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Background

At its 15th meeting TRANSSC approved the draft DS 345 “Regulations for the Safe Transport of
Radioactive Material” (2009 Edition of TS-R-1) to be forwarded for the 120-day comments by
Members States. NUSSC, RASSC and WASSC endorsed (with comments) DS 345. The draft was
then posted on the IAEA Webpage with a request for comments no later than 15 February 2008.

Requests by TRANSSC Members

After posting the draft, the Secretariat received requests for a complementary paper that would
facilitate the review by Member States (ex. redline strikethrough, table of changes or draft text
marked up).

Table of changed paras

For this purpose, the Secretariat has prepared a table in which the original paras, as published in the
2005 Edition of TS-R-1, are presented in the left column and the proposed (changed) text is shown
on the right column.

Reviewers should keep in mind that, as result of the so called harmonization changes, some
paragraphs were moved from their original sections (e.g. Section IV increased from 19 paras in the
2005 Edition to 38 paras in the draft 2009 Edition).
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Section I -INTRODUCTION

105. In the transport of radioactive material the safety of persons, who are
either members of the public or workers, is assured when these Regulations
are complied with. Confidence in this regard is achieved through quality
assurance and compliance assurance programmes.

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

109. For radioactive material having subsidiary risks, and for transport of
radioactive material with other dangerous goods, the relevant transport
regulations for dangerous goods of each of the countries through or into
which the material is to be transported shall apply in addition to these
Regulations.

109. For radioactive material having subsidiary risks, and for transport of
radioactive material with other dangerous goods, the relevant transport
regulations for dangerous goods shall apply in addition to these Regulations.

Section II - DEFINITIONS

203. Passenger aircraft shall mean an aircraft that carries any person other
than a crew member, a carrier’s employee in an official capacity, an
authorized representative of an appropriate national authority, or a person
accompanying a consignment.

203. Passenger aircraft shall mean an aircraft that carries any person other
than a crew member, a carrier’s employee in an official capacity, an
authorized representative of an appropriate national authority, or a person
accompanying a consignment or other cargo.

204. Multilateral approval shall mean 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 shall not apply to a country over which
radioactive material is carried in an aircraft, provided that there is no
scheduled stop in that country.

204. Multilateral approval shall mean 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.

207. Competent authority shall mean any national or international
regulatory body or authority designated or otherwise recognized as such for
any purpose in connection with these Regulations.

207. Competent authority shall mean any body or authority designated or
otherwise recognized as such for any purpose in connection with these
Regulations.

210. Consignee shall mean any person, organization or government which
receives a consignment.

210. Consignee shall mean any person, organization or government which is
entitled to take delivery of a consignment.

222. Fissile material shall mean uranium-233, uranium-235, plutonium-239,
plutonium-241, or any combination of these radionuclides. Excepted from
this definition is:

222. Fissile nuclides shall mean uranium-233, uranium-235, plutonium-239
and plutonium-241. Fissile material shall mean a material containing any of
the fissile nuclides. Excluded from the definition of fissile material are:
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(a) natural uranium or depleted uranium which is unirradiated, and

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

(a) natural uranium or depleted uranium which is unirradiated, and

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

223. Freight container shall mean an article of transport equipment designed
to facilitate the transport of goods, either packaged or unpackaged, 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 conveyances and from one mode of transport to another. A small
freight container is that which has either any overall outer dimension less
than 1.5 m, or an internal volume of not more than 3 m3. Any other freight
container is considered to be a large freight container.

223. Freight container shall mean an article of transport equipment that is of
permanent character and accordingly strong enough to be suitable for
repeated use, specially designed to facilitate the transport of goods, by one or
more modes of transport without intermediate reloading; designed to be
secured and/or readily handled, having fittings for these purposes, and
approved in accordance with the International Convention for Safe
Containers (CSC), 1972, as amended. The term “freight container” includes
neither vehicle nor packaging. However a freight container that is carried on
a chassis is included. A freight container may be used as a packaging. A
small freight container is that which has either any overall outer dimension
less than 1.5 m, or an internal volume of not more than 3 m3. Any other
freight container is considered to be a large freight container.

