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ABSTRACT

This paper presents a synopsis of the regulations governing the

transport of radioactive material and explains the background to

certain key provisions. It is based on the International Atomic Energy

Agency's "Regulations for the Safe Transport of Radioactive Materials"

from which the Canadian, and other nations', regulations have been

derived. Since it is a summary only, it does not elaborate all the

applicable rerr ' cements. Readers are cautioned to refer to the full

Regulations, described in the final section, for precise details.

RESUME

Le prisent ouvrage resume les reglements qui ont trait au

transport des matieres radioactives, tout en expliquant en de plus

amples details certaines dispositions cles. II est fonde sur le

"Reglement du transport des matieres radioactives" de l'Agence

internationale de l'inergie atomique, duquel ant Ste derives les

reglements du Canada et ceux d'autres pays. Ccnne il ne s'agit que

d'un resumi, les exigences applicables n'y sont pas toutes traitees.

Pour toute precision supplementaire, le lecteur est pri§ de se

reporter au Reglempnt integral, decrit & la fin.



PACKAGING REQUIREMENTS AND PROCEDURES FOR THE
TRANSPORT OF RADIOACTIVE MATERIALS

Abstract

This paper presents a synopsis of the regulations governing the
transport of radioactive material and explains the background to
certain key provisions. It is based on the International Atomic Energy
Agency's "Regulations for the Safe Transport of Radioactive Materials"
from which the Canadian, and other nations' , regulations have been
derived. Since it is a summary only, it does not elaborate all the
applicable requirements. Readers art' cautioned to refer to the full
Regulations, described in the final tection, for precise details.

Introduction

The threat posed by a chemical is a function of many factors, viz:

- its nature, which determines how it causes harm:

biological agent, corrosive, explosive, flanrnable, inert gas,
oxidizer, radioactive or toxic;

- its chemical and physical state, which determines its
dispersibility, rate of reaction and energy release, rate of
intake and other effects:

whether pure or combined, chemically or physically;
whether a solid, in bulk, pieces or powder form;

or a liquid, of low or high viscosity, at low or high temperature;
or a gas, compressed or refrigerated;

- its mass, which determines the amount of harm which may result,
to an individual and collectively.

In most instances, the preventive strategy employed to control the
hazard, whether during transport or other operations, is to contain
the subs-tance. (Obviously, a necessary strategy for economic reasons
too.) Cther provisions may also be appropriate in some cases, again for
both safety and economic purposes e.g. thermal insulation where the
container is very cold or very hot, but generally speaking, containment
is all that is necessary to protect the wellbeing of man and the
environment against potentially harmful materials, except for radioactive
ones.

Additional precautions must be taken for radioactive materials, to
guard against the radiation which penetrates the container envelope, and,
for certain materials, to prevent the formation of what is termed a
critical system (which gives rise to a nuclear chain reaction and the
release of much energy, mainly as radiation, in a very short time interval).
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•me various risks and needs which attend the transport of
radioactive materials have long been recognized. These have been
taken into account in the development, over the past 40 years or
so, of a comprehensive set of requirements for the classification
and packaging of such substances, for the approval and the labelling,
marking and stowage of packages, the description of consignments in
shipping papers and related measures.

Radioactive Material and Radiation Protection - Basic Concepts

As is widely appreciated, radioactive materials are dangerous
because the radiation which, by definition, they emit, can injure
living organisms, human and non-human. Radionuclides (i.e. isotopes
which are radioactive) are not, however, uniformly nor similarly
radioactive; each is unique in:

- the type of radiation emitted

this may be a or B particles, neutrons, y or x-rays
or several of these forms

- the energy level(s) of the particle(s) and/or ray(s) emitted

- half-life

the time taken for the number of radioactive atoms in any mass
of the nuclide to decay to half the original figure.

And, where they constitute different elements, they differ chemically
too. The chemical nature of the nuclide is important from the standpoint
of the role, and movement, of the material in the environment and in
living organisms: different radionuclides tend to accumulate in different
species or different parts of the body, some of which are more sensitive
to radiation than others.

