions in accordance with 1;1.1.2.

1.1 DEFINITIONS AND GENERAL PROVISIONS
Class 1 comprises:

a) explosive substances (a substance that 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 will not cause any effect external to the device either by
projection, fire, smoke, heat or loud noise; and

c) substances and articles not mentioned under 1.1 a) and b), which are manufactured with a view to producing a practical,
explosive or pyrotechnic effect.

1.2 DEFINITIONS

For the purposes of these Instructions, 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 non-detonative, self-sustaining, exothermic, chemical reactions.

c) Explosive article is an article containing one or more explosive substances.

Note.— Explanations for a number of other terms used in connection with explosives can be found in Attachment 2 to these
Instructions.
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1.3 DIVISIONS

1.3.1 Class 1 is divided into six divisions:

a)

b)

c)

Division 1.1 — Substances and articles which have a mass explosion hazard (a mass explosion is one which affects
almost the entire load virtually instantaneously).

Division 1.2 — Substances and articles which have a projection hazard but not a mass explosion hazard.

Division 1.3 — Substances and articles which have a fire hazard and either a minor blast hazard or a minor projection
hazard or both, but not a mass explosion hazard.

This division comprises substances and articles which:

i) give rise to considerable radiant heat, or

i) burn one after another, producing minor blast or projection effects or both.

Division 1.4 — Substances and articles which present no significant hazard.

This division comprises substances and articles which present only a small hazard in the event of ignition or initiation
during transport. The effects are largely confined to the package and no projection of fragments of appreciable size or
range is to be expected. An external fire must not cause virtually instantaneous explosion of almost the entire contents
of the package.

Note.— Substances and articles 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.

Division 1.5 — Very insensitive substances which have a mass explosion hazard.

This division comprises substances which have a mass explosion hazard but are so insensitive that there is very little
probability of initiation or of transition from burning to detonation under normal conditions of transport.

Note.— For the normal conditions of transport, see Notes 3 to 5 of the Introductory Notes to Part 4.
Division 1.6 — Extremely insensitive articles which do not have a mass explosion hazard.

This division comprises articles which contain only extremely insensitive detonating 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.

1.3.2 Any substance or article having or suspected of having explosive characteristics must first be considered for
classification in Class 1 in accordance with the procedures in 1.5.1.1 to 1.5.1.3. Goods are not classified in Class 1 when:

a)

b)

c)

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

the substance or article comes within the scope of those explosive substances and articles which are specifically
excluded from Class 1 by the definition of this class; or

the substance or article has no explosive properties.

1.4 COMPATIBILITY GROUPS

1.4.1 Goods of Class 1 are assigned to one of six divisions, depending on the type of hazard they present (see 1.3.1),
and to one of thirteen compatibility groups which identify the kinds of explosive substances and articles that are deemed to be
compatible. Tables 2-2 and 2-3 show the scheme of classification into compatibility groups, the possible hazard divisions
associated with each group, and the consequential classification codes.

1.4.2 The definitions of compatibility groups in Table 2-2 are intended to be mutually exclusive, except for a substance or
article which qualifies for Compatibility Group S. Since the criterion of Compatibility Group S is an empirical one, assignment to
this group is necessarily linked to the tests for assignment to Division 1.4.
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1.5 CLASSIFICATION OF EXPLOSIVES

Note. — For additional information regarding classification of explosives, see UN Recommendations, 2.1.3.1.4, 2.1.3.1.5
and 2.1.3.4.

Table 2-2. Classification codes

Compatibility Classification

Description of substance or article to be classified group code
Primary explosive substance A 1.1A
Article containing a primary explosive substance and not containing two or B 1.1B
more effective protective features. Some articles, such as detonators for 1.2B
blasting, detonator assemblies for blasting and primers, and cap-type, are 1.4B
included even though they do not contain primary explosives
Propellant explosive substance or other deflagrating explosive substance C 1.1C
or article containing such explosive substance 1.2C
1.3C
1.4C
Secondary detonating explosive substance or black powder or article D 1.1D
containing a secondary detonating explosive substance, in each case 1.2D
without means of initiation and without a propelling charge, or article 1.4D
containing a primary explosive substance and containing two or more 1.5D
effective protective features
Article containing a secondary detonating explosive substance, without E 1.1E
means of initiation, with a propelling charge (other than one containing a 1.2E
flammable liquid or gel or hypergolic liquids) 1.4E
Article containing a secondary detonating explosive substance with its own F 1.1F
means of initiation, with a propelling charge (other than one containing a 1.2F
flammabile liquid or gel or hypergolic liquids) or without a propelling charge 1.3F
1.4F
Pyrotechnic substance, or article containing a pyrotechnic substance, or G 1.1G
article containing both an explosive substance and an illuminating, 1.2G
incendiary, tear- or smoke-producing substance (other than a water- 1.3G
activated article or one containing white phosphorus, phosphides, a 1.4G
pyrophoric substance, a flammable liquid or gel, or hypergolic liquids)
Article containing both an explosive substance and white phosphorus H 1.2H
1.3H
Article containing both an explosive substance and a flammable liquid or J 1.1J
gel 1.2J
1.3J
Article containing both an explosive substance and a toxic chemical agent K 1.2K
1.3K
Explosive substance or article containing an explosive substance and L 1.1L
presenting a special risk (e.g. due to water activation or presence of 1.2L
hypergolic liquids, phosphides or a pyrophoric substance) and needing 1.3L
isolation of each type
Articles containing only extremely insensitive detonating substances N 1.6N
Substances or articles so packed or designed that any hazardous effects S 1.4S

arising from accidental functioning are confined within the package unless
the package has been degraded by fire, in which case all blast or projection
effects are limited to the extent that they do not significantly hinder or
prohibit fire fighting or other emergency response in the immediate vicinity of
the package
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Table 2-3. Scheme of classification of explosives,
combination of hazard division with compatibility group

Comepatibility Group

J A-S

S A B c D E F G H J K L N S

£ 5

11 | 11A | 1.1B | 11C | 11D | 11E | 1.1F | 1.1G 1.1 1.1L

1.2 12B | 12C | 12D | 12E | 12F | 126 | 12H | 120 | 12K | 12L 10

1.3 1.3C 13F | 13G | 13H | 1.3J | 13K | 13L

14 14B | 14C | 14D | 14E | 14F | 14G 148 | 7

15 1.5D

16 16N 1
1118 3 4 4 3 4 4 2 3 2 3 1 1 35

1.5.1.1  Any substance or article having or suspected of having explosive characteristics must be considered for
classification in Class 1 in accordance with the tests, procedures and criteria prescribed in Part | of the UN Manual of Tests and
Criteria. Substances and articles classified in Class 1 must be assigned to the appropriate division and compatibility group in
accordance with the procedures and criteria prescribed in that document.

1.56.1.2 The classification of fireworks must be based on paragraph 2.1.3.5 of the UN Recommendations.

1.5.1.3 Except for substances that are listed by their proper shipping name in the Dangerous Goods List (Table 3-1),
goods must not be offered for transport as Class 1 until they have been subjected to the classification procedure prescribed in
this Chapter. In addition, the classification procedure must be undertaken before a new product is offered for transport. In this
context, a new product is one which, in the opinion of the appropriate national 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.

1.5.1.4 The producer or other applicant for classification of the product must provide adequate information concerning the
names and characteristics of all explosive substances in the product and must 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.

1.5.2 Exclusion from Class 1

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

1.56.2.2 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 in that class or division with a special provision restricting it to the type
and size of package tested.

1.56.2.3 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) should be listed in the Dangerous Goods List with an indication of the
highest concentration which excluded it from Class 1 (see 2;3.1.4 and 2;4.2.4) and if applicable, the concentration below which it is
no longer deemed subject to these Instructions. New solid desensitized explosives subject to these Instructions should be listed in
Division 4.1, and new liquid desensitized explosives should be listed in Class 3. When the desensitized explosive meets the criteria
or definition for another class or division, the corresponding subsidiary risk(s) should be assigned to it.
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Chapter 2
CLASS 2 — GASES

Parts of this Chapter are affected by State Variation US 6;
see Table A-1

2.1 DEFINITIONS AND GENERAL PROVISIONS

.1 Agas is a substance which:

at 50°C has a vapour pressure greater than 300 kPa; or

is completely gaseous at 20°C at a standard pressure of 101.3 kPa.

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

a)

b)

c)

d)

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;

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

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

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

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

2.1.3 This class comprises compressed gases; liquefied gases; dissolved gases; refrigerated liquefied gases; mixtures of

one or

more gases with one or more vapours of substances of other classes; articles charged with a gas; and aerosols.

(For aerosols, see 1;3.1).

Note 1.— Carbonated beverages and inflated balls used for sports are not subject to these Instructions.

Note 2.—“Cryogenic liquid” means the same as “refrigerated liquefied gas”.

221

2.2 DIVISIONS

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

Note.— UN 1950 — Aerosols, UN 2037 — Receptacles, small, containing gas and UN 2037 — Gas cartridges must be
regarded as being in Division 2.1 when the criteria in 2.5.1 a) are met.

a)

b)

Division 2.1 — Flammable gases.

Gases 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 must be determined by tests or by calculation in accordance with methods adopted by ISO (see ISO
Standard 10156/1996). Where insufficient data are available to use these methods, tests by a comparable method
recognized by the appropriate national authority must be used.

Note.— UN 1950 — Aerosols and UN 2037 — Receptacles, small, containing gas must be regarded as being in
Division 2.1 when the criteria in 2.5.2 are met.

Division 2.2 — Non-flammable, non-toxic gases.
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Gases 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. The oxidizing ability must be determined by tests or by calculation in accordance with
methods adopted by ISO (see ISO 10156:1996 and ISO 10156-2:2005); or

iii) do not come under the other divisions.

Division 2.3 — Toxic gases.

Gases 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 LCs, value equal to or less than 5 000 mL/m®
(ppm) when tested in accordance with 6.2.1.3.

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

2.2.2 Gases of Division 2.2 are not subject to these Instructions if they are transported at a pressure less than 200 kPa at
20°C and are not liquefied or refrigerated liquefied gases.

2.3 HAZARD PRECEDENCE

Gases and gas mixtures with hazards associated with more than one division take the following precedence:

a)

b)

Division 2.3 takes precedence over all other divisions;

Division 2.1 takes precedence over Division 2.2.

2.4 MIXTURES OF GASES

For the classification of gas mixtures into one of the three divisions (including vapours of substance from other classes), the
following principles must be used:

a)

Flammability must be determined by tests or by calculation in accordance with methods adopted by ISO (see ISO
Standard 10156/1996). Where insufficient data are available to use these methods, tests by a comparable method
recognized by the appropriate national authority may be used.

The level of toxicity is determined by either tests in accordance with 6.2.1.3 or a calculation method using the following
formula:

1
f

LCg,Toxic (mixture) =

=y

n
i=1
where f; = mole fraction of the i component substance of the mixture, and

where T; = toxicity index of the i" component substance of the mixture (the T; equals the LCs value when available).

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

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 LCs value of the mixture’s corrosive components is equal to or less
than 5 000 mL/m® (ppm) when the LCs value is calculated by the formula:

1

nof.
Zm

=1 ‘ci

LC;,Corrosive (mixture) =

—

2009-2010 EDITION



Chapter 2 2-2-3

where 5 = mole fraction of the i" corrosive component substance of the mixture, and

where T = Toxicity index of the i" corrosive component substance of the mixture (the T, equals the LCsy value when
available).

d) Oxidizing ability is determined either by tests or by calculation methods adopted by the International Standards
Organization (see 1ISO 10156:1996 and ISO 10156-2:2005).

2.5 AEROSOLS

2.5.1 For aerosols, the division of Class 2 and the subsidiary risks depend on the nature of the contents of the aerosol
dispenser. The following provisions must apply:

a) Division 2.1 applies if the contents include 85 per cent by mass or more flammable components and the chemical heat
of combustion is 30 kJ/g or more;

b) Division 2.2 applies if the content contains 1 per cent by mass or less flammable components and the heat of combustion
is less than 20 kJ/g;

c) otherwise the product must be classified as tested by the tests described in the UN Manual of Tests and Criteria, Part lll,
section 31. Extremely flammable and flammable aerosols must be classified in Division 2.1; non-flammable in Division 2.2;

d) gases of Division 2.3 must not be used as a propellant in an aerosol dispenser;

e) where the contents other than the propellant of aerosol dispensers to be ejected are classified as Division 6.1, Packing
Groups Il or lll or Class 8, Packing Groups Il or lll, the aerosol must have a subsidiary risk of Division 6.1 or Class 8;

f) aerosols with contents meeting the criteria of Packing Group | for toxicity or corrosivity are prohibited from transport.

2.5.2 Flammable components are flammable liquids, flammable solids or flammable gases and gas mixtures as defined in
Notes 1 to 3 of subsections 31.1.3 of Part lll of the UN Manual of Tests and Criteria. This designation does not cover pyrophoric,
self-heating or water-reactive substances. The chemical heat of combustion must be determined by one of the following
methods: ASTM D 240, ISO/FDIS 13943: 1999 (E/F) 86.1 to 86.3 or NFPA 30B.

2009-2010 EDITION






2-31

Chapter 3

CLASS 3 — FLAMMABLE LIQUIDS

INTRODUCTORY NOTES
Note 1.— The word “flammable” has the same meaning as “inflammable”’.

Note 2.— The flash point of a flammable liquid may be altered by the presence of an impurity. The substances listed in
Class 3 in the Dangerous Goods List in Part 3 must 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 must be determined experimentally.

3.1 DEFINITION AND GENERAL PROVISIONS
3.1.1 Class 3 includes the following substances:
a) Flammable liquids (see 3.1.2 and 3.1.3);
b) Liquid desensitized explosives (see 3.1.4).

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 (i.e. the maximum temperature likely
to be encountered by the substance in transport).

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.

3.1.3 Liquids meeting the definition in 3.1.2 above 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 Instructions. Liquids are considered to be unable to
sustain combustion for the purposes of these Instructions (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 UN Manual of
Tests and Criteria, Part lll, subsection 32.5.2); or

b) their fire point according to ISO 2592:2000 is greater than 100°C; or

c) they are miscible solutions with a water content of more than 90 per cent by mass.

3.1.4 Liquid desensitized explosives are explosive substances which are dissolved or suspended in water or other liquid
substances, to form homogeneous liquid mixture to suppress their explosive properties (see 1.5.2.3). Entries in the Dangerous
Goods List (Table 3-1) for liquid desensitized explosives are: UN 1204, UN 2059, UN 3064, UN 3343, UN 3357 and UN 3379.

3.2 ASSIGNMENT OF PACKING GROUPS

3.2.1 Table 2-4 should be used for the determination of the packing group of a liquid that presents a risk due to
flammability. For liquids whose only hazard is flammability, the packing group for the material is the packing group shown in
Table 2-4. For a liquid possessing an additional hazard(s), the packing group, determined by using Table 2-4, and the packing
group based on the severity of the additional hazard(s), must be considered. In such cases, the table of precedence of hazard
characteristics appearing in Table 2-1 should be used to determine the correct classification of the liquid.
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3.2.2 Viscous substances such as paints, enamels, lacquers, varnishes, adhesives and polishes having a flash point
below 23°C may be placed in Packing Group Il in conformity with the procedures prescribed in Part Ill, subsection 32.3,
UN Manual of Tests and Criteria, on the basis of:

a) the viscosity expressed as the flow time in seconds;
b) the closed-cup flash point;

c) a solvent separation test; and

d) the size of the receptacle.