224. Intermediate bulk container (IBC) shall mean a portable packaging
that:

(a) has a capacity of not more than 3 m3,

(b) is designed for mechanical handling,

(c) is resistant to the stresses produced in handling and transport, as
determined by performance tests, and

(d) is designed to conform to the standards in the chapter on
Recommendations on Intermediate Bulk Containers (IBCs) of the United
Nations Recommendations on the Transport of Dangerous Goods [7].

224. Intermediate bulk container (IBC) shall mean a portable packaging that:

(a) has a capacity of not more than 3 m3,

(b) is designed for mechanical handling, and

(c) is resistant to the stresses produced in handling and transport, as
determined by tests.

229. Overpack shall mean an enclosure such as a box or bag which is used
by a single consignor to facilitate as a handling unit a consignment of one or
more packages for convenience of handling, stowage and carriage.

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

(a) Placed or stacked on to a load board such as a pallet and secured
by strapping, shrink wrapping, stretch wrapping, or other suitable
means; or
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(b) Placed in a protective outer packaging such as a box or crate;

230. Package shall mean the packaging with its radioactive contents as
presented for transport. The types of packages covered by these
Regulations, which are subject to the activity limits and material restrictions
of Section IV and meet the corresponding requirements, are:

(a) Excepted package;
(b) Industrial package Type 1 (Type IP-1);
(c) Industrial package Type 2 (Type IP-2);
(d) Industrial package Type 3 (Type IP-3);
(e) Type A package;
(f) Type B(U) package;
(g) Type B(M) package;
(h) Type C package.

Packages containing fissile material or uranium hexafluoride are subject to
additional requirements.

229. Package shall mean the complete product of the packing operation,
consisting of the packaging and its contents prepared for transport. The types
of packages covered by these Regulations, which are subject to the activity
limits and material restrictions of Section IV and meet the corresponding
requirements, are:

(a) Excepted package;
(b) Industrial package Type 1 (Type IP-1);
(c) Industrial package Type 2 (Type IP-2);
(d) Industrial package Type 3 (Type IP-3);
(e) Type A package;
(f) Type B(U) package;
(g) Type B(M) package;
(h) Type C package.

Packages containing fissile material or uranium hexafluoride are subject to
additional requirements.

231. Packaging shall mean 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, and 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, tank or intermediate bulk container.

230. Packaging shall mean one or more receptacles and any other
components or materials necessary for the receptacles to perform the
containment and other safety functions.

232. Quality assurance shall mean a systematic programme of controls and
inspections applied by any organization or body involved in the transport of
radioactive material which is aimed at providing adequate confidence that
the standard of safety prescribed in these Regulations is achieved in
practice.

231. Quality assurance shall mean a systematic programme of controls and
inspections applied by any organization or body which is aimed at providing
adequate confidence that the standard of safety prescribed in these
Regulations is achieved in practice.

242. Tank shall mean a tank container, a portable tank, a road tank vehicle,
a rail tank wagon or a receptacle with a capacity of not less than 450 litres to
contain liquids, powders, granules, slurries or solids which are loaded as gas
or liquid and subsequently solidified, and of not less than 1000 litres to
contain gases. A tank container shall 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, shall possess stabilizing members and tie-down

239. Tank shall mean a portable tank, including a tank container, a road tank
vehicle, a rail tank wagon or a receptacle to contain solids, liquids, or gases,
having a capacity of not less than 450 litres when used for the transport of
gases.
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attachments external to the shell, and shall be capable of being lifted when
full.

None. 243. Through or into shall mean through or into the countries in which a
consignment is transported but specifically excludes countries “over” which
a consignment is carried by air, provided that there is no scheduled stop in
that country.

Section III - GENERAL PROVISIONS

None. 314. Records of all safety training undertaken shall be kept by the employer
and made available to the employee if requested.

Section IV - ACTIVITY LIMITS AND MATERIAL RESTRICTIONS

236. Radioactive material shall mean any material containing radionuclides
where both the activity concentration and the total activity in the
consignment exceed the values specified in paras 401–406.