The radiation dose received in any situation is determined by the
radiation characteristics outlined above and in addition, the distance
from the source to the receiver, the properties of the material between
them and the time of exposure. The first two of these factors: distance
and intervening material, modify the intensity of the radiation received,
and in certain circumstances modify the type of radiation also. For
example:

- intensity decreases with the inverse square of separation
distance (I « 1/d2) and as radiation is absorbed by intervening
material (shielding)

- a and B particles may be transformed, respectively, to neutrons
or a form of x-ray known as bremsstrahlung on being intercepted.
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The change in intensity due to absorption depends on both the
type of radiation and the properties of the absorbing matter.
a particles are electrically charged and comparatively heavy and slow
moving, consequentially they are easily captured: 7.5 cm of air (or
0.1 mm of skin) is sufficient to stop all but the most energetic.
3 particles, which are also charged, have much less mass and higher
velocity than o particles but these are quite readily captured too:
2.5 mm of aluminium (or 8 mm of skin) stops the majority encountered. '
Neutrons constitute a third type of particle: of intermediate mass and
velocity and without change; these are not so easily stopped (in fact
their number is never reduced to zero), they pass through all materials.
Some are much better absorbers than others, however; for example, a
tenfold reduction in neutron flux may be effected by a few mm of boron
or cadmium, several cm of a hydrocarbon such as paraffin wax or several
10's of cm of lead. This type of radiation (neutrons) also possesses
another property of great significance: it can promote the fissioning
i.e. the splitting of fissile nuclides, uranium-233 and -235 and
plutonium-238, -239 and -241, which process, as mentioned earlier,
releases much energy, y and x-rays are electromagnetic radiation of
short wave length, thus they can, and do, pass through materials; a
thickness of several cm of a high density metal may be needed to reduce
intensity significantly.

Three conclusions can be drawn from the foregoing:

(1) radicnuclides are not equally hazardous

(according to one classification (1)* there is a range of
106 in toxicity, from the most to least radiotoxic nuclide
vis-a-vis effects on man);

(2) radionuclides are most dangerous when taken into an
organism,

(because then the distance of separation is negligible or
non-existent, there is probably little or no intervening
material - in fact atoms of the nuclide may be incorporated
into the structure of cells - and the time of exposure may
be long, because the material is in the cells);

(3) damage can be induced at a distance from the material, even if
it is totally enclosed, because seme types of radiation can
penetrate containers,

(this is termed the external radiation hazard because organisms
exposed in such circumstances are irradiated from the outside).

These considerations were recognized and taken into account in the
development of the transport regulations (2) (3).

•numbers in parenthesis indicate references cited.
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The Intent and Philosophy of the Regulations

The objects of the Regulations are to guard against:

- the dispersion and uptake of radioactive material

- .he external radiation hazard

- high temperatures in or on packages, particularly at the surface,
and high heat emission rates
(which might damage adjacent or overloaded cargo)

these hazards result frcm the absorption of radiation (in the
container envelope or shielding) and its transformation into
thermal energy - usually only a problem where the quantity of
material is large

- the occurrence of a critical system
(this is only of concern where more than 15 g of fissile
material is present)

These objectives are achieved through a system of requirements and
limits concerning:

package strength &
the amount of material in packages,
the concentration of radioactive material
contamination on package surfaces.

containment and
, prevention of
. uptake

radiation intensity at the surface and
1 rn frcm the surface of packages,
the labelling and marking of packages,
the stowage of packages.

control of the external
radiation hazard and
warning of contents

maximum surface temperature,
instructions on stowage of other cargo.

} prevention of burns
} and overheating

package design and the number of packages
which form a critical system

} prevention of
} excessive fission

the review and approval of package
design and use by the Atomic Energy
Control Board (package certification)

} independent evaluation
} and oversight of
} adequacy

The philosophy underlying this system is that the onus for ensuring
safety during transport shall lie with consignors to the greatest possible
extent; concommitantly, the contribution required of carriers is minimized.
Transport industry workers are expected to treat radioactive consignments
with care but no more than that accorded other dangerous goods. Reliance
is placed principally on design or built-in safety rather than operational
controls.
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Specific Provisions of the Regulaticns

1. Applicability of the Regulations.

The first provision of note is that material whose activity is
2 micrccuries/kg or less is not subject to the Regulations; in other
words it is considered non-radioactive for transport purposes. This
is justified on the grounds that because the concentration is so low, ••
a very large amount of material would have to be taken into a person's'
body to give a significant radiation dose and it is virtually impossible
that an intake of such magnitude would result from any event or circun-
stance which might occur during transport, even a major spill.

2. Packages - Strength and Contents.

The Regulations provide for five primary categories of package, a
hierarchy related to radiotoxicity applicable to all radionuclides, and
three secondary, additional classifications for fissile materials.