3.2.3  Criteria for inclusion in Packing Group Il

Viscous flammable liquids such as paints, enamels, varnishes, adhesives and polishes with a flash point of less than 23°C are
included in Packing Group Il provided that:

a) less than 3 per cent of the clear solvent layer separates in the solvent separation test;

b) the mixture or any separated solvent does not meet the criteria for Division 6.1 or Class 8;
c) the viscosity and flash point are in accordance with Table 2-5;

d) the capacity of the receptacle used does not exceed 30 L.

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 .

3.3 DETERMINATION OF FLASH POINT
The following is a list of documents describing methods for determining the flash point of substances in Class 3:
France (Association frangaise de normalisation, AFNOR, Tour Europe, 92049 Paris La Défense)

— French Standard NF M 07-019
— French Standards NF M 07-011 / NF T 30-050 / NF T 66—009
— French Standard NF M 07-036

Germany (Deutsches Institut fur Normung, Burggrafenstrasse 6, D-10787 Berlin)

— Standard DIN 51755 (flash points below 65°C)
— Standard DIN EN 22719 (flash points above 5°C)
— Standard DIN 53213 (for varnishes, lacquers and similar viscous liquids with flash points below 65°C)

Netherlands

— ASTM D93-90
— ASTM D3278-89
— 1SO 1516

— 1S0O 1523

— 1S0 3679

— 1S0O 3680

Russian Federation (State Committee of the Council of Ministers for Standardization, 113813, GSP, Moscow, M-49 Leninsky
Prospect, 9)

— GOST 12.1.044-84
United Kingdom (British Standards Institution, Customer Services, 389 Chiswick High Road, London, N7 8LB)

— British Standard BS EN 22719
— British Standard BS 2000 Part 170

United States (American Society for Testing Materials, 1916 Race Street, Philadelphia, PA 19103)

ASTM D 3828-93, Standard Test Methods for Flash Point by Small Scale Closed Tester

ASTM D 56-93, Standard Test Method for Flash Point by Tag Closed Tester

TM 3278-96, Standard Test Methods for Flash Point of Liquids by Setaflash Closed-Cup Apparatus
ASTM D 0093-96, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester.
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Table 2-4. Packing group based on flammability

Packing group Flash point (closed-cup) Initial boiling point
I — <35°C
Il <23°C >35°C
] 223°C, <60°C >35°C

Table 2-5. Viscosity and flashpoints

Flash point
Flow time t Jet diameter in °C
in seconds in mm (closed-cup)
20<t<60 4 above 17
60 <t<100 4 above 10
20<t<32 6 above 5
32<t<44 6 above -1
44 <t <100 6 above -5

100 <t 6 -5 and below
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Chapter 4

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

EMIT FLAMMABLE GASES

INTRODUCTORY NOTES

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

Note 2.— Because of the different properties exhibited by the 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 UN Manual of Tests and Criteria, Part Ill, 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 flowchart for these substances is given in 2.4.5 of the UN Recommendations on the
Transport of Dangerous Goods.

4.1 DEFINITIONS AND GENERAL PROVISIONS
4.1.1 Class 4 is divided into three divisions as follows:
a) Division 4.1 — Flammable solids.
Solids which, under conditions encountered in transport, are readily combustible or may cause or contribute to fire through
friction; self-reactive substances which are liable to undergo a strongly exothermic reaction; desensitized explosives which
may explode if not diluted sufficiently.

b) Division 4.2 — Substances liable to spontaneous combustion.

Substances which are liable to spontaneous heating under normal conditions encountered in transport, or to heating up
in contact with air, and being then liable to catch fire.

c) Division 4.3 — Substances which, in contact with water, emit flammable gases.

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

4.1.2 As referenced in this Chapter, test methods and criteria, with advice on application of the tests, are given in the
current edition of the UN Manual of Tests and Criteria, for the classification of the following types of substances of Class 4:

a) Flammable solids (Division 4.1);

O

Self-reactive substances (Division 4.1);

(2]

o

)
)
) Pyrophoric solids (Division 4.2);
) Pyrophoric liquids (Division 4.2);
)

e) Self-heating substances (Division 4.2); and
f) Substances which, in contact with water, emit flammable gases (Division 4.3).
Test methods and criteria for self-reactive substances are given in Part |l of the UN Manual of Tests and Criteria, and test

methods and criteria for the other types of substances of Class 4 are given in Part lll, section 33 of the UN Manual of Tests and
Criteria.

2009-2010 EDITION



2-4-2 Part 2

4.2 FLAMMABLE SOLIDS, SELF-REACTIVE SUBSTANCES AND
DESENSITIZED EXPLOSIVES
4.21 General
Division 4.1 includes the following types of substances:
a) flammable solids (see 4.2.2);
b) self-reactive substances (see 4.2.3); and

c) solid desensitized explosives (see 4.2.4).

4.2.2 Division 4.1 — Flammable solids

4.2.2.1 Definitions and properties
4.2.21.1 Flammable solids are readily combustible solids and solids which may cause fire through friction.

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 not only come 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.

4.2.2.2 Classification of flammable solids

4.2.2.2.1 Powdered, granular or pasty substances must 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 methods and criteria in the
UN Manual of Tests and Criteria, Part lll, subsection 33.2.1, is less than 45 seconds or the rate of burning is more than
2.2 mm/s. Powders of metals or metal alloys must 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.

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

4.2.2.3 Assignment of packing groups

4.2.2.3.1 Packing groups are assigned on the basis of the test methods referred to in 4.2.2.2.1. For readily combustible
solids (other than metal powders), Packing Group Il must be assigned if the burning time is less than 45 seconds and the flame
passes the wetted zone. Packing Group Il must be assigned to powders of metal or metal alloys if the zone of reaction spreads
over the whole length of the sample in 5 minutes or less.

4.2.2.3.2 Packing groups are assigned on the basis of the test methods referred to in 4.2.2.2.1. For readily combustible
solids (other than metal powders), Packing Group Il must be assigned if the burning time is less than 45 seconds and the
wetted zone stops the flame propagation for at least 4 minutes. Packing Group Il must be assigned to metal powders if the
reaction spreads over the whole length of the sample in more than 5 minutes but not more than 10 minutes.

4.2.2.3.3 Solids which may cause fire through friction must be assigned to a packing group by analogy with existing
entries or in accordance with any appropriate special provision (see Table 3-2).

4.2.3 Division 4.1 — Self-reactive substances

4.2.3.1 Definitions and properties

4.2.3.1.1 Definitions
For the purposes of these Instructions:

Self-reactive substances are thermally unstable substances liable to undergo a strongly exothermic decomposition even
without the participation of oxygen (air). The following substances must not be considered to be self-reactive substances of
Division 4.1 if:

a) they are explosives according to the criteria of Class 1;
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b) they are oxidizing substances according to the classification procedure for Division 5.1 (see 5.2.1.1) except that
mixtures of oxidizing substances which contain 5.0 per cent or more of combustible organic substances must 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 is greater than 75°C for a 50 kg package.

Note 1.— The heat of decomposition can be determined by using any internationally recognized method, e.g. differential
scanning calorimetry and adiabatic calorimetry.

Note 2. — Any substance which shows the properties of a self-reactive substance must be classified as such, even if this
substance gives a positive test result, according to 4.3.2 for inclusion in Division 4.2.

Note 3.— Mixtures of oxidizing substances meeting the criteria of Division 5.1 which contain 50 per cent or more of
combustible organic substances, which do not meet the criteria mentioned in a), c), d) or e) above, must be subjected to the
self-reactive substance classification procedure.

A mixture showing the properties of a self-reactive substance, type B to F, must 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) of the UN
Recommendations must be considered for classification as a substance of Division 5.1 (see 5.2.1.1).

4.2.3.1.2 Properties
The decomposition of self-reactive substances can be initiated by heat, contact with catalytic impurities (e.g. acids, heavy-metal
compounds, bases), friction or impact. The rate of decomposition increases with temperature and varies with the substance.
Decomposition, particularly if no ignition occurs, may result in the evolution of toxic gases or vapours. For certain self-reactive
substances, the temperature must 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 include some of the following types of compounds:

a) aliphatic azo compounds (—C—N=N—C—);

b) organic azides (—C—N3);

c) diazonium salts (—CN;"Z);

d) N-nitroso compounds (—N—N=0); and

e) aromatic sulphohydrazides (—SO,—NH—NH,).

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

4.2.3.2 Classification of self-reactive substances
4.2.3.2.1 Self-reactive substances are classified according to the degree of danger they present.

4.2.3.2.2 Related substances are specifically listed by name in the Dangerous Goods List (Table 3-1). Related substances
are UN 2956, UN 3242 and UN 3251.

4.2.3.2.3 Self-reactive substances permitted for transport are listed in 4.2.3.2.4. For each permitted substance listed, the
appropriate generic entry of the Dangerous Goods List (UN 3221 to 3240) is assigned, and appropriate subsidiary risks and
remarks providing relevant information are given. The generic entries specify:

— the self-reactive substance type (B to F);

— the physical state (i.e. liquid/solid); and

— when temperature control is required.

4.2.3.2.4 List of currently assigned self-reactive substances in packages

The following table (Table 2-6) is reproduced from 2.4.2.3.2.3 of the UN Recommendations on the Transport of Dangerous
Goods (Fifteenth revised edition), with irrelevant material removed.
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Table 2-6. List of currently assigned self-reactive substances in packages

Note.— Self-reactive substances to be transported must fulfil the classification and the control and emergency temperatures
(derived from the self-accelerating decomposition temperature (SADT)) as listed.

Control Emergency UN
Concentration  temperature  temperature generic

Self-reactive substance (%) (°C) (°C) entry Notes
Acetone-pyrogallol copolymer 2-diazo-1-naphthol-5-sulphonate 100 3228
Azodicarbonamide formulation type B, temperature controlled <100 FORBIDDEN 1,2
Azodicarbonamide formulation type C <100 3224 3
Azodicarbonamide formulation type C, temperature controlled <100 3234 3
Azodicarbonamide formulation type D <100 3226 4
Azodicarbonamide formulation type D, temperature controlled <100 3236 4
2,2'-Azodi (2,4-dimethyl-4-methoxyvaleronitrile) 100 -5 +5 3236
2,2-Azodi (2,4-dimethyl-valeronitrile) 100 +10 +15 3236
2,2'-Azodi (ethyl-2-methylpropionate) 100 +20 +25 3235
1,1-Azodi (hexahydrobenzonitrile) 100 3226
2,2'-Azodi (isobutyronitrile) 100 +40 +45 3234
2,2'-Azodi (isobutyronitrile) as a water-based paste <50 3224
2,2'-Azodi (2-methylbutyronitrile) 100 +35 +40 3236
Benzene-1,3-disulphonyl hydrazide, as a paste 52 3226
Benzenesulphonyl hydrazide 100 3226
4-(Benzyl(ethyl)amino)-3-ethoxybenzenediazonium zinc chloride 100 3226
4-(Benzyl(methyl)amino)-3-ethoxybenzenediazonium zinc chloride 100 +40 +45 3236
3-Chloro-4-diethylaminobenzenediazonium zinc chloride 100 3226
2-Diazo-1-naphthol-4-sulphonyl chloride 100 FORBIDDEN 2
2-Diazo-1-naphthol-5-sulphonyl chloride 100 FORBIDDEN 2
2-Diazo-1-naphthol sulphonic acid ester mixture, type D <100 3226 7
2,5-Dibutoxy-4-(4-morpholinyl)-benzenediazonium, tetrachlorozincate
(2:1) 100 3228
2,5-Diethoxy-4-morpholinobenzenediazonium tetrafluoroborate 100 +30 +35 3236
2,5-Diethoxy-4-morpholinobenzenediazonium zinc chloride 67-100 +35 +40 3236
2,5-Diethoxy-4-morpholinobenzenediazonium zinc chloride 66 +40 +45 3236
2,5-Diethoxy-4-(4-morpholinyl)-benzenediazonium sulphate 100 3226
2,5-Diethoxy-4-(phenylsulphonyl) benzenediazonium zinc chloride 67 +40 +45 3236
Diethylenegycol bis (allyl carbonate) + Di-isopropyl-peroxydicarbonate =88 + <12 1o 0 3237
2,5-Dimethoxy-4-(4-methylphenylsulphonyl) benzenediazonium zinc
chloride 79 +40 +45 3236
4-(Dimethylamino)-benzenediazonium trichlorozincate (-1) 100 3228
4-Dimethylamino-6-(2-dimethylaminoethoxy) toluene-2-diazonium zinc
chloride 100 +40 +45 3236
N,N’-Dinitroso-N,N'-dimethyl terephthalamide, as a paste 72 3224
N,N’-Dinitrosopentamethylenetetramine 82 3224 5
Diphenyloxide-4,4’-disulphonyl hydrazide 100 3226
4-Dipropylaminobenzenediazonium zinc chloride 100 3226
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Control Emergency UN
Concentration ~ temperature ~ temperature generic
Self-reactive substance (%) (°C) (°C) entry Notes
2-(n,n-Ethoxycarbonylphenylamino)-3-methoxy-4-(n-methyl-n-
cyclohexylamino) benzenediazonium zinc chloride 63-92 +40 +45 3236
2-(n,n-Ethoxycarbonylphenylamino)-3-methoxy-4-(n-methyl-n-
cyclohexylamino) benzenediazonium zinc chloride 62 +35 +40 3236
N-Formyl-2-(nitromethylene)-1,3-perhydrothiazine 100 +45 +50 3236
2-(2-Hydroxyethoxy)-1-(pyrrolidin-1-yl) benzene-4-diazonium zinc
chloride 100 +45 +50 3236
3-(2-Hydroxyethoxy)-4-(pyrrolidin-1-yl) benzenediazonium zinc chloride 100 +40 +45 3236
2-(n,n-Methylaminoethylcarbonyl)-4-(3,4-dimethylphenylsulphonyl)
benzenediazonium hydrogen sulphate 96 +45 +50 3236
4-Methylbenzenesulphonylhydrazide 100 3226
3-Methyl-4-(pyrrolidin-1-yl) benzenediazonium tetrafluoroborate 95 +45 +50 3234
4-Nitrosophenol 100 +35 +40 3236
Self-reactive liquid, sample 3223 6
Self-reactive liquid, sample temperature controlled 3233 6
Self-reactive solid, sample 3224 6
Self-reactive solid, sample temperature controlled 3234 6
Sodium 2-diazo-1-naphthol-4-sulphonate 100 3226
Sodium 2-diazo-1-naphthol-5-sulphonate 100 3226
Tetramine palladium (Il) nitrate 100 +30 +35 3234
NOTES:
1. Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (b) of the UN Recommendations.
2. “EXPLOSIVE” subsidiary risk label required and consequently forbidden for transport by air under any circumstance.
3. Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (c) of the UN Recommendations.
4. Azodicarbonamide formulations which fulfil the criteria of 2.4.2.3.3.2 (d) of the UN Recommendations.
5. With a compatible diluent having a boiling point of not less than 150°C.
6. See4.2.3.26.
7. 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) of the UN
Recommendations.