Primary Categories Secondary Classifications

Exempt (or Limited Quantity)
Type A Fissile Class I
Type B Fissile Class II

Low Specific Activity Fissile Class III
Low-Level Solid

The Regulations also provide for ingenuity on the part of the
designer and manufacturer: the packaging requirements are expressed,
in the main, as performance standards rather than specifications for wall
thicknesses, details of joints and closures and so forth; in other words
they prescribe what must be achieved instead of what shall be done.

This hierarchy and the associated performance standards are predicated
on a set of models and expectations respecting the behaviour of packages,
the release, dispersion and intake of, or exposure to their contents, and
radiation dose to individuals. The five categories scale ability to
withstand accidents i.e. packaging strength, and thus cost, to the
specific degree of hazard and the amount of material.

The basic element of the system is the Type A package. This category,
which was developed from the practices and rules of the 1940's and 1950's,
applies to intermediate quantities; packages are expected to retain their
integrity under the kind of abuse* considered "normal" i.e. quite likely
to occur during transport: falling from vehicles or being dropped from
similar heights, being exposed to rain, being struck by a sharp object
which may penetrate or having other cargo stacked on top; they are not,
however, expected to withstand serious accidents. The restrictions on
the contents of Type A packages are derived from the following premises (2) (4):

Note: the curie (symbol Ci) is the pre-SI unit of measurement of radioactivity,
defined as 3.7 x 1O10 disintegrations/second; the SI unit is the
becquerel (Bq), equivalent to 1 disintegration/s.

*the Regulations prescribe a set of tests simulating these conditions; these
are more rigorous for packages intended for liquid or gaseous contents.

/6



- 6 -

that in a median accident -

(i) the shielding around the radioactive material is completely
destroyed or displaced,

(ii) the external radiation dose received by any person as a
consequence of the loss of shielding shall not exceed
three rem, • assuming that the individual may spend up to
three hours at a distance of three metres from the source,

(Thus, for a y-emitting radionuclide the maximum allowable
radiation intensity at one metre from the bare source is
nine rem pe:' hour. The analogous criteria for radionuclides
which emit other types of radiation i.e. a or B particles,
neutrons, x-rays or a combination thereof are slightly
different - (>'*).)

(iii) up to one thousandth (10~3) of the radioactive material escapes
from the containment envelope,

(It is acknowledged that a greater quantity might escape but
this would be due to an accident more severe than the "median"
one; the risk of such an event is considered to be so low,
however, that it may be neglected. Experience, thus far,
bears this out (5).)

(iv) no more than one thousandth (10~3) of the material released
is taken into the body of any person,

and

(v) this amount of radioactive material shall not exceed half the
maximum annual intake allowed for an atomic radiation worker.

(In other words, the maximum internal radiation dose received
by an individual as a consequence of the loss of containment
shall not exceed three rem-)

Two values may be calculated fran these premises, the one based on
(i) and (ii) relevant to the external radiation hazard, the other on
( i i i ) , (iv) and (v) pertinent to the internal dose received. The former
is known as the Ai limit; by definition i t is only used for radioactive
material which is not readily dispersible, either because of i ts inherent
properties or because i t is securely contained in a welded capsule.
Nuclides or capsules which can meet the prescribed requirements are termed
special-form radioactive material*. The second figure, called the A3 value,
applies to normal- or other-form radioactive material, that which does
not qualify as special form, and is therefore regarded as being prone to
release and/or dispersal e.g. powder, fluids. For some nuclides the A3

value (which is equivalent to 106/2 x the maximum annual intake allowed
for an atomic radiation worker) is greater than the Aj limit. Where this

*this must be proven to the satisfaction of the Atomic Energy Control
Board, Radioisotope and Transportation Division.
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occurs the maximum allowable quantity of normal-form material, referred
to as the A2 limit, is set at the A! limit because it is recognized that
premises (i) and (ii) are over-riding: the loss of shielding may occur
from around either normal- or special-form contents. Notwithstanding
calculated values, the Aj and A2 limits are both restricted to 1C00
curies, by arbitrary choice.

Thus, to sutimarize, the contents of a Type A package are limited to:

Ai curies (or equivalent becquerels) where the contents qualify
as special-form radioactive material

A2 curies, not to exceed the Ai limit, for normal- or other-form
radioactive material

1000 curies - for those nuclides whose Ai limit is greater
than 1000.