4.2.3.2.5 Classification of self-reactive substances not listed in Table 2-6 and assignment to a generic entry must be made
by the appropriate authority of the State 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 of the UN Recommendations. The applicable classification procedures, test methods and
criteria, and an example of a suitable test report, are given in the current edition of the UN Manual of Tests and Criteria, Part Il. The
statement of approval must contain the classification and the relevant transport conditions.

4.2.3.2.6 Samples of self-reactive substances not listed in Table 2-6, 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:

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

b) the sample is packed in a combination packaging consisting of a plastic IP.2 inner packaging with a capacity not exceeding
0.5 L or 0.5 kg which is placed in a wooden box (4C1), plywood box (4D) or fibreboard box (4G) with the maximum net
quantity per package not exceeding 1 L or 1 kg; and

c) the available data indicate that the control temperature, if any, is sufficiently low to prevent any dangerous decomposition
and sufficiently high to prevent any dangerous phase separation.
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4.2.3.3 Temperature control requirements

With the exception of self-reactive solids of type B, which are forbidden for transport by air under any circumstance, self-
reactive substances which require temperature control during transport are forbidden for transport by air unless exempted (see
1;1.1.2). Self-reactive substances must be subject to temperature control if their self-accelerating decomposition temperature
(SADT) is less than or equal to 55°C. Test methods for determining the SADT are given in the current edition of the UN Manual
of Tests and Criteria. The test selected must be conducted in a manner which is representative of the package to be
transported both in size and material of construction.

4.2.3.4 Desensitization of self-reactive substances

4.2.3.4.1 In order to ensure safety in transport, self-reactive substances may be desensitized by the use of a diluent.
When a diluent is used, the self-reactive substance must be tested with the diluent present in the concentration and form to be
used in transport.

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

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

4.2.4 Division 4.1 — Solid desensitized explosives

4.2.4.1 Definition

Solid desensitized explosives are explosive substances which are wetted with water or alcohols or are diluted with other
substances to form a homogeneous solid mixture to suppress their explosive properties. Entries in the Dangerous Goods List
for solid desensitized explosives are UN 1310, 1320, 1321, 1322, 1336, 1337, 1344, 1347, 1348, 1349, 1354, 1355, 1356,
1357, 1517, 1571, 2555, 2556, 2557, 2852, 2907, 3317, 3319, 3344, 3364, 3365, 3366, 3367, 3368, 3369, 3370, 3376, UN
3380 and UN 3474.

4.2.4.2 Substances that:

a) have been provisionally accepted into Class 1 according to Test Series 1 and 2 but exempted from Test Series 6;
b) are not self-reactive substances of Division 4.1;

c) are not substances of Class 5.

are also assigned to Division 4.1. UN 2956, UN 3241, UN 3242 and UN 3251 are such entries.

4.3 SUBSTANCES LIABLE TO SPONTANEOUS COMBUSTION
(DIVISION 4.2)

4.3.1 Definitions and properties

4.3.1.1 Division 4.2 includes:

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

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

4.3.1.2 Self-heating of substances, leading to spontaneous combustion, is caused by reaction of the substance with oxygen
(in the air) and the heat developed not being conducted away sufficiently rapidly to the surroundings. Spontaneous combustion
occurs when the rate of heat production exceeds the rate of heat loss and the auto-ignition temperature is reached.

4.3.2 Classification in Division 4.2
4.3.2.1 Solids are considered pyrophoric solids which must be classified in Division 4.2 if, in tests performed in

accordance with the test method given in the current edition of the UN Manual of Tests and Criteria, Part lll, subsection 33.3.1,
the sample ignites in one of the tests.
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4.3.2.2 Liquids are considered pyrophoric liquids which must be classified in Division 4.2 if, in tests performed in
accordance with the test method given in the current edition of the UN Manual of Tests and Criteria, Part Ill, subsection
33.3.1.5, the liquid ignites in the first part of the test, or if it ignites or chars the filter paper.

4.3.2.3 Self-heating substances

4.3.2.3.1 A substance must be classified as a self-heating substance of Division 4.2 if, in tests performed in accordance
with the test method given in the current edition of the UN Manual of Tests and Criteria, Part Ill, subsection 33.3.1.6:

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

b) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
usingg a 100 mm sample cube at 120°C and the substance is to be transported in packages with a volume of more than
3m’

c) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
using a 100 mm sample cube at 100°C and the substance is to be transported in packaging with a volume of more than
450 L;

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

Self-reactive substances, except for type G, which also give a positive result according to this test method must not be
classified in Division 4.2 but in Division 4.1 (see 4.2.3.1.1).

4.3.2.3.2 A substance must not be classified in Division 4.2 if:

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

b) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
using a 25 mm sample cube at 140°C, a negative result is obtained in a test using a 100 mm sample cube at 120°C
and the substance is to be transported in packagings with a volume of not more than 3 cubic metres; or

c) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
using a 25 mm sample cube at 140°C, a negative result is obtained in a test using a 100 mm sample cube at 100°C
and the substance is to be transported in packagings with a volume of not more than 450 L.

4.3.3 Assignment of packing groups
4.3.3.1 Packing Group | must be assigned to all pyrophoric liquids and solids.

4.3.3.2 Packing Group Il must be assigned to self-heating substances which give positive results in a test using a 25 mm
sample cube at 140°C.

4.3.3.3 Packing Group Ill must be assigned to self-heating substances if:

a) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
using a 25 mm sample cube at 140°C and the substance is to be transported in packagings with a volume of more than
3 cubic metres;

b) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
using a 25 mm sample cube at 140°C, a positive result is obtained in a test using a 100 mm sample cube at 120°C and
the substance is to be transported in packagings with a volume of more than 450 L; or

c) a positive result is obtained in a test using a 100 mm sample cube at 140°C and a negative result is obtained in a test
using a 25 mm sample cube at 140°C and a positive result is obtained in a test using a 100 mm sample cube at 100°C.

4.4 SUBSTANCES WHICH, IN CONTACT WITH WATER, EMIT
FLAMMABLE GASES (DIVISION 4.3)
4.4.1 Definitions and properties
4.4.1.1 Division 4.3 — Substances which, in contact with water, emit flammable gases.
4.4.1.2 Certain substances in contact with water emit flammable gases which can form explosive mixtures with air. Such

mixtures are easily ignited by all ordinary sources of ignition, for example, naked lights, sparking handtools or unprotected light
bulbs. The resulting blast wave and flames may endanger people and the environment. The test method referred to in 4.4.2
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must be used to determine whether the reaction of a substance with water leads to the development of a dangerous amount of
gases which may be flammable. It must not be applied to pyrophoric substances.
4.4.2 Classification in Division 4.3

Substances which, in contact with water, emit flammable gases must be classified in Division 4.3 if, in tests performed in
accordance with the test method given in the UN Manual of Tests and Criteria, Part 11, subsection 33.4.1:

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

b) there is an evolution of a flammable gas at a rate greater than 1 L/kg of the substance per hour.

4.4.3 Assignment of packing groups

4.4.3.1 Packing Group | must be assigned to any substance which reacts vigorously with water at ambient temperatures
and demonstrates generally a tendency for the gas produced to ignite spontaneously, or which reacts readily with water at
ambient temperatures such that the rate of evolution of flammable gas is equal to or greater than 10 L/kg of substance over any
one minute.

4.4.3.2 Packing Group Il must be assigned to any substance which reacts readily with water at ambient temperatures
such that the maximum rate of evolution of flammable gas is equal to or greater than 20 L/kg of substance per hour, and which
does not meet the criteria for Packing Group I.

4.4.3.3 Packing Group lll must be assigned to any substance which reacts slowly with water at ambient temperatures

such that the maximum rate of evolution of flammable gas is equal to or greater than 1 L/kg of substance per hour, and which
does not meet the criteria for Packing Groups | or II.

4.5 CLASSIFICATION OF ORGANOMETALLIC SUBSTANCES

Depending on their properties, organometallic substances may be classified in Divisions 4.2 or 4.3, as appropriate, in accordance
with the flowchart scheme given in Figure 2.4.2 of the UN Recommendations on the Transport of Dangerous Goods.
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Chapter 5

CLASS 5 — OXIDIZING SUBSTANCES; ORGANIC PEROXIDES

INTRODUCTORY NOTE
Because of the different properties exhibited by dangerous goods within Divisions 5.1 and 5.2, it is impracticable to establish a

single criterion for classification in either division. Tests and criteria for assignment to the two divisions of Class 5 are addressed
in this Chapter and in the UN Manual of Tests and Criteria.

5.1 DEFINITIONS AND GENERAL PROVISIONS
Class 5 is divided into two divisions as follows:
a) Division 5.1 — Oxidizing substances

Substances which, in themselves are not necessarily combustible, may generally, by yielding oxygen, cause or
contribute to the combustion of other material. Such substances may be contained in an article.

b) Division 5.2 — Organic peroxides
Organic substances which contain the bivalent —0—O0— structure and may be considered derivatives of hydrogen
peroxide, where one or both of the hydrogen atoms have been replaced by organic radicals. Organic peroxides are
thermally unstable substances, which may undergo exothermic, self-accelerating decomposition. In addition, they may
have one or more of the following properties:
i) be liable to explosive decomposition;
i) burn rapidly;
ii) be sensitive to impact or friction;

iv) react dangerously with other substances;

v) cause damage to the eyes.

5.2 OXIDIZING SUBSTANCES (DIVISION 5.1)

5.2.1 Classification in Division 5.1

5.2.1.1 Oxidizing substances are classified in Division 5.1 in accordance with the test methods, procedures and criteria in
5.2.2, 5.2.3 and the UN Manual of Tests and Criteria, Part lll, section 34. In the event of divergence between test results and
known experience, the appropriate authority of the State of Origin must be consulted to establish the appropriate classification
and packing group.

Note.— Where substances of this division are listed in the Dangerous Goods List in 3;2, reclassification of those
substances in accordance with these criteria need only be undertaken when this is necessary for safety.
5.2.2 Oxidizing solids
5.2.2.1 Ciriteria for classification in Division 5.1
5.2.2.1.1 Tests are performed to measure the potential for a solid substance to increase the burning rate or burning intensity
of a combustible substance when the two are thoroughly mixed. The procedure is given in the UN Manual of Tests and Criteria,

Part lll, subsection 34.4.1. Tests are conducted on the substance to be evaluated mixed with dry fibrous cellulose in mixing ratios
of 1:1 and 4:1, by mass, of sample to cellulose. The burning characteristics of the mixtures are compared with the standard 3:7
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mixture, by mass, of potassium bromate to cellulose. If the burning time is equal to or less than this standard mixture, the burning
times should be compared with those from the Packing Group | or Il reference standards, 3:2 and 2:3 ratios, by mass, of potassium
bromate to cellulose, respectively.

5.2.2.1.2 The classification test results are assessed on the basis of:
a) the comparison of the mean burning time with those of the reference mixtures; and
b) whether the mixture of substance and cellulose ignites and burns.

5.2.2.1.3 A solid substance is classified in Division 5.1 if the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits
a mean burning time equal to or less than the mean burning time of a 3:7 mixture (by mass) of potassium bromate and
cellulose.

5.2.2.1.4 Assignment of packing groups

Solid oxidizing substances are assigned to a packing group according to the test procedure in the UN Manual of Tests and Criteria,
Part Ill, section 34.4.1, in accordance with the following criteria:

a) Packing Group |: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean
burning time less than the mean burning time of a 3:2 mixture, by mass, of potassium bromate and cellulose;

b) Packing Group II: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean
burning time equal to or less than the mean burning time of a 2:3 mixture (by mass) of potassium bromate and cellulose
and the criteria for Packing Group | are not met;

c) Packing Group lll: any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean
burning time equal to or less than the mean burning time of a 3:7 mixture (by mass) of potassium bromate and cellulose
and the criteria for Packing Groups | and Il are not met;

d) Not Division 5.1: any substance which, in both the 4:1 and 1:1 sample-to-cellulose ratio (by mass) tested, does not
ignite and burn, or exhibits mean burning times greater than that of a 3:7 mixture (by mass) of potassium bromate and
cellulose.

5.2.3 Oxidizing liquids
5.2.3.1  Criteria for classification in Division 5.1

5.2.3.1.1 A test is performed to determine the potential for a liquid substance to increase the burning rate or burning
intensity of a combustible substance or for spontaneous ignition to occur when the two are thoroughly mixed. The procedure is
given in the UN Manual of Tests and Criteria, Part lll, subsection 34.4.2. It measures the pressure rise time during combustion.
Whether a liquid is an oxidizing substance of Division 5.1 and, if so, whether Packing Group I, Il or Illl must be assigned, is
decided on the basis of the test result (see also precedence of hazards characteristics).

5.2.3.1.2 The classification test results are assessed on the basis of:
a) whether the mixture of substance and cellulose spontaneously ignites;

b) the comparison of the mean time taken for the pressure to rise from 690 kPa to 2 070 kPa gauge with those of the
reference substances.

5.2.3.1.3 A liquid substance is classified in Division 5.1 if the 1:1 mixture, by mass, of substance and cellulose tested,
exhibits a mean pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture, by mass, of 65 per cent
aqueous nitric acid and cellulose.

5.2.3.2 Assignment of packing groups

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

Packing Group I:  any substance which, in the 1:1 mixture, by mass, of substance and cellulose tested, spontaneously ignites;
or the mean pressure rise time of a 1:1 mixture, by mass, of substance and cellulose is less than that of a
1:1 mixture, by mass, of 50 per cent perchloric acid and cellulose.

Packing Group Il: any substance which, in the 1:1 mixture, by mass, of substance and cellulose tested, exhibits a mean
pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture, by mass, of 40 per
cent aqueous sodium chlorate solution and cellulose; and the criteria for Packing Group | are not met.

Packing Group lll: any substance which, in the 1:1 mixture, by mass, of substance and cellulose tested, exhibits a mean
pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture, by mass, of 65 per
cent aqueous nitric acid and cellulose; and the criteria for Packing Groups | and Il are not met.
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Not Division 5.1:  any substance which, in the 1:1 mixture, by mass, of substance and cellulose tested, exhibits a pressure
rise of less than 2 070 kPa gauge; or exhibits a mean pressure rise time greater than the mean pressure
rise time of a 1:1 mixture, by mass, of 65 per cent aqueous nitric acid and cellulose.

5.3 ORGANIC PEROXIDES (DIVISION 5.2)

5.3.1 Properties
5.3.1.1 Organic peroxides are liable to exothermic decomposition which can be started by heat, contact with impurities
(e.g. acids, heavy metal compounds, amines), friction or impact. The rate of decomposition increases with temperature and
varies with the peroxide formulation. Decomposition may result in the evolution of harmful or flammable gases or vapours. For
certain organic peroxides the temperature must be controlled during transport. Some organic peroxides decompose explosively,

particularly if confined. This characteristic may be modified by the addition of diluents or by the use of appropriate packagings.
Many organic peroxides burn vigorously.

5.3.1.2 Contact of organic peroxides with the eyes should be avoided. Some organic peroxides will cause serious injury to
the cornea, even after brief contact, or will be corrosive to the skin.
5.3.2 Classification of organic peroxides

5.3.2.1 Any organic peroxide must be considered for classification in Division 5.2 unless the organic peroxide formulation
contains:

a) not more than 1.0 per cent available oxygen from the organic peroxides when containing not more than 1.0 per cent
hydrogen peroxide; or

b) not more than 0.5 per cent available oxygen from the organic peroxides when containing more than 1.0 per cent but not
more than 7.0 per cent hydrogen peroxide.

Note.— The available oxygen content (per cent) of an organic peroxide formulation is given by the formula
16 x X (n; x ¢;/my)
where n; = number of peroxygen groups per molecule of organic peroxide i;
¢; = concentration (mass in percentage) of organic peroxide i; and

m; = molecular mass of organic peroxide i.
5.3.2.2 Organic peroxides are classified according to the degree of danger they present.

5.3.2.3 Organic peroxides permitted for transport are listed in 5.3.2.4. For each permitted substance, Table 2-7 assigns
the appropriate generic entry in the Dangerous Goods List (UN 3103 to 3120) and provides relevant information. The generic
entries specify:

a) organic peroxide type (B to F);
b) physical state (liquid or solid); and

c) temperature control, when required (see 5.3.3).

5.3.2.3.1 Mixtures of the listed formulations may be classified as the same type of organic peroxide as that of the most
dangerous component and be transported under the conditions of transport given for this type. However, as two stable
components can form a thermally less stable mixture, the self-accelerating decomposition temperature (SADT) of the mixture
must be determined and, if necessary, temperature control applied as required by 5.3.3.

5.3.2.4 List of currently assigned organic peroxides

The following table (Table 2-7) is reproduced from 2.5.3.2.4 of the UN Recommendations on the Transport of Dangerous
Goods (Fifteenth revised edition), with irrelevant material removed.

5.3.2.5 Classification of organic peroxides not listed in 5.3.2.4 and assignment to a generic entry must be made by the
appropriate authority of the State of Origin on the basis of a test report. Principles applying to the classification of such
substances are provided in 2.5.3.3 of the UN Recommendations. The applicable classification procedures, test methods and
criteria, and an example of a suitable test report, are given in the current edition of the UN Manual of Tests and Criteria, Part Il.
The statement of approval must contain the classification and the relevant transport conditions.
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5.3.2.6 Samples of new formulations of organic peroxides not listed in 5.3.2.4 for which complete test data are not
available and which are to be transported for further testing or evaluation may be assigned to one of the appropriate entries for
Organic peroxide Type C provided that the following conditions are met:

a) the available data indicate that the sample would be no more dangerous than organic peroxide type B;

b) itis packed in a combination packaging consisting of a plastic IP.2 inner packaging with a capacity not exceeding 0.5 L
or 0.5 kg which is placed in a wooden box (4C1), plywood box (4D) or fibreboard box (4G) with the maximum net
quantity per package not exceeding 1 L or 1 kg; and

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

5.3.3 Temperature control requirements

5.3.3.1  An organic peroxide formulation must be regarded as possessing explosive properties when, in laboratory testing,
the formulation is liable to detonate, to deflagrate rapidly or to show a violent effect when heated under confinement. With the
exception of organic peroxides of type B, which are forbidden for transport by air under any circumstance, organic peroxides
requiring temperature control during transport are forbidden for transport by air unless exempted (see 1;1.1.2).

5.3.3.2 The following organic peroxides must be subjected to temperature control during carriage:
a) organic peroxides types B and C with an SADT <50°C;

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

c) organic peroxides types E and F with an SADT <45°C.

5.3.3.3 Test methods for determining the SADT are given in the UN Manual of Tests and Criteria, Part lll, section 28. The
test selected must be conducted in a manner which is representative of the package to be transported.

5.3.3.4 Test methods for determining the flammability are given in the UN Manual of Tests and Criteria, Part lll, subsection 32.4.

5.3.4 Desensitization of organic peroxides

5.3.4.1 In order to ensure safety during transport, organic peroxides are, in many cases, desensitized by organic liquids or
solids, inorganic solids or water. Where a percentage of a substance is stipulated, this refers to the percentage by mass,
rounded to the nearest whole number. In general, desensitization should be such that in case of spillage or fire, the organic
peroxide may not concentrate to a dangerous extent.

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

a) Diluents type A are organic liquids which are compatible with the organic peroxide and which have a boiling point of not
less than 150°C. Type A diluents may be used for desensitizing all organic peroxides;

b) Diluents type B are organic liquids which are compatible with the organic peroxide and which have a boiling point of
less than 150°C but not less than 60°C and a flash point of not less than 5°C. Type B diluents may be used for
desensitization of all provided that the boiling point of the liquid is at least 60°C higher than the SADT in a 50 kg
package.

5.3.4.3 Diluents, other than type A or type B, may be added to organic peroxide formulations as listed in Table 2-7
provided that they are compatible. However, replacement of all or part of a type A or type B diluent by another diluent with
differing properties requires that the organic peroxide formulation be reassessed in accordance with the normal acceptance
procedure for Division 5.2.

5.3.4.4 Water may only be used for the desensitization of organic peroxides which are shown in Table 2-7 or in the
statement of approval according to 5.3.2.5 with the approval of the appropriate authority of the State of Manufacture or when
the organic peroxide formulation is specified as being with water or as a stable dispersion in water.

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

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

2009-2010 EDITION



Chapter 5 2-5-5

Table 2-7. List of currently assigned organic peroxides in packages

Note.— Peroxides to be transported must fulfil the classification and the control and emergency temperatures (derived from
the self-accelerating decomposition temperature (SADT)) as listed.

Diluent  Inert Control  Emergency
Diluent  type B solid Water tempera- tempera- UN
Concentration  type A (percent) (per  (per ture ture generic

Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
Acetyl acetone peroxide <42 248 28 3105 2
Acetyl acetone peroxide <32 as a paste 3106 20
Acetyl cyclohexanesulphonyl peroxide <82 =12 -10 0 FORBIDDEN 3
Acetyl cyclohexanesulphonyl peroxide <32 =68 -10 0 3115
tert-Amyl hydroperoxide <88 26 26 3107
tert-Amyl peroxyacetate <62 =38 3105
tert-Amyl peroxybenzoate <100 3103
tert-Amyl peroxy-2-ethylhexanoate <100 +20 +25 3115
tert-Amyl peroxy-2-ethylhexyl carbonate <100 3105
tert-Amylperoxy isopropyl carbonate <77 223 3103
tert-Amyl peroxyneodecanoate <77 223 0 +10 3115

+ tert-Amyl peroxyneodecanoate <47 =53 0 +10 3119
tert-Amyl peroxypivalate <77 223 +10 +15 3113
tert-Amylperoxy-3,5,5-trimethylhexanoate <100 FORBIDDEN 3
tert-Butyl cumyl peroxide >42-100 3107
tert-Butyl cumyl peroxide <52 =48 3108
n-Butyl-4,4-di-(tert-butylperoxy) valerate >52-100 3103
n-Butyl-4,4-di-(tert-butylperoxy) valerate <52 248 3108
tert-Butyl hydroperoxide >79-90 210 3103 13
tert-Butyl hydroperoxide <80 =220 3105 413
tert-Butyl hydroperoxide <79 >14 3107 13,23
tert-Butyl hydroperoxide <72 =28 3109 13
tert-Butyl hydroperoxide + Di-tert-butylperoxide <82 +>9 7 3103 13
tert-Butyl monoperoxymaleate >52-100 FORBIDDEN 3
tert-Butyl monoperoxymaleate <52 248 3103
tert-Butyl monoperoxymaleate <52 =48 3108
tert-Butyl monoperoxymaleate <52 as a paste 3108
tert-Butyl peroxyacetate >52-77 =223 FORBIDDEN 3
tert-Butyl peroxyacetate >32-52 248 3103
tert-Butyl peroxyacetate <32 =68 3109
tert-Butyl peroxybenzoate >77-100 3103
tert-Butyl peroxybenzoate >52-77 223 3105
tert-Butyl peroxybenzoate <52 248 3106
tert-Butyl peroxybutyl fumarate <52 =248 3105
tert-Butyl peroxycrotonate <77 223 3105
tert-Butyl peroxydiethylacetate <100 +20 +25 3113
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN

Concentration  type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
tert-Butyl peroxy-2-ethylhexanoate >52-100 +20 +25 3113
tert-Butyl peroxy-2-ethylhexanoate >32-52 48 +30 +35 3117
tert-Butyl peroxy-2-ethylhexanoate <52 =48 +20 +25 3118
tert-Butyl peroxy-2-ethylhexanoate <32 268 +40 +45 3119
tert-Butyl peroxy-2-ethylhexanoate + 2,2-Di- <12+<14 =14 =60 3106
(tert-butylperoxy) butane
tert-Butyl peroxy-2-ethylhexanoate + 2,2-Di- <31+ <36 =14 233 +35 +40 3115
(tert-butylperoxy) butane
tert-Butyl peroxy-2-ethylhexylcarbonate <100 3105
tert-Butyl peroxyisobutyrate >52-77 223 +15 +20 FORBIDDEN 3
tert-Butyl peroxyisobutyrate <52 48 +15 +20 3115
tert-Butylperoxy isopropylcarbonate <77 223 3103
1-(2-tert-Butylperoxy isopropyl)-3- <77 =223 3105
isopropenylbenzene
1-(2-tert-Butylperoxy isopropyl)-3- <42 =58 3108
isopropenylbenzene
tert-Butyl peroxy-2-methylbenzoate <100 3103
tert-Butyl peroxyneodecanoate >77-100 -5 +5 3115
tert-Butyl peroxyneodecanoate <77 223 0 +10 3115
tert-Butyl peroxyneodecanoate <52 as a stable 0 +10 3119

dispersion in

water

tert-Butyl peroxyneodecanoate <42 as a stable 0 +10 3118

dispersion in

water (frozen)
tert-Butyl peroxyneodecanoate <32 =68 0 +10 3119
tert-Butyl peroxyneoheptanoate <77 223 0 +10 3115
tert-Butyl peroxyneoheptanoate <42 as a stable 0 +10 3117

dispersion in

water
tert-Butyl peroxypivalate >67-77 223 0 +10 3113
tert-Butyl peroxypivalate >27-67 233 0 +10 3115
tert-Butyl peroxypivalate <27 =73 +30 +35 3119
tert-Butylperoxy stearylcarbonate <100 3106
tert-Butyl peroxy-3,5,5- trimethylhexanoate >32-100 3105
+ tert-Butyl peroxy-3,5,5- trimethylhexanoate <42 =58 3106