(consequently, the A2 limit may not exceed 1,000)

The Ai and A2 numbers for approximately 250 nuclides, covering the
frequently used - and moved - ones and many which are little used, are
set out in the Regulations.

Where the quantity of radioactive material to be transported is
greater than the applicable Ai or A2 limit (bearing in mind its form) a
Type B package must be employed. This category is expected to withstand
the conditions* that occur during severe accidents: a significant impact,
a fire and submersion in water. And, since the contents are potentially
much more hazardous, it must be demonstrated to the satisfaction of the
Atomic Qrergy Control Board, Radioisotope and Transportation Division,
that the package is adequate. This can be accomplished by subjecting a
representative packaging to the applicable tests, or by engineering analysis
and argument based on theoretical models, testing of scale models, and/or
extrapolation of data relevant to a similar design, or a combination of
these methods. A Type B package may not be used before its competence
has been proven and a certificate issued for it by the AECB; this require-
ment must be satisfied for each different set of contents. In other words,
for each different form of material, each different nuclide or mixture of
nuclides or where it is wished to transport a greater quantity of an
already authorized nuclide, whatever its form, the package must be
requalified (and the certificate modified accordingly or a new one issued).
The only limits on the quantity of material which may be contained in a
Type B package are those given in the pertinent certificate; these may be
for tens of curies, hundreds or thousands or even several millions of
curies, as in a flask used for transporting irradiated i.e. spent or used
reactor fuel. Such a package might weigh up to 100 tons because of the
thickness of:-the dense metal shielding material in it e.g. lead, depleted .
uranium or steel.

*the Regulations include a second set of tests to simulate such conditions.
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Conversely, where the quantity of radioactive material is much less

than the applicable Ai or A2 limit, it may be possible to make use of
an Exempt category package. TMs category is so called because packages
containing small quantities of radionuclides, up to the limits set out in
table 1, are not required to meet the various test requirements' prescribed
for Type A packages nor the generally applicable labelling provisions of
the Regulations (described later), provided that certain other conditions
are satisfied. Principal among these is that the radiation intensity •
shall not exceed 0.5 mrem/h at the package surface (and 10 mrem/h at 10
cm above the surface of an instrument or article, in the unpacked state)
arid that there shall be a warning label inside the package. If either of
these external radiation levels are exceeded, then the consignment
becomes subject to the Type A category, despite the smallness of the
quantity of material involved.

Table 1. Exemption Limits

Solids

Special form

Other forms

Liquids

Tritiated water

< 0.1 Ci/1

between

0.1 Ci/1 and 1.0 Ci/1

> 1.0 Ci/1

Other liquids

Gases

Tritium

Special form

Other forms

Instruments

Item limits

10"1 A,

10"* Aj

-

-

-

10"* A,

20 Ci

10"' A,

10"' A,

and articles

Package limits

A,

A,

-

-

-

10"' A,

200 Ci

10"' A,

10"' A,

Materials

Package limits

10"' A,

10"" A,

1000 Cl

100 Cl

1 Ci

10— A,

20 Cl

10-' A,

10"' A,

These limits are predicated on the assumptions that:

- the package will be totally destroyed in a "median" accident and
all the contents released,

(considered realistic since none of the performance standards
intended to simulate "normal" in-transit abuse are applied to
the Exempt category)
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- (as before) no more than one thousandth (10~3) of the released
material will be taken into any person's body,

- (again as before) the resultant internal radiation dose received
by the individual shall not exceed three rem,

- where the material forms a component part of a manufactured
article, the structure in which it is enclosed provides additional
protection,

- where the material is a liquid, its greater propensity to escape
and be taken up make it more hazardous and necessitate a further
reduction in the allowable quantity (4).

Tritium, in combination with water or other compounds, is treated
separately, as indicated.

In addition to this range of Exempt (for small, limited quantities),
Type A (for intermediate quantities) and Type B (for large quantities)
packages, there are two categories for particular kinds of radioactive
material: the first, Low Specific Activity (LSA) material, comprising
uranium and thorium ores and concentrates, up to moderate concentrations
of tritium in water and low concentrations of any radionuclide in or on
solids; the second, Low Level Solid (LLS) material, comprising somewhat
higher concentrations of any radionuclide than in LSA distributed and
essentially fixed in a solid substrate (the official definitions for both
materials contain a number of qualifications).