tert-Butyl peroxy-3,5,5- trimethylhexanoate <32 >68 3109
3-Chloroperoxybenzoic acid >57-86 =14 FORBIDDEN 3
3-Chloroperoxybenzoic acid <57 23 240 3106
3-Chloroperoxybenzoic acid <77 =6 217 3106
Cumyl hydroperoxide >90-98 <10 3107 13
Cumyl hydroperoxide <90 <10 3109 13,18
Cumyl peroxyneodecanoate <77 223 -10 0 3115
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN
Concentration  type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
Cumyl peroxyneodecanoate <87 213 -10 0 3115
Cumyl peroxyneodecanoate <52asa -10 0 3119
stable dispersion
in water
Cumyl peroxyneoheptanoate <77 223 -10 0 3115
Cumyl peroxypivalate <77 223 -5 +5 3115
Cyclohexanone peroxide(s) <91 =9 3104 13
Cyclohexanone peroxide(s) <72 228 3105 5
Cyclohexanone peroxide(s) <72asa 3106 5,20
paste
Cyclohexanone peroxide(s) <32 =68 Exempt 29
Diacetone alcohol peroxides <57 =26 28 +40 +45 3115 6
Diacetyl peroxide <27 =73 +20 +25 3115 7,13
Di-tert-amyl peroxide <100 3107
1,1-Di-(tert-amylperoxy) cyclohexane <82 =18 3103
Dibenzoyl peroxide >51-100 <48 FORBIDDEN 3
Dibenzoyl peroxide >77-94 =6 FORBIDDEN 3
Dibenzoyl peroxide <77 =23 3104
Dibenzoyl peroxide <62 228 =10 3106
Dibenzoyl peroxide >52-62 as a 3106 20
paste
Dibenzoyl peroxide >35-52 248 3106
Dibenzoyl peroxide >36-42 =18 <40 3107
Dibenzoyl peroxide <56.5 as a paste =15 3108
Dibenzoyl peroxide <52 as a paste 3108 20
Dibenzoyl peroxide <42 as a stable 3109
dispersion in
water
Dibenzoyl peroxide <35 =65 Exempt 29
Di-(4-tert-butylcyclohexyl) peroxydicarbonate <100 +30 +35 3114
Di-(4-tert-butylcyclohexyl) peroxydicarbonate <42 as a stable +30 +35 3119
dispersion in
water
Di-tert-butyl peroxide >52-100 3107
Di-tert-butyl peroxide <52 =248 3109 25
Di-tert-butyl peroxyazelate <52 248 3105
2,2-Di-(tert-amylperoxy)butane <57 243 3105
2,2-Di-(tert-butylperoxy)butane <52 248 3103
1,6-Di-(tert-butylperoxycarbonyloxy) hexane <72 =228 3103
1,1-Di-(tert-butylperoxy)cyclohexane >80-100 FORBIDDEN 3
1,1-Di-(tert-butylperoxy)cyclohexane >52-80 =220 3103
1,1-Di-(tert-butylperoxy)cyclohexane <72 228 3103 30
1,1-Di-(tert-butylperoxy)cyclohexane >42-52 =248 3105
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN
Concentration  type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
1,1-Di-(tert-butylperoxy)cyclohexane <42 213 245 3106
1,1-Di-(tert-butylperoxy)cyclohexane <42 =58 3109
1,1-Di-(tert-butylperoxy)cyclohexane <27 =225 3107 21
1,1-Di-(tert-butylperoxy)cyclohexane <13 213 274 3109
+ 1,1-Di-(tert-butylperoxy)cyclohexane + tert- <43+<16 =41 3105
butyl peroxy-2-ethylhexanoate
+ 1,1-Di-(tert-butylperoxy)-3,3,5- <90 =10 3103 30
trimethylcyclohexane
Di-n-butyl peroxydicarbonate >27-52 =48 -15 -5 3115
Di-n-butyl peroxydicarbonate <42 as a stable -15 -5 3118
dispersion in
water (frozen)
Di-n-butyl peroxydicarbonate <27 =73 -10 0 3117
Di-sec-butyl peroxydicarbonate >52-100 -20 -10 3113
Di-sec-butyl peroxydicarbonate <52 =48 -15 -5 3115
Di-(2-tert-butylperoxyisopropyl) benzene(s) >42-100 <57 3106
Di-(2-tert-butylperoxyisopropyl) benzene(s) <42 =58 Exempt 29
Di-(tert-butylperoxy)phthalate >42-52 248 3105
Di-(tert-butylperoxy)phthalate <52 as a paste 3106 20
Di-(tert-butylperoxy)phthalate <42 258 3107
2,2-Di-(tert-butylperoxy)propane <52 248 3105
2,2-Di-(tert-butylperoxy)propane <42 213 245 3106
1,1-Di-(tert-butylperoxy)-3,3,5- >90-100 FORBIDDEN 3
trimethylcyclohexane
1,1-Di-(tert-butylperoxy)-3,3,5- >57-90 =10 3103
trimethylcyclohexane
1,1-Di-(tert-butylperoxy)-3,3,5- <77 223 3103
trimethylcyclohexane
1,1-Di-(tert-butylperoxy)-3,3,5- <57 243 3110
trimethylcyclohexane
1,1-Di-(tert-butylperoxy)-3,3,5- <57 243 3107
trimethylcyclohexane
1,1-Di-(tert-butylperoxy)-3,3,5- <32 =26 242 3107
trimethylcyclohexane
Dicetyl peroxydicarbonate <100 +30 +35 3116
Dicetyl peroxydicarbonate <42 as a stable +30 +35 3119
dispersion in
water
Di-4-chlorobenzoyl peroxide <77 =23 FORBIDDEN 3
Di-4-chlorobenzoyl peroxide <52asa 3106 20
paste
Di-4-chlorobenzoyl peroxide <32 =68 Exempt 29
# Dicumyl peroxide >52-100 3110 12
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN
Concentration  type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
Dicumyl peroxide <52 248 Exempt 29
Dicyclohexyl peroxydicarbonate >91-100 +10 +15 FORBIDDEN 3
Dicyclohexyl peroxydicarbonate <91 =9 +10 +15 3114
Dicyclohexyl peroxydicarbonate <42 as a stable +15 +20 3119
dispersion in
water
Didecanoyl peroxide <100 +30 +35 3114
2,2-Di-(4 4-di(tert-butylperoxy)cyclohexyl) <42 =58 3106
propane
2,2-Di-(4,4-Di-(tert-butylperoxy)cyclohexyl) <22 =78 3107
propane
Di-2,4-dichlorobenzoyl peroxide <77 =23 FORBIDDEN 3
Di-2,4-dichlorobenzoyl peroxide <52 as a paste 3106
with silicon oil
+ Di-2,4-dichlorobenzoyl peroxide <52 as a paste +20 +25 3118
Di-(2-ethoxyethyl) peroxydicarbonate <52 48 -10 0 3115
Di-(2-ethylhexyl)peroxydicarbonate >77-100 -20 -10 3113
Di-(2-ethylhexyl)peroxydicarbonate <77 223 -15 -5 3115
# Di-(2-ethylhexyl)peroxydicarbonate <62 as a stable -15 -5 3119
dispersion in
water
>
Di-(2-ethylhexyl)peroxydicarbonate <52 as a stable -15 -5 3120
dispersion in
water (frozen)
2,2-Dihydroperoxypropane <27 273 FORBIDDEN 3
Di-(1-hydroxycyclohexyl)peroxide <100 3106
Diisobutyryl peroxide >32-52 48 -20 -10 FORBIDDEN 3
Diisobutyryl peroxide <32 =68 -20 -10 3115
Diisopropylbenzene dihydroperoxide <82 25 25 3106 24
Diisopropy! peroxydicarbonate >52-100 -15 -5 FORBIDDEN 3
Diisopropy! peroxydicarbonate <52 48 -20 -10 3115
Diisopropy! peroxydicarbonate <28 =72 -15 -5 3115
Dilauroyl peroxide <100 3106
Dilauroyl peroxide <42 as a stable 3109
dispersion in
water
Di-(3-methoxybutyl) peroxydicarbonate <52 48 -5 5 3115
Di-(2-methylbenzoyl) peroxide <87 =13 +30 +35 FORBIDDEN 3
Di-(3-methylbenzoyl) peroxide + Benzoyl <20+<18+<4 =58 35 40 3115
(3-methylbenzoyl) peroxide + dibenzoyl
peroxide
Di-(4-methylbenzoyl) peroxide <52 as a paste 3106
with silicon oil
2,5-Dimethyl-2,5-di-(benzoylperoxy)hexane >82-100 FORBIDDEN 3
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN
Concentration  type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
2,5-Dimethyl-2,5-di-(benzoylperoxy)hexane <82 =18 3106
2,5-Dimethyl-2,5-di-(benzoylperoxy)hexane <82 =18 3104
2,5-Dimethyl-2,5-di-(tert-butylperoxy)hexane >52-100 3105
2,5-Dimethyl-2,5-di-(tert-butylperoxy) hexane <77 223 3108
2,5-Dimethyl-2,5-di-(tert-butylperoxy)hexane <52 =48 3109
2,5-Dimethyl-2,5-di-(tert-butylperoxy)hexane <47asa 3108
paste
2,5-Dimethyl-2,5-di-(tert-butylperoxy)hexyne-3 >86-100 FORBIDDEN 3
2,5-Dimethyl-2,5-di-(tert-butylperoxy)hexyne-3 >52-86 =14 3103 26
2,5-Dimethyl-2,5-di-(tert-butylperoxy)hexyne-3 <52 248 3106
2,5-Dimethyl-2,5-di-(2- <100 +20 +25 3113
ethylhexanoylperoxy)hexane
2,5-Dimethyl-2,5-dihydroperoxyhexane <82 =18 3104
2,5-Dimethyl-2,5-di-(3,5,5- <77 >23 3105
trimethylhexanoylperoxy)hexane
1,1-Dimethyl-3-hydroxybuty! <52 248 0 +10 3117
peroxyneoheptanoate
Dimyristyl peroxydicarbonate <100 +20 +25 3116
Dimyristyl peroxydicarbonate <42asa +20 +25 3119
stable dispersion
in water
Di-(2-neodecanoylperoxyisopropyl) benzene <52 248 -10 0 3115
Di-n-nonanoyl peroxide <100 0 +10 3116
Di-n-octanoyl peroxide <100 +10 +15 3114
Di-(2-phenoxyethyl)peroxydicarbonate >85-100 FORBIDDEN 3
Di-(2-phenoxyethyl)peroxydicarbonate <85 215 3106
Dipropionyl peroxide <27 =73 +15 +20 3117
Di-n-propyl peroxydicarbonate <100 -25 -15 3113
Di-n-propyl peroxydicarbonate <77 223 -20 -10 3113
Disuccinic acid peroxide >72-100 FORBIDDEN 3,17
Disuccinic acid peroxide <72 =28 +10 +15 3116
Di-(3,5,5-trimethylhexanoyl) peroxide >38-82 218 0 +10 3115
Di-(3,5,5-trimethylhexanoyl) peroxide <52 as a stable +10 +15 3119
dispersion in
water

Di-(3,5,5-trimethylhexanoyl) peroxide <38 262 +20 +25 3119
Ethyl 3,3-di-(tert-amylperoxy)butyrate <67 233 3105
Ethyl 3,3-di-(tert-butylperoxy)butyrate >77-100 3103
Ethyl 3,3-di-(tert-butylperoxy)butyrate <77 223 3105
Ethyl 3,3-di-(tert-butylperoxy)butyrate <52 =248 3106
1-(2-Ethylhexanoylperoxy)-1,3-dimethylbutyl <52 245 210 -20 -10 3115

peroxypivalate
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN
Concentration  type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
tert-Hexyl Peroxyneodecanoate < =229 0 +10 3115
tert-Hexyl Peroxypivalate <72 =228 +10 +15 3115
+  3-Hydroxy-1,1-dimethylbutyl <77 =223 -5 +5 3115
peroxyneodecanoate
+  3-Hydroxy-1,1-dimethylbutyl <52 as a stable -5 +5 3119
peroxyneodecanoate dispersion in
water
+  3-Hydroxy-1,1-dimethylbutyl <52 248 -5 +5 3117
peroxyneodecanoate
Isopropyl sec-butyl peroxydicarbonate +di-sec- <32 + <15-18 =238 -20 -10 3115
butyl peroxydicarbonate +di-isopropy! +<12-15
peroxydicarbonate
Isopropyl sec-butyl peroxydicarbonate +di-sec- <52 + <28 + -20 -10 FORBIDDEN 3
butyl peroxydicarbonate +di-isopropy! <22
peroxydicarbonate
Isopropylcumy! hydroperoxide <72 228 3109 13
p-Menthyl hydroperoxide >72-100 3105 13
p-Menthyl hydroperoxide <72 228 3109 27
Methylcyclohexanone peroxide(s) <67 =33 +35 +40 3115
Methyl ethyl ketone peroxide(s) see remark 8) 248 FORBIDDEN 3,8,13
Methyl ethyl ketone peroxide(s) see remark 9) =55 3105 9
Methyl ethyl ketone peroxide(s) seeremark 10) =60 3107 10
Methyl isobutyl ketone peroxide(s) <62 =19 3105 22
+ Methyl isopropyl ketone peroxide(s) seeremark 31) 270 3109 31
Organic peroxide, liquid, sample 3103 1
Organic peroxide, liquid, sample, temperature 3113 11
controlled
Organic peroxide, solid, sample 3104 11
Organic peroxide, solid, sample, temperature 3114 11
controlled
+ 3,3,5,7,7-pentamethyl-1,2,4-trioxepane <100 3107
Peroxyacetic acid, type D, stabilized <43 3105 13,14,
19
Peroxyacetic acid, type E, stabilized <43 3107 13,15,
19
Peroxyacetic acid, type F, stabilized <43 3109 13,16,
19
Peroxylauric acid <100 +35 +40 3118
Pinanyl hydroperoxide >56-100 3105 13
Pinanyl hydroperoxide <56 244 3109
Polyether poly-tert-butylperoxycarbonate <52 223 3107
1,1,3,3-Tetramethylbutyl hydroperoxide <100 3105
1,1,3,3-Tetramethylbutylperoxy-2 <100 +15 +20 3115
ethylhexanoate
1,1,3,3-Tetramethylbutyl peroxyneodecanoate <72 =28 -5 +5 3115
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Diluent  Inert Control  Emergency
Diluent  typeB  solid Water tempera- tempera- UN
Concentration ~ type A (percent) (per  (per ture ture generic
Organic peroxide (percent)  (percent) (Note1) cent) cent) (°C) (°C) entry Notes
1,1,3,3-Tetramethylbutyl peroxyneodecanoate <52 as a stable -5 +5 3119
dispersion in
water
1,1,3,3-Tetramethylbutylperoxypivalate <77 223 0 +10 3315
3,6,9-Triethyl-3,6,9-trimethyl -1,4,7- <42 =58 3105 28
triperoxonane
Notes:
1. Diluent type B may always be replaced by diluent type A. Boiling point diluent type B should be at least 60°C higher than the SADT of the
organic peroxide.
2. Available oxygen <4.7 per cent.
3. “EXPLOSIVE” subsidiary risk label required and consequently forbidden for transport by air under any circumstance.
4.  Diluent may be replaced by Di-tert-butyl peroxide.
5. Available oxygen <9 per cent.
6.  With <9 per cent hydrogen peroxide; available oxygen <10 per cent.
7. Only non-metallic packagings allowed.
8.  Available oxygen >10 per cent and £10.7 per cent, with or without water.
9.  Available oxygen <10 per cent, with or without water.

10. Available oxygen <8.2 per cent, with or without water.

11. See 5.3.2.6.

13. “CORROSIVE” subsidiary risk label required (see Figure 5-22).

14. Peroxyacetic acid formulations which fulfil the criteria of 5.3.2.5.

15. Peroxyacetic acid formulations which fulfil the criteria of 5.3.2.5.

16. Peroxyacetic acid formulations which fulfil the criteria of 5.3.2.5.

17. Addition of water to this organic peroxide will decrease its thermal stability.

18. No “CORROSIVE” subsidiary risk label required for concentrations below 80 per cent.

19. Mixtures with hydrogen peroxide, water and acid(s).

20. With diluent type A, with or without water.

21. With 225 per cent diluent type A by mass, and in addition ethylbenzene.

22. With 219 per cent diluent type A by mass, and in addition methyl isobutyl ketone.
23. With <6 per cent di-tert-butyl peroxide.

24. With <8 per cent 1-isopropylhydroperoxy-4-isopropylhydroxybenzene.

25. Diluent type B with boiling point >110°C.

26. With <0.5 per cent hydroperoxides content.

27. For concentrations more than 56 per cent, “CORROSIVE” subsidiary risk label required (see Figure 5-22).

28. Available active oxygen <7.6 per cent in diluent type A having a 95 per cent boil-off point in the range of 220-260°C.

29. Not subject to the requirements of these Instructions for Division 5.2.
30. Diluent type B with boiling point >130°C.
31. Active oxygen <6.7 per cent.
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Chapter 6

CLASS 6 — TOXIC AND INFECTIOUS SUBSTANCES

INTRODUCTORY NOTE

Note.— Toxins from plant, animal or bacterial sources which do not contain any infectious substances or toxins that are not
contained in substances which are infectious substances should be considered for classification in Division 6.1 and assignment
to UN 3172.

6.1 DEFINITIONS
Class 6 is divided into two divisions as follows:
a) Division 6.1 — Toxic substances.
Substances liable either to cause death or injury or to harm human health if swallowed, if inhaled or by skin contact.
Note.— In these Instructions “poisonous” has the same meaning as “toxic”.
b) Division 6.2 — Infectious substances.
Substances known to contain, or reasonably expected to contain, pathogens. Pathogens are defined as micro-organisms

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

6.2 DIVISION 6.1 — TOXIC SUBSTANCES

6.2.1 Definitions
For the purposes of these Instructions:

6.2.1.1 LDso (median lethal dose) for acute oral toxicity is the statistically derived single dose of a substance that can be
expected to cause death within 14 days in 50 per cent of young adult albino rats when administered by the oral route. The LDs
value is expressed in terms of mass of test substance per mass of test animal (mg/kg).

6.2.1.2 LDso for acute dermal toxicity is that dose of the substance which, administered by continuous contact for 24 hours
with the bare skin of albino rabbits, is most likely to cause death within 14 days in half of the animals tested. The number of
animals tested must be sufficient to give a statistically significant result and be in conformity with good pharmacological
practices. The result is expressed in mg/kg body mass.

6.2.1.3 LCsx for acute toxicity on inhalation is that concentration of vapour, mist or dust which, administered by continuous
inhalation for one hour to both male and female young adult albino rats, is most likely to cause death within 14 days in half of
the animals tested. A solid substance should be tested if at least 10 per cent (by mass) of its total mass is likely to be dust in a
respirable range, e.g. the aerodynamic diameter of that particle-fraction is 10 um or less. A liquid substance should be tested if
a mist is likely to be generated in a leakage of the transport containment. Both for solid and liquid substances more than 90 per
cent (by mass) of a specimen prepared for inhalation toxicity should be in the respirable range as defined above. The result is
expressed in mg/L of air for dusts and mists or in mL/m® of air (parts per million) for vapours.

6.2.2 Assignment of packing groups

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

a) Packing Group | — Substances and preparations presenting a very severe toxicity risk;
b) Packing Group Il — Substances and preparations presenting a serious toxicity risk;

c) Packing Group Ill — Substances and preparations presenting a relatively low toxicity risk.
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6.2.2.2 In making this grouping, account must be taken of human experience in instances of accidental poisoning, and of
special properties possessed by any individual substance, such as liquid state, high volatility, any special likelihood of penetration,
and special biological effects.

6.2.2.3 In the absence of human experience, the grouping must be based on the available data from animal experiments.
Three possible routes of administrations must be examined. These routes are exposure through:

a) oral ingestion;
b) dermal contact; and
c) inhalation of dusts, mists, or vapours.

6.2.2.3.1 Appropriate animal tests for the various routes of exposure are described in 6.2.1. When a substance exhibits a
different order of toxicity by two or more of these routes of administration, the highest degree of danger must be assigned.

6.2.2.4 The criteria to be applied for grouping a substance according to the toxicity it exhibits by all three routes of
administration are presented in the following paragraphs.

6.2.2.4.1 The grouping criteria for the oral and dermal routes as well as for inhalation of dusts and mists are as shown in
Table 2-8.

Note. — Substances meeting the criteria of Class 8 and with an inhalation toxicity of dusts and mists (LCsg) leading to
Packing Group | are only accepted for an allocation to Division 6.1 if the toxicity through oral ingestion or dermal contact is at
least in the range of Packing Group | or Il. Otherwise, an allocation to Class 8 is made when appropriate (see 8.2.3).

6.2.2.4.2 The criteria for inhalation toxicity of dusts and mists in 6.2.2.4.1 are based on LCs, data relating to 1-hour
exposures, and where such information is available, it must be used. However, where only LCs, data relating to 4-hour exposures
to dusts and mists are available, such figures can be multiplied by four and the product substituted in the above criteria, i.e.
LCs (4 h) x 4 is considered the equivalent of LCs (1 h).

6.2.2.4.3 Liquids having toxic vapours must be assigned to the packing groups shown in Table 2-9, where V is that
saturated vapour concentration in the air of the substance in mL/m? at 20°C and standard atmospheric pressure.

6.2.2.4.4 In Figure 2-1, the criteria according to 6.2.2.4.3 are expressed in graphical form, as an aid to easy classification.
However, because of approximations inherent in the use of graphs, substances on or near packing group borderlines must be
checked using numerical criteria.

Table 2-8. Grouping criteria for administration through oral ingestion,
dermal contact and inhalation of dusts and mists

Inhalation toxicity

Oral toxicity Dermal toxicity by dusts and mists
LD50 LD50 LC50
Packing group (mg/kg) (mg/kg) (mg/L)
| <5.0 <50 <0.2
I >5.0 and <50 >50 and <200 >0.2 and £2.0
e >50 and <300 >200 and <1 000 >2.0 and <4.0
a. Tear gas substances must be included in Packing Group Il even if their toxicity data correspond to Packing Group Ill
values.
Table 2-9. Criteria for inhalation
Packing Group | V 210 LCsp and LCso < 1 000 mL/m?®
Packing Group Il V = LCs and LCsp < 3 000 mL/m°
and not meeting the criteria for Packing Group |
Packing Group Il V 2 0.2 LCso and LCsp < 5 000 mL/m®

and not meeting the criteria for Packing Groups | and Il
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Figure 2-1. Criteria for inhalation of vapours

6.2.2.4.5 The criteria for inhalation toxicity of vapours in 6.2.2.4.3 are based on LCs, data relating to 1-hour exposures,
and where such information is available, it must be used. However, where only LCs, data relating to 4-hour exposures to the
vapours are available, such figures can be multiplied by two and the product substituted in the above criteria, i.e. LCs (4 h) x 2
is considered the equivalent of LCs (1 h).

6.2.2.4.6 Mixtures of liquids that are toxic by inhalation must be assigned to packing groups according to 6.2.2.4.7 or
6.2.2.4.8.

6.2.2.4.7 If LCs data is available for each of the toxic substances comprising a mixture, the packing group may be determined
as follows:

a) Estimate the LCso of the mixture using the formula:

LCg, (mixture) = 1

n
2 (¢

P

—h

50;

where f; = mole fraction of the i" component substance of the liquid, and

where LCsq; = mean lethal concentration of the i component substance in mL/m?®.
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b) Estimate the volatility of each component substance using the formula:

Vi=P;x

106

3
1013 MH/m

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

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

Vi
=1 LCso

d) Using the calculated values LCs, (mixture) and R, the packing group for the mixture is determined:

Packing Group I: R 2 10 and LCs; (mixture) < 1 000 mL/m?®

Packing Group II: R = 1 and LCs (mixture) < 3 000 mL/m® and not meeting criteria for Group |

Packing Group III: R = 1/5 and LCs, (mixture) < 5 000 mL/m® and not meeting criteria for Group | or Il.

6.2.2.4.8 In the absence of LCsy data on the toxic constituent substances, the mixture may be assigned a packing group
based on the following simplified threshold toxicity tests. When these threshold tests are used, the most restrictive packing
group must be determined and used for transporting the mixture.

a) A mixture is assigned to Packing Group | only if it meets both of the following criteria:

i)

A sample of the liquid mixture is vaporized and diluted with air to create a test atmosphere of 1000 mL/m?®
vaporized mixture in air. Ten albino rats (5 male and 5 female) are exposed to the test atmosphere for 1 hour and
observed for 14 days. If 5 or more of the animals die within the 14-day observation period, the mixture is presumed
to have an LCso equal to or less than 1 000 mL/m?®.

A sample of the vapour in equilibrium with the liquid mixture at 20°C is diluted with 9 equal volumes of air to form a
test atmosphere. Ten albino rats (5 male and 5 female) are exposed to the test atmosphere for 1 hour and
observed for 14 days. If 5 or more of the animals die within the 14-day observation period, the mixture is presumed
to have a volatility equal to or greater than 10 times the mixture LCs.

b) A mixture is assigned to Packing Group Il only if it meets both of the following criteria, and the mixture does not meet
the criteria for Packing Group I:

i)

A sample of the liquid mixture is vaporized and diluted with air to create a test atmosphere of 3 000 mL/m®
vaporized mixture in air. Ten albino rats (5 male and 5 female) are exposed to the test atmosphere for 1 hour and
observed for 14 days. If 5 or more of the animals die within the 14-day observation period, the mixture is presumed
to have an LCso equal to or less than 3 000 mL/m?®.

A sample of the vapour in equilibrium with the liquid mixture at 20°C is used to form a test atmosphere. Ten albino
rats (5 male and 5 female) are exposed to the test atmosphere for 1 hour and observed for 14 days. If 5 or more of
the animals die within the 14-day observation period, the mixture is presumed to have a volatility equal to or greater
than the mixture LCs.

c) A mixture is assigned to Packing Group Il only if it meets both of the following criteria, and the mixture does not meet
the criteria for Packing Groups | or Il:

i)

6.2.3.1

A sample of the liquid mixture is vaporized and diluted with air to create a test atmosphere of 5000 mL/m?®
vaporized mixture in air. Ten albino rats (5 male and 5 female) are exposed to the test atmosphere for 1 hour and
observed for 14 days. If 5 or more of the animals die within the 14-day observation period, the mixture is presumed
to have an LCso equal to or less than 5 000 mL/m?®.

The vapour pressure of the liquid mixture is measured and if the vapour pressure is equal to or greater than
1 000 mL/m®, the mixture is presumed to have a volatility equal to or greater than 1/5 the mixture LCso.
6.2.3 Methods for determining

oral and dermal toxicity of mixtures

When classifying and assigning the appropriate packing group to mixtures in Division 6.1, in accordance with the

oral and dermal toxicity criteria in Table 2-8, it is necessary to determine the acute LDs, of the mixture.

6.2.3.2

If a mixture contains only one active substance, and the LDs, of that constituent is known, in the absence of

reliable acute oral and dermal toxicity data on the actual mixture to be transported, the oral or dermal LDsy may be obtained by
the following method:
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LDso value of preparation =

LDso value of active substance x 100
percentage of active substance by mass

6.2.3.3 If a mixture contains more than one active constituent, there are three possible approaches that may be used to
determine the oral or dermal LDsg of the mixture. The preferred method is to obtain reliable acute oral and dermal toxicity data
on the actual mixture to be transported. If reliable and accurate data are not available, then either of the following methods may
be performed:

a) classify the formulation according to the most hazardous constituent of the mixture as if that constituent were present in
the same concentration as the total concentration of all active constituents; or

b) apply the formula:

Ca , Co , Cz _ 100

Ta Ts Tz Tu
where:
C = the per cent concentration of constituent A, B ... Z in the mixture
T = the oral LDs values of constituent A, B ... Z
Tm = the oral LDs value of the mixture.

Note.— This formula can also be used for dermal toxicities provided that this information is available on the same species
for all constituents. The use of this formula does not take into account any potentiation or protective phenomena.

6.2.4 Classification of pesticides

6.2.4.1 All active pesticide substances and their preparations for which the LCs, and/or LDs values are known and which
are classified in Division 6.1 must be classified under appropriate packing groups in accordance with the criteria given in 6.2.2.
Substances and preparations which are characterized by subsidiary risks must be classified according to the precedence of
hazards table (Table 2-1) with the assignment of appropriate packing groups.

6.2.4.2 If the oral or dermal LDsy value for a pesticide preparation is not known, but the LDsy value of its active
substance(s) is known, the LDsq value for the preparation may be obtained by applying the procedures in 6.2.3.

Note.— LDs toxicity data for a number of common pesticides may be obtained from the most current edition of the document
The WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification available from the International
Programme on Chemical Safety, World Health Organization (WHO), 1211 Geneva 27, Switzerland. While that document may be
used as a source of LDs, data for pesticides, its classification system should not be used for purposes of transport classification of,
or assignment of packing groups to, pesticides which must be in accordance with these Instructions.

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

6.3 DIVISION 6.2 — INFECTIOUS SUBSTANCES

6.3.1 Definitions
For the purposes of these Instructions:

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

6.3.1.2 Biological products are those products derived from living organisms which are manufactured and distributed in
accordance with the requirements of appropriate national authorities, which may have special licensing requirements, and are
used either for prevention, treatment or diagnosis of disease in humans or animals, or for development, experimental or
investigational purposes related thereto. They include, but are not limited to, finished or unfinished products such as vaccines.

6.3.1.3 Cultures are the result of a process by which pathogens are intentionally propagated. This definition does not
include patient specimens as defined in 6.3.1.4.
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6.3.1.4 Patient specimens are those collected directly from humans or animals, including, but not limited to, excreta,
secreta, blood and its components, tissue and tissue fluid swabs, and body parts being transported for purposes such as
research, diagnosis, investigational activities, and disease treatment and prevention.

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

6.3.2 Classification of infectious substances

6.3.2.1 Infectious substances must be classified in Division 6.2 and assigned to UN 2814, UN 2900, UN 3291 or UN 3373
as appropriate.

6.3.2.2 Infectious substances are divided into the following categories:

6.3.2.2.1 Category A: An infectious substance which is transported in a form that, when exposure to it occurs, is capable
of causing permanent disability, life-threatening or fatal disease in otherwise healthy humans or animals. Indicative examples of
substances that meet these criteria are given in Table 2-10.

Note. — An exposure occurs when an infectious substance is released outside of the protective packaging resulting in
physical contact with humans or animals.

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

b) Assignments to UN 2814 or UN 2900 must be based on the known medical history and symptoms of the source human
or animal, endemic local conditions, or professional judgement concerning individual circumstances of the source
human or animal.

Note 1.— The proper shipping name for UN 2814 is Infectious substance, affecting humans. The proper
shipping name for UN 2900 is Infectious substance, affecting animals only.

Note 2.— Table 2-10 is not exhaustive. Infectious substances, including new or emerging pathogens, which do not
appear in Table 2-10 but which meet the same criteria must be assigned to Category A. In addition, if there is doubt as
to whether or not a substance meets the criteria it must be included in Category A.

Note 3.— In Table 2-10, the micro-organisms written in italics are bacteria, mycoplasma, rickettsiae or fungi.

6.3.2.2.2 Category B: An infectious substance which does not meet the criteria for inclusion in Category A. Infectious
substances in Category B must be assigned to UN 3373.

Note.— The proper shipping name of UN 3373 is Biological substances, Category B.

6.3.2.3 Exceptions

6.3.2.3.1  Substances which do not contain infectious substances or substances which are unlikely to cause disease in
humans or animals are not subject to these Instructions unless they meet the criteria for inclusion in another class.

6.3.2.3.2 Substances containing micro-organisms which are non-pathogenic to humans or animals are not subject to
these Instructions unless they meet the criteria for inclusion in another class.

6.3.2.3.3 Substances in a form that any present pathogens have been neutralized or inactivated such that they no longer
pose a health risk are not subject to these Instructions unless they meet the criteria for inclusion in another class.

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

6.3.2.3.5 Dried blood spots, collected by applying a drop of blood onto absorbent material, or faecal occult blood
screening tests and blood or blood components that have been collected for the purposes of transfusion or for the preparation
of blood products to be used for transfusion or transplantation and any tissues or organs intended for use in transplantation are
not subject to these Instructions.

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

a) The packaging must consist of three components:

i) aleakproof primary receptacle(s);
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Table 2-10. Indicative examples of infectious substances included in Category A
in any form unless otherwise indicated
(6.3.2.2.1 a))

UN Number and
Proper Shipping Name Micro-organism

UN 2814 Bacillus anthracis (cultures only)

Infectious substances affecting humans Brucella abortus (cultures only)

Brucella melitensis (cultures only)

Brucella suis (cultures only)

Burkholderia mallei — Pseudomonas mallei — Glanders (cultures only)
Burkholderia pseudomallei — Pseudomonas pseudomallei (cultures only)
Chlamydia psittaci — avian strains (cultures only)
Clostridium botulinum (cultures only)

Coccidioides immitis (cultures only)

Coxiella burnetii (cultures only)

Crimean-Congo hemorrhagic fever virus

Dengue virus (cultures only)

Eastern equine encephalitis virus (cultures only)
Escherichia coli, verotoxigenic (cultures only)

Ebola virus

Flexal virus

Francisella tularensis (cultures only)

Guanarito virus

Hantaan virus

Hantaviruses causing haemorrhagic fever with renal syndrome
Hendra virus

Hepatitis B virus (cultures only)

Herpes B virus (cultures only)

Highly pathogenic avian influenza virus (cultures only)
Human immunodeficiency virus (cultures only)
Japanese Encephalitis virus (cultures only)

Junin virus

Kyasanur Forest disease virus

Lassa virus

Machupo virus

Marburg virus

Monkeypox virus

Mycobacterium tuberculosis (cultures only)

Nipah virus

Omsk hemorrhagic fever virus

Poliovirus (cultures only)

Rabies virus (cultures only)

Rickettsia prowazekii (cultures only)

Rickettsia rickettsii (cultures only)

Rift Valley fever virus (cultures only)

Russian spring-summer encephalitis virus (cultures only)
Sabia virus

Shigella dysenteriae type 1 (cultures only)

Tick-borne encephalitis virus (cultures only)

Variola virus

Venezuelan equine encephalitis virus (cultures only)
West Nile virus (cultures only)

Yellow fever virus (cultures only)

Yersinia pestis (cultures only)

UN 2900 African swine fever virus (cultures only)
Infectious substances affecting animals | Avian paramyxovirus Type 1 — Velogenic Newcastle disease virus (cultures only)
only Classical swine fever virus (cultures only)

Foot and mouth disease virus (cultures only)

Goatpox virus (cultures only)

Lumpy skin disease virus (cultures only)

Mycoplasma mycoides — Contagious bovine pleuropneumonia
(cultures only)

Peste des petits ruminants virus (cultures only)

Rinderpest virus (cultures only)

Sheep-pox virus (cultures only)

Swine vesicular disease virus (cultures only)

Vesicular stomatitis virus (cultures only)

2009-2010 EDITION



2-6-8 Part 2

ii) a leakproof secondary packaging; and

iii) an outer packaging of adequate strength for its capacity, mass and intended use, and with at least one surface
having minimum dimensions of 100 mm x 100 mm;

b) For liquids, absorbent material in sufficient quantity to absorb the entire contents must be placed between the primary
receptacle(s) and the secondary packaging so that, during transport, any release or leak of a liquid substance will not
reach the outer packaging and will not compromise the integrity of the cushioning material;

c) When multiple fragile primary receptacles are placed in a single secondary packaging, they must be either individually
wrapped or separated to prevent contact between them.