The LSA category is the older of these; it was originally established
in recognition of the fact that the radiotoxicity of mixtures and compounds
of uraniim or thorium is extremely low (natural uranium is actually more
toxic chemically, as a heavy metal which damages kidney function, if taken
into the bodyi than radioactively hazardous). Thus, the need to contain
such substances is less. Accordingly, the Regulations allow for the use
of lower strength packaging and set no limit on the quantity per package -
LSA may even be shipped in bulk in certain circumstances. The definition
was later expanded from uranium and thorium to cover" other materials which
present a similar degree of hazard (4).

The LLS category* is a further, and still more recent, development of
1iie LSA concept. The radionuclide concentrations provided for in this
definition pose a slightly greater danger, therefore, containment is more
important. In face of this, it is required that packages be able to
withstand two of the performance standards prescribed for the Type A
category: the tests which simulate a fall from a vehicle (or a corres-
ponding drop) and compression due to overloading of other cargo. Again,
there are no limits on the quantity per package but the material must be
transported under the direct control of the consignor or consignee to
eisure that the packages are handled properly.

*this category is not yet in wide use in Canada because it is not included
in the Regulations governing carriage by rail and road.
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The three supplementary classifications for fissile materials concern
the manner by which the formation of a critical system is prevented:
whether by built-in safety alone (Fissile Class I) or by a lesser level of
built-in safety plus operational controls (Fissile Class II and Class III).
The probability of a nuclear chain reaction occurring is related to the
mass of uranium-233 or 235 or plutoniun-238, 239 or 241 present, the
geometry in which it is arranged and the presence of substances which
reflect neutrons (back into the material, to propagate the reaction) or-
absorb them (thereby diminishing the neutron population). Where mass of
fissile material per package is less than 15 g, the probability of an
accidental reaction is negligibly low, thus such packages are not subject
to these special provisions. Above this quantity, the package must be
qualified, and approved by the Atomic Energy Control Board, Radioisotope
and Transportation Division, as a Fissile Class I, II or III, no matter
whether the package was basically in the LSA, LLS, Type A or Type B category.

The differences between these classes are as follows (6):

Class I: packages which are nuclearly safe in any number and in any
arrangement under all foreseeable circumstances of transport.

Class II: packages which, in limited number, are nuclearly safe in
any arrangement under all foreseeable circumstances of transport.

Class III: packages which are nuclearly safe under all foreseeable
circumstances of transport by reason of special precautions, or special
administrative or operational controls imposed upon the transport of the
consignment.

For design purposes, the limiting requirement which must be satisfied
for Class I is that an assembly of 250 packages, each in a "damaged" condition
i.e. the state resulting from subjection to the tests prescribed for the
Type A or Type B category (whichever set is the more damaging), shall not
form a critical system in any arrangement vdhen surrounded by water.

The corresponding requirement for Class II is based on an "allowable
number" such that:

five tines the allowable nutiber of undamaged packages,
when stacked together in any arrangement and surrounded by
water, remains sub-critical,

and

twice the allowable number of damaged packages, under the
Seme conditions, remains sub-critical.

The lower of these values is taken; this is used in the operational
controls to limit the number of packages transported together, in any
vehicle.
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There is no analogous provision for Class III packages but the number
of packages, either damaged or undamaged, which would form a critical
system i s calculated and i s taken into account in the development of the
special precautions or operational controls employed to ensure safety.
Each Class III shipment must be approved by the Atomic Energy Control
Board.

3. Control of Surface Contamination

Limits are prescribed on the concentration of radioactive material
on the external surfaces of packages, to minimize the possibility of
workers picking up a significant quantity during handling operations.

4. Protection against External Radiation

The Regulations cents.a =>•=>--Veu provisions to minimize the external
radiation dose received by ar*y

- limitations on the radiation intensity at the surface of the
package and 1 m from it,

- different label designs, pertinent to the external radiation
intensity, to indicate the level of hazard,

- controls on the number of packages which may be carried in a
vehicle,

- limitations on the radiation intensity in and around a rail
or road vehicle,

- requirements concerning the separation distance between packages
and places occupied by people, animals and/or undeveloped
photographic film.