Note.— In determining whether a patient specimen has a minimum likelihood that pathogens are present, an element of
professional judgement is required to determine if a substance is exempt under this paragraph. That judgement should be
based on the known medical history, symptoms and individual circumstances of the source, human or animal, and endemic
local conditions. Examples of specimens which may be transported under this paragraph include blood or urine tests to monitor
cholesterol levels, blood glucose levels, hormone levels, or prostate specific antibodies (PSA); tests required to monitor organ
function such as heart, liver or kidney function for humans or animals with non-infectious diseases, or therapeutic drug
monitoring; tests conducted for insurance or employment purposes and are intended to determine the presence of drugs or
alcohol; pregnancy tests; biopsies to detect cancer; and antibody detection in humans or animals in the absence of any concern
for infection (e.g. evaluation of vaccine induced immunity, diagnosis of autoimmune disease, etc.).

6.3.3 Biological products
For the purposes of these Instructions, biological products are divided into the following groups:

a) Those which are manufactured and packaged in accordance with the requirements of appropriate national authorities
and transported for the purposes of final packaging or distribution, and use for personal health care by medical
professionals or individuals. Substances in this group are not subject to these Instructions.

b) Those which do not fall under paragraph a) and are known or reasonably believed to contain infectious substances and
which meet the criteria for inclusion in Category A or Category B. Substances in this group must be assigned to
UN 2814, UN 2900 or UN 3373, as appropriate.

Note.— Some licensed biological products may present a biohazard only in certain parts of the world. In that case,

appropriate national authorities may require these biological products to be in compliance with local requirements for
infectious substances or may impose other restrictions.

6.3.4 Genetically modified micro-organisms and organisms

Genetically modified micro-organisms not meeting the definition of infectious substances must be classified according to
Chapter 9.

6.3.5 Maedical or clinical wastes

6.3.5.1 Medical or clinical wastes containing Category A infectious substances must be assigned to UN 2814 or UN 2900
as appropriate. Medical or clinical wastes containing infectious substances in Category B must be assigned to UN 3291.

6.3.5.2 Medical or clinical wastes that are reasonably believed to have a low probability of containing infectious
substances must be assigned to UN 3291. For the assignment, international, regional or national waste catalogues may be
taken into account.

Note.— The proper shipping name for UN 3291 is Clinical waste, unspecified, n.o.s. or Biomedical waste, n.o.s. or
Medical waste, n.o.s. or Regulated medical waste, n.o.s.

6.3.5.3 Decontaminated medical or clinical wastes that previously contained infectious substances are not subject to
these Instructions unless they meet the criteria for inclusion in another class.

6.3.6 Infected animals

6.3.6.1 A live animal that has been intentionally infected and is known or suspected to contain an infectious substance
must not be transported by air unless the infectious substance contained cannot be consigned by any other means. Infected
animals may only be transported under terms and conditions approved by the appropriate national authority.

6.3.6.2 Unless an infectious substance cannot be consigned by any other means, live animals must not be used to consign
such a substance.
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# 6.3.6.3 Animal material affected by pathogens of Category A or which would be assigned to Category A in cultures only,
must be assigned to UN 2814 or UN 2900 as appropriate.

6.3.7 Patient specimens

Patient specimens must be assigned to UN 2814, UN 2900 or UN 3373 as appropriate except if they comply with 6.3.2.3.
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Chapter 7

CLASS 7 — RADIOACTIVE MATERIAL

Parts of this Chapter are affected by State Variations BE 4, CA 1, CA 3, CA 4, CH 4
DE 3, DK 1, DQ 1, JP 26, RU 1; see Table A-1

Note.— For Class 7, the type of packaging may have a decisive effect on classification.

7.1 DEFINITIONS

7.1.1 Radioactive material. Any material containing radionuclides where both the activity concentration and the total
activity in the consignment exceed the values specified in 7.2.2.1 t0 7.2.2.6.

7.1.2 Contamination

Contamination. The presence of a radioactive substance on a surface in quantities in excess of 0.4 Bqg/cm? for beta and
gamma emitters and low toxicity alpha emitters, or 0.04 Bg/cm? for all other alpha emitters.

Non-fixed contamination. Contamination that can be removed from a surface during routine conditions of transport.

Fixed contamination. Contamination other than non-fixed contamination.

7.1.3 Definitions of specific terms

A1 and Ag.'

A1. The activity value of special form radioactive material, which is listed in Table 2-15 or derived in 7.2.2.2 and is used to
determine the activity limits for the requirements of these Instructions.

A,. The activity value of radioactive material, other than special form radioactive material, which is listed in Table 2-15 or
derived in 7.2.2.2 and is used to determine the activity limits for the requirements of these Instructions.

Fissile material. Uranium-233, uranium-235, plutonium-239, plutonium-241, or any combination of these radionuclides. Excepted
from this definition are:

a) natural uranium or depleted uranium which is unirradiated; and

b) natural uranium or depleted uranium which has been irradiated in thermal reactors only.

Freight container in the case of radioactive material transport. An article of transport equipment designed to facilitate the
transport of packaged goods by one or more modes of transport without intermediate reloading, which is of a permanent
enclosed character, rigid and strong enough for repeated use, and must be fitted with devices facilitating its handling,
particularly in transfer between aircraft and from one mode of transport to another. A small freight container is that which
has either an overall outer dimension less than 1.5 m, or an internal volume of not more than 3 m®. Any other freight
container is considered to be a large freight container. For the transport of Class 7 material, a freight container may be used
as a packaging.

Low dispersible radioactive material. A solid radioactive material or a solid radioactive material in a sealed capsule, that has
limited dispersibility and is not in powder form.

Low specific activity (LSA) material. Radioactive material which by its nature has a limited specific activity, or radioactive
material for which limits of estimated average specific activity apply. External shielding materials surrounding the LSA
material must not be considered in determining the estimated average specific activity.

Low ftoxicity alpha emitters. Natural uranium; depleted uranium; natural thorium; uranium-235 or uranium-238; thorium-232;
thorium-228 and thorium-230 when contained in ores or physical and chemical concentrates; or alpha emitters with a half-
life of less than 10 days.

Packaging in the case of radioactive material. The assembly of components necessary to enclose the radioactive contents
completely. It may, in particular, consist of one or more receptacles, absorbent materials, spacing structures, radiation
shielding and service equipment for filling, emptying, venting and pressure relief; devices for cooling, absorbing mechanical
shocks, handling and tie-down, thermal insulation; and service devices integral to the package. The packaging may be a
box, drum or similar receptacle, or may also be a freight container.
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Note.— For packagings for other dangerous goods, see definitions under 1;3.1.1.

Special form radioactive material. Either:

a) an indispersible solid radioactive material; or

b) a sealed capsule containing radioactive material.

Specific activity of a radionuclide. The activity per unit mass of that nuclide. The specific activity of a material must mean the
activity per unit mass of the material in which the radionuclides are essentially uniformly distributed.

Surface contaminated object (SCO). A solid object which is not itself radioactive but which has radioactive material distributed
on its surfaces.

Transport index (Tl) assigned to a package, overpack or freight container, or to unpackaged LSA-I or SCO-I. A number which is
used to provide control over radiation exposure.

Unirradiated thorium. Thorium containing not more than 10~ g of uranium-233 per gram of thorium-232.

Unirradiated uranium. Uranium containing not more than 2 x 10° Bq of plutonium per gram of uranium-235, not more than
9 x 10° Bq of fission products per gram of uranium-235 and not more than 5 x 10 g of uranium-236 per gram of uranium-235.

Uranium — natural, depleted, enriched:

Natural uranium. Uranium (which may be chemically separated) containing the naturally occurring distribution of uranium
isotopes (approximately 99.28 per cent uranium-238, and 0.72 per cent uranium-235 by mass).

Depleted uranium. Uranium containing a lesser mass percentage of uranium-235 than in natural uranium.

Enriched uranium. Uranium containing a greater mass percentage of uranium-235 than 0.72 per cent. In all cases, a very
small mass percentage of uranium-234 is present.

7.2 CLASSIFICATION

7.21 General provisions

7.2.1.1 Radioactive material must be assigned to one of the UN numbers specified in Table 2-11 depending on the
activity level of the radionuclides contained in a package, the fissile or non-fissile properties of these radionuclides, the type of
package to be presented for transport and the nature or form of the contents of the package, or special arrangements

governing the

transport operation, in accordance with the provisions laid down in 7.2.2 to 7.2.5.

Table 2-11. Assignment of UN numbers

UN
number

Name

Excepted packages (1,6.1.5)

UN 2908 Radioactive material, excepted package — empty packaging

UN 2909 Radioactive material, excepted package — articles manufactured from natural uranium or depleted
uranium or natural thorium

UN 2910 Radioactive material, excepted package — limited quantity of material

UN 2911 Radioactive material, excepted package — instruments or articles

Low specific activity radioactive material (7.2.3.1)

UN 2912 Radioactive material, low specific activity (LSA-I), non-fissile or fissile excepted

UN 3321 Radioactive material, low specific activity (LSA-Il), non-fissile or fissile excepted

UN 3322 Radioactive material, low specific activity (LSA-IIl), non-fissile or fissile excepted

UN 3324 Radioactive material, low specific activity (LSA-Il) fissile

UN 3325 Radioactive material, low specific activity (LSA-Il) fissile
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Surface contaminated objects (7.2.3.2)

UN 2913

Radioactive material, surface contaminated objects (SCO-lI or SCO-Il), non-fissile or fissile excepted

UN 3326

Radioactive material, surface contaminated objects (SCO-I or SCO-Il), fissile

Type A packages (7.2.4.4)

UN 2915 Radioactive material, Type A package, non-special form, non-fissile or fissile excepted
UN 3327 Radioactive material, Type A package, fissile, non-special form

UN 3332 Radioactive material, Type A package, special form, non-fissile or fissile excepted
UN 3333 Radioactive material, Type A package, special form, fissile

Type B(U) package (7.2.4.6)

UN 2916

Radioactive material, Type B(U) package, non-fissile or fissile excepted

UN 3328

Radioactive material, Type B(U) package, fissile

Type B(M) package (7.2.4.6)

UN 2917

Radioactive material, Type B(M) package, non-fissile or fissile excepted

UN 3329

Radioactive material, Type B(M) package, fissile

Type C package (7.2.4.6)

UN 3323

Radioactive material, Type C package, non-fissile or fissile excepted

UN 3330

Radioactive material, Type C package, fissile

Special arrangement (7.2.5)

UN 2919

Radioactive material, transported under special arrangement, non-fissile or fissile excepted

UN 3331

Radioactive material, transported under special arrangement, fissile

Uranium hexafluoride (7.2.4.5)

UN 2977 Radioactive material, uranium hexafluoride, fissile
UN 2978 Radioactive material, uranium hexafluoride, non-fissile or fissile excepted
7.2.2 Determination of activity level
7.2.2.1 The following basic values for individual radionuclides are given in Table 2-12:

a) Ajand Azin TBgq;

b) activity concentration for exempt material in Bg/g; and

c) activity limits for exempt consignments in Bq.

7.2.2.2 For individual radionuclides which are not listed in Table 2-12, determination of the basic radionuclide values

referred to in 7.2.2.1 requires multilateral approval. It is permissible to use the A, value calculated using a dose coefficient for
the appropriate lung absorption type as recommended by the International Commission on Radiological Protection, if the
chemical forms of each radionuclide under both normal and accident conditions of transport are taken into consideration.
Alternatively, the radionuclide values in Table 2-13 may be used without obtaining competent authority approval.

7.2.2.3 In the calculations of As and A; for a radionuclide not in Table 2-12, a single radioactive decay chain in which the
radionuclides are present in their naturally occurring proportions, and in which no daughter nuclide has a half-life either longer
than 10 days or longer than that of the parent nuclide, must be considered as a single radionuclide; and the activity to be taken
into account and the A, or A, value to be applied must be that corresponding to the parent nuclide of that chain. In the case of
radioactive decay chains in which any daughter nuclide has a half-life either longer than 10 days or greater than that of the
parent nuclide, the parent and such daughter nuclides must be considered as mixtures of different nuclides.

7.2.2.4 For mixtures of radionuclides, the determination of the basic radionuclide values referred to in 7.2.2.1 may be
determined as follows:
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where,

RN

X

m

T 5 f0)
Z(i)

!

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

X(i) is the appropriate value of A1 or A, or the activity concentration for exempt material or the activity limit for an exempt
consignment as appropriate for the radionuclide i; and

Xm is the derived value of A or A, or the activity concentration for exempt material or the activity limit for an exempt

consignment in the case of a mixture.

7.2.2.5 When the identity of each radionuclide is known but the individual activities of some of the radionuclides are not
known, the radionuclides may be grouped and the lowest radionuclide value, as appropriate, for the radionuclides in each group
may be used in applying the formulas in 7.2.2.4 and 7.2.4.4. Groups may be based on the total alpha activity and the total
beta/gamma activity when these are known, using the lowest radionuclide values for the alpha emitters or beta/gamma emitters,

respectively.

7.2.2.6 For individual radionuclides or for mixtures of radionuclides for which relevant data are not available, the values

shown in Table 2-13 must be used.

Table 2-12. Basic radionuclides values for individual radionuclides
Activity Activity limit
concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Actinium (89)
Ac-225 (a) 8x 107" 6x107 1% 10" 1x10*
Ac-227 (a) 9x10™ 9x107° 1% 107 1x10°
Ac-228 6x 107 5x 107 1x10° 1% 10°
Silver (47)
Ag-105 2x10° 2x10° 1% 102 1x10°
Ag-108m (a) 7x107" 7 %107 1% 10" (b) 1% 10° (b)
Ag-110m (a) 4x10™ 4x107" 1x 10" 1% 10°
Ag-111 2x10° 6x10" 1x10° 1% 10°
Aluminium (13)
Al-26 1x10™ 1x10™ 1% 10’ 1x10°
Americium (95)
Am-241 1% 10" 1x107° 1x10° 1 x 10*
Am-242m (a) 1% 10’ 1%x107° 1% 10° (b) 1% 10* (b)
Am-243 (a) 5x 10° 1%x107° 1 x 10° (b) 1% 10° (b)
Argon (18)
Ar-37 4% 10" 4 x 10" 1x10° 1% 108
Ar-39 4 x 10" 2x 10 1% 107 1% 10*
Ar-41 3x10™ 3x10™ 1 x 10 1% 10°
Arsenic (33)
As-72 3x107 3x107" 1% 10" 1x10°
As-73 4% 10" 4 x 10" 1x10° 1% 107
As-74 1x10° 9x 10 1x10° 1% 10°
As-76 3x10™ 3x10™ 1 x 10 1x10°
As-77 2x 10" 7x107" 1x10° 1x10°
Astatine (85)
At-211 (a) 2x 10 5x 107 1x10° 1% 107
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Activity Activity limit
concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Gold (79)
Au-193 7 x 10° 2x10° 1 x 102 1% 107
Au-194 1x10° 1x10° 1x 10" 1% 108
Au-195 1x 10" 6 x 10° 1 x 102 1% 107
Au-198 1x10° 6x 10 1 x 10? 1x10°
Au-199 1% 10" 6x 10 1 x 10? 1x10°
Barium (56)
Ba-131 (a) 2x10° 2 x10° 1% 102 1% 10°
Ba-133 3x10° 3x10° 1 x 10? 1x10°
Ba-133m 2x10' 6x 10 1 x 10? 1x10°
Ba-140 (a) 5x 107 3x10™ 1x 10" (b) 1% 10° (b)
Beryllium (4)
Be-7 2 x 10" 2 x 10 1x10° 1% 107
Be-10 4 x 10" 6x 10 1x10* 1x10°
Bismuth (83)
Bi-205 7 %107 7x107" 1x 10" 1x10°
Bi-206 3x 10 3x 10 1x 10" 1x10°
Bi-207 7 x 107 7 x 107 1x 10" 1% 108
Bi-210 1x10° 6x 10 1x10° 1x10°
Bi-210m(a) 6x10™ 2x107° 1% 10" 1% 10°
Bi-212 (a) 7x107" 6x10" 1x10" (b) 1% 10° (b)
Berkelium (97)
Bk-247 8x10° 8x10™* 1x10° 1% 10*
Bk-249 (a) 4 %10 3x10™ 1x10° 1% 10°
Bromine (35)
Br-76 4x 107" 4x107" 1x 10" 1x10°
Br-77 3x10° 3x10° 1 x 102 1% 108
Br-82 4x107" 4x107" 1x 10" 1% 108
Carbon (6)
C-11 1x10° 6x 10 1 x 10" 1x10°
C-14 4 x 10" 3x10° 1x10* 1% 107
Calcium (20)
Ca-41 Unlimited Unlimited 1x10° 1x107
Ca-45 4 x 10" 1x10° 1x 10* 1x107
Ca-47 (a) 3x10° 3x10™ 1% 10" 1% 10°
Cadmium (48)
Cd-109 3x 10 2x10° 1x10* 1% 108
Cd-113m 4 x 10" 5x 107" 1x10° 1x10°
Cd-115 (a) 3x10° 4x107" 1 x 102 1% 10°
Cd-115m 5x 10 5x 10 1x10° 1x 108
Cerium (58)
Ce-139 7 x 10° 2x10° 1 x 102 1% 108
Ce-141 2x10' 6x 10 1 x 10? 1x107
Ce-143 9x 10 6x 107" 1 x 102 1% 10°
Ce-144 (a) 2x107" 2x 107 1 x 102 (b) 1% 10° (b)
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Activity Activity limit
concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Californium (98)
Cf-248 4 x 10" 6x107° 1x 10" 1 x 10*
Cf-249 3x10° 8x10™* 1x10° 1x10°
Cf-250 2 x 10" 2x107° 1x 10" 1% 10*
Cf-251 7 x 10° 7x107 1x10° 1x10°
Cf-252 1x 107" 3x 107 1x 10" 1x10*
Cf-253 (a) 4% 10" 4 %107 1% 102 1x10°
Cf-254 1x107 1x107° 1x10° 1x10°
Chlorine (17)
Cl-36 1% 10’ 6x 10 1x 10* 1x10°
Cl-38 2x 10 2x 10 1x 10" 1x10°
Curium (96)
Cm-240 4 x 10" 2 x 1072 1 x 102 1x10°
Cm-241 2 x 10° 1x10° 1 x 10? 1x10°
Cm-242 4 x 10" 1x 1072 1 x 10? 1x10°
Cm-243 9 x 10° 1x107° 1x10° 1x10*
Cm-244 2 x 10 2x107° 1x 10" 1 x 10*
Cm-245 9x10° 9x 107 1x10° 1x10°
Cm-246 9 x 10° 9x10™ 1x10° 1x10°
Cm-247 (a) 3x10° 1x107° 1x10° 1x 10*
Cm-248 2 x 1072 3x 107 1x10° 1x10°
Cobalt (27)
Co-55 5x 107 5x 107 1x 10" 1% 108
Co-56 3x10™" 3x10" 1x 10" 1x10°
Co-57 1% 10" 1 x 10" 1 x 10? 1x10°
Co-58 1x10° 1x10° 1x 10" 1x 108
Co-58m 4 x 10" 4 x 10 1x10* 1% 107
Co-60 4x107" 4x107" 1x 10" 1x10°
Chromium (24)
Cr-51 3x 10’ 3x 10 1x10° 1 %107
Caesium (55)
Cs-129 4 x10° 4 x10° 1 x 102 1x10°
Cs-131 3x 10" 3x10' 1x10° 1x10°
Cs-132 1x10° 1x10° 1x 10" 1x10°
Cs-134 7 %107 7x107" 1x 10" 1x10*
Cs-134m 4 x 10" 6x 107" 1x10° 1x10°
Cs-135 4 x 10" 1x10° 1x10* 1% 107
Cs-136 5x 10" 5x 107" 1x 10" 1x10°
Cs-137 (a) 2x10° 6 x10™ 1x 10" (b) 1% 10* (b)
Copper (29)
Cu-64 6 x10° 1x10° 1 x 102 1x 108
Cu-67 1% 10" 7 x 107 1 x 102 1% 108
Dysprosium (66)
Dy-159 2x 10 2x 10 1x10° 1% 107
Dy-165 9x 10" 6x10" 1x10° 1% 10°
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Activity Activity limit
concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Dy-166 (a) 9x10™ 3x10™ 1x10° 1% 10°
Erbium (68)
Er-169 4 x 10" 1x10° 1x10* 1% 107
Er-171 8x 107" 5x 107" 1% 102 1% 10°
Europium (63)
Eu-147 2x10° 2x10° 1 x 102 1% 10°
Eu-148 5x 107" 5x 107" 1% 10" 1% 10°
Eu-149 2x 10" 2x 10" 1% 102 1% 107
Eu-150 (short-lived) 2x10° 7 %107 1x10° 1x10°
Eu-150 (long-lived) 7x107 7 %107 1% 10" 1x10°
Eu-152 1x10° 1x10° 1x 10" 1% 10°
Eu-152m 8x 107" 8x 107 1% 102 1% 10°
Eu-154 9x 107" 6x 10" 1% 10" 1% 10°
Eu-155 2x 10’ 3x10° 1 x 102 1x 107
Eu-156 7 %107 7 x10™ 1x 10" 1x 108
Fluorine (9)
F-18 1% 10° 6x10" 1% 10" 1% 10°
Iron (26)
Fe-52 (a) 3x10™ 3x10™ 1% 10’ 1% 10°
Fe-55 4% 10" 4 x 10" 1x10* 1% 10°
Fe-59 9x 10" 9x 107 1% 10" 1% 10°
Fe-60 (a) 4 x 10" 2x 107 1% 102 1x10°
Gallium (31)
Ga-67 7 x 10° 3x10° 1 x 102 1x 108
Ga-68 5x 107" 5x 107" 1% 10" 1x10°
Ga-72 4 %107 4 %10 1% 10" 1x10°
Gadolinium (64)
Gd-146 (a) 5x 107" 5x 107" 1% 10" 1% 10°
Gd-148 2x 10’ 2x107° 1x 10" 1 x 10*
Gd-153 1% 10’ 9 x10° 1% 102 1% 107
Gd-159 3x10° 6x10" 1x10° 1% 10°
Germanium (32)
Ge-68 (a) 5x 107" 5x 107" 1% 10’ 1x10°
Ge-71 4 x10' 4 %10 1x10* 1x 108
Ge-77 3x107 3x107" 1% 10" 1x10°
Hafnium (72)
Hf-172 (a) 6x 107" 6x 10" 1% 10" 1% 10°
Hf-175 3x10° 3x10° 1 x 102 1 x 108
Hf-181 2x10° 5x 107 1% 10" 1% 10°
Hf-182 Unlimited Unlimited 1% 102 1% 10°
Mercury (80)
Hg-194 (a) 1% 10° 1% 10° 1% 10" 1% 10°
Hg-195m (a) 3x10° 7x10™ 1 x 10 1% 10°
Hg-197 2x 10 1% 10" 1 x 102 1% 107
Hg-197m 1% 10’ 4 %10 1% 102 1% 10°
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Activity Activity limit
concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Hg-203 5x 10° 1x10° 1 x 102 1% 10°
Holmium (67)
Ho-166 4x107" 4x107" 1x10° 1x10°
Ho-166m 6 x 107" 5x 107 1x 10" 1% 108
lodine (53)
1-123 6 x 10° 3x10° 1 x 10? 1% 107
I-124 1x10° 1x10° 1x 10" 1% 108
I-125 2 x 10 3x10° 1x10° 1% 108
1-126 2 x10° 1x10° 1 x 10? 1x10°
1-129 Unlimited Unlimited 1% 10? 1x10°
1-131 3x10° 7x107" 1 x 10? 1x10°
1-132 4x 107" 4x107" 1x 10" 1x10°
1-133 7 x 10 6x 107" 1x 10" 1% 108
1-134 3x 10" 3x10" 1x 10" 1x10°
1-135 (a) 6x 107 6x10™ 1x 10" 1% 10°
Indium (49)
In-111 3x10° 3x10° 1 x 102 1x 108
In-113m 4 x10° 2x10° 1 x 102 1% 108
In-114m (a) 1x 10’ 5x 107" 1% 102 1x10°
In-115m 7 x 10° 1x10° 1 x 10? 1x10°
Iridium (77)
Ir-189 (a) 1% 10’ 1% 10" 1% 102 1% 107
Ir-190 7 x 107" 7 x 107 1x 10" 1% 108
Ir-192 1 x 10%c) 6x10" 1% 10" 1x10*
Ir-194 3x 10" 3x10™" 1 x 10? 1x10°
Potassium (19)
K-40 9 x 10 9x 107" 1 x 102 1% 108
K-42 2x 107 2x 107" 1 x 102 1% 108
K-43 7 %107 6x 10 1x 10’ 1x10°
Krypton (36)
Kr-81 4 x 10" 4 x 10 1x10* 1% 107
Kr-85 1x 10" 1x 10" 1x10° 1% 10*
Kr-85m 8 x 10° 3x10° 1x10° 1x 10"
Kr-87 2x 10" 2x 10 1 x 10? 1x10°
Lanthanum (57)
La-137 3x 10’ 6 x10° 1x10° 1% 107
La-140 4x107" 4x107" 1x 10" 1x10°
Lutetium (71)
Lu-172 6x10" 6x 10 1 x 10" 1x10°
Lu-173 8 x 10° 8 x 10° 1 x 10? 1% 107
Lu-174 9 x10° 9x10° 1 x 102 1% 107
Lu-174m 2 x 10 1x 10" 1 x 102 1% 107
Lu-177 3x 10 7x107" 1x10° 1x107
Magnesium (12)
Mg-28 (a) 3x10" 3x107" 1% 10" 1x10°
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concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Manganese (25)
Mn-52 3x107" 3x107" 1% 10" 1x10°
Mn-53 Unlimited Unlimited 1x 10* 1% 10°
Mn-54 1% 10° 1x10° 1% 10" 1% 10°
Mn-56 3x 10 3x 10 1x 10" 1x10°
Molybdenum (42)
Mo-93 4 x 10" 2x 10" 1x10° 1% 108
Mo-99 (a) 1% 10° 6x 107" 1% 102 1% 10°
Nitrogen (7)
N-13 9x 10 6x 107" 1 x 102 1x10°
Sodium (11)
Na-22 5x 107" 5x 107 1% 10" 1% 10°
Na-24 2x107" 2x 107 1% 10" 1x10°
Niobium (41)
Nb-93m 4% 10" 3x 10 1x10* 1 %107
Nb-94 7 x 10 7 x10™ 1x 10" 1% 10°
Nb-95 1% 10° 1x10° 1% 10" 1% 10°
Nb-97 9x 107" 6x 10" 1% 10" 1% 10°
Neodymium (60)
Nd-147 6 x 10° 6x 107" 1 x 102 1% 10°
Nd-149 6x 107" 5x 107 1% 102 1% 10°
Nickel (28)
Ni-59 Unlimited Unlimited 1% 10* 1% 108
Ni-63 4 x 10" 3x 10’ 1x10° 1x 108
Ni-65 4x107" 4x107" 1x 10" 1% 10°
Neptunium (93)
Np-235 4 x 10" 4 x 10" 1x10° 1% 107
Np-236 (short-lived) 2x 10" 2 x10° 1x10° 1% 107
Np-236 (long-lived) 9x10° 2x107° 1% 102 1x10°
Np-237 2x 10" 2x107 1% 10° (b) 1% 10° (b)
Np-239 7 x 10° 4 %10 1% 102 1% 107
Osmium (76)
Os-185 1x10° 1x10° 1x 10" 1x 108
Os-191 1x 10" 2x10° 1 x 102 1x 107
Os-191m 4 x 10 3x 10 1x10° 1% 107
0s-193 2x10° 6x10" 1% 102 1% 10°
0s-194 (a) 3x 107" 3x 107 1% 102 1x10°
Phosphorus (15)
P-32 5x 10 5x 10 1x10° 1x10°
P-33 4 x 10" 1x10° 1x10° 1% 108
Protactinium (91)
Pa-230 (a) 2x10° 7 x1072 1% 10" 1% 10°
Pa-231 4 x10° 4x10™ 1x10° 1x10°
Pa-233 5x 10° 7 %107 1% 10? 1% 107
Lead (82)

2009-2010 EDITION



2-7-10 Part 2
Activity Activity limit
concentration for an exempt
Radionuclide Ay Az for exempt material consignment
(atomic number) (TBq) (TBq) (Bg/g) (Bq)
Pb-201 1x10° 1x10° 1x 10" 1% 10°
Pb-202 4 x 10" 2x 10" 1x10° 1% 10°
Pb-203 4 x 10° 3x10° 1% 102 1% 10°
Pb-205 Unlimited Unlimited 1x 10* 1% 107
Pb-210 (a) 1% 10° 5x 1072 1% 10" (b) 1% 10* (b)
Pb-212 (a) 7 %107 2x 107 1% 10" (b) 1% 10° (b)
Palladium (46)
Pd-103 (a) 4 x 10" 4 x 10" 1x10° 1x 108
Pd-107 Unlimited Unlimited 1x10° 1x 108
Pd-109 2x10° 5x 107 1x10° 1x 108
Promethium (61)
Pm-143 3x10° 3x10° 1% 102 1% 10°
Pm-144 7x107" 7 x 107" 1% 10" 1% 10°
Pm-145 3x 10’ 1x 10" 1x10° 1x 107
Pm-147 4 x 10 2x10° 1x10* 1 %107
Pm-148m (a) 8 x10™ 7 %107 1% 10" 1% 10°
Pm-149 2x10° 6x10" 1x10° 1% 10°
Pm-151 2x10° 6x 107" 1% 102 1% 10°
Polonium (84)
Po-210 4 x 10" 2 x 1072 1x 10" 1 x 10*
Praseodymium (59)
Pr-142 4 %107 4 %10 1% 102 1x10°
Pr-143 3x10° 6x 107" 1% 10* 1% 10°
Platinum (78)
Pt-188 (a) 1x10° 8 x 10 1x 10" 1% 10°
Pt-191 4 x10° 3x10° 1% 102 1% 10°
Pt-193 4 x 10" 4 x 10" 1x10* 1% 107
Pt-193m 4 x 10" 5x 107" 1x10° 1% 107
Pt-195m 1x 10" 5x 107 1 x 102 1x 108
Pt-197 2 x 10 6x 107" 1x10° 1x 108
Pt-197m 1% 10" 6x10" 1% 102 1% 10°
Plutonium