Four levels of radiation intensity are provided: three relate to
routine carriage, the fourth the non-routine. This latter level may
only be utilized if a number of compensatory precautions are taken.
Three forms of label are prescribed for use with these levels, thus:

WHITE - I

where the radiation intensity does not exceed
0.5 mrem/h at any point on the package surface,

and for Fissile Class I packages
(provided above condition is satisfied)

YELLOW - II

radiation intensity up to 50 mrem/h at any
point on the package surface and the transport
index does not exceed 1.0

and for Fissile Class II packages
(provided above conditions are satisfied)

, .../12
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{ radiation intensity up to 200 mrem/h at any point
{ on the package surface and the transport index
{ does not exceed 10
{

YELLOW - III { and for Fissile Class III packages
{
{ and where special precautions are taken,
{ ' radiation intensity up to 1,000 mrem/h at any
{ point on the package surface

Transport index is defined in two ways:

- for non-fissile packages, the transport index is the radiation
intensity at 1 m from the surface

- for fissile packages, the transport index is either the radiation
intensity at 1 m from the surface
or
50 divided by the "allowable number" of the design

whichever is the larger value.

The figure indicating the transport index must be entered in the place
provided in YELLOW-II and -III labels. This is important because the
maximum number of packages which may be loaded in a vehicle and the
separation distance which must be provided are both based on this value.

The Regulations require that the total transport index, the sun of the
number on each package, be limited to 50 per group (i.e. compact stack) of
packages and on any rail or road vehicle or aircraft. For a ship, however,
this limit is increased to 200, provided that the aggregate transport index
for packages in any compartment, defined deck area or hold does not exceed
50 and the various groups are separated one from another by at least 6 m.
The limit may be raised for an aircraft, too, if all the packages are from
one consignor and the total Fissile Class II or Class III packages does not
exceed one "allowable number".

The purpose of these constraints is twofold: to limit the external
radiation hazard and to prevent the occurrence of a critical system. People,
animals and undeveloped photographic film being carried in the same vehicle
are further protected against the external hazard by requirements for the
spacing of packages away from occupied places; the separation distance to
be provided depends also on the transport index of the package.

5. Protection against Thermal Energy

This is generally only necessary where the quantity of radioactive material
is large, for which a Type B package is needed. The Regulations prescribe
two maximum allowable surface temperatures: 50°C and 82°C; the latter may
only be employed if special handling precautions are taken. The Regulations
also require that where the surface heat flux exceeds 15 W/m* instructions
about stowage must be given carriers, to preclude the loading of other cargo,
particularly heat sensitive goods, on top of or close beside the package.
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Canadian Regulations

The movement of any and all radioactive material in Canada, except
that whose activity is 2 micrccuries/kg or less, must comply with the
various requirements and controls set out in:

1. the "IATA* Restricted Articles Regulations" for carriage by air;

2. the "International Maritime Dangerous Goods Code"** for carriage by
sea and inland waterway;

3. the "Regulations for the Transportation of Dangerous Goods by Rail"***
for carriage by rail and road;

These have been extended to cover transport by road by the Atomic
Energy Control Board because no other agency - federal or provincial -
has established appropriate requirements for this mode.

The Atomic Energy Control Board may also vary these requirements in
the case of road.

Other regulations applicable to transportation by highway vehicle are:

(1) Alberta Regulation 295/63
(2) Manitoba Regulation H60/15
(3) Ontario Regulation 412
(4) Quebec Regulation 75-497
(5) New Brunswick Regulation 109/1977.

4. the "Prohibited Mail Regulations".

Transmission of radioactive material by post is not permitted in Canada.

This listing gives the impression that requirements vary by node and
province. By and large this is not the case; (other than the prohibition on
mailing radioactive substances) there are no significant inconsistencies or
conflicts either intermodally or federally - provincially. The IATA, IMCO
and CTC regulations, which define inter alia how the material shall be packaged,
the criteria which packagings must satisfy, how packages must be labelled or
marked and the documentation required, are virtually identical because they
all derive from a common basis: a set of model provisions promulgated by the
International Atomic Energy Agency (IAEA). The variances which do exist are
essentially minor in nature, most of them are attributable to a difference
in the generation i.e. age of the regulations: the IMOG Code and one section
(the more up-to-date one) of the IATA Regulations (Part 2A) are based on the
1973 edition of the IAEA standard (1) whereas the alternate section of the
IATA Regulations (Part 2B) and the CTC Regulations are based on an earlier

• version, published in 1967 (2). As for the provincial regulations, these are
fundamentally compatible with the federal ones because they impose requirements
on the carrier, for placarding of vehicles carrying radioactive material and
avoiding certain tunnels in Montreal, whereas the CTC requirements apply
mainly to the consignor.

•promulgated by the International Air Transport Association
••promulgated by the Intergovernmental Maritime Consultative Organization (IMCO)
***issued by the Canadian Transport Commission (CTC)
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