401. Radioactive material shall mean any material containing
radionuclides where both the activity concentration and the total activity in
the consignment exceed the values specified in paras. 403–408.

None 402. Radioactive material shall be assigned to one of the UN number
specified in Table 8 below 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 409 to 431 below.

226. Low specific activity (LSA) material shall mean radioactive material
which by its nature has a limited specific activity, or radioactive material for
which limits of estimated average specific activity apply. External shielding
materials surrounding the LSA material shall not be considered in
determining the estimated average specific activity. LSA material shall be in
one of three groups:

(a) LSA-I

(i) Uranium and thorium ores and concentrates of such ores, and other ores
containing naturally occurring radionuclides which are intended to be
processed for the use of these radionuclides;

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

409. LSA material shall be in one of three groups:

(a) LSA-I

(i) Uranium and thorium ores and concentrates of such ores, and other ores
containing naturally occurring radionuclides which are intended to be
processed for the use of these radionuclides;

(ii) Natural uranium, depleted uranium, natural thorium or their compounds
or mixtures, that are unirradiated and in solid or liquid form;
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(iii) Radioactive material for which the A2 value is unlimited, excluding
fissile material in quantities not excepted under para. 672; or

(iv) Other radioactive material in which the activity is distributed
throughout and the estimated average specific activity does not exceed 30
times the values for activity concentration specified in paras 401–406,
excluding fissile material in quantities not excepted under para. 672.

(b) LSA-II

(i) Water with tritium concentration up to 0.8 TBq/L; or

(ii) Other material in which the activity is distributed throughout and the
estimated average specific activity does not exceed 10–4A2/g for solids and
gases, and 10–5A2/g for liquids.

(c) LSA-III

Solids (e.g. consolidated wastes, activated materials), excluding powders, in
which:

(i) The radioactive material is distributed throughout a solid or a collection
of solid objects, or is essentially uniformly distributed in a solid compact
binding agent (such as concrete, bitumen, ceramic, etc.);

(ii) The radioactive material is relatively insoluble, or it is intrinsically
contained in a relatively insoluble matrix, so that, even under loss of
packaging, the loss of radioactive material per package by leaching when
placed in water for seven days would not exceed 0.1A2; and

(iii) The estimated average specific activity of the solid, excluding any
shielding material, does not exceed 2 × 10–3A2/g.

(iii) Radioactive material for which the A2 value is unlimited, excluding
fissile material not excepted under para. 413; or

(iv) Other radioactive material in which the activity is distributed
throughout and the estimated average specific activity does not exceed
30 times the values for activity concentration specified in paras 403–
408, excluding fissile material not excepted under para. 413.

(b) LSA-II

(i) Water with tritium concentration up to 0.8 TBq/L; or

(ii) Other material in which the activity is distributed throughout and the
estimated average specific activity does not exceed 10–4A2/g for solids
and gases, and 10–5A2/g for liquids.

(c) LSA-III

Solids (e.g. consolidated wastes, activated materials), excluding powders,
meeting the requirements of para 601, in which:

(i) The radioactive material is distributed throughout a solid or a collection
of solid objects, or is essentially uniformly distributed in a solid
compact binding agent (such as concrete, bitumen, ceramic, etc.);

(ii) The radioactive material is relatively insoluble, or it is intrinsically
contained in a relatively insoluble matrix, so that, even under loss of
packaging, the loss of radioactive material per package by leaching
when placed in water for seven days would not exceed 0.1A2; and

(iii) The estimated average specific activity of the solid, excluding any
shielding material, does not exceed 2 × 10–3A2/g.

241. Surface contaminated object (SCO) shall mean a solid object which is
not itself radioactive but which has radioactive material distributed on its
surfaces. SCO shall be in one of two groups:

(a) SCO-I: A solid object on which:

(i) the non-fixed contamination on the accessible surface averaged over 300
cm2 (or the area of the surface if less than 300 cm2) does not exceed 4
Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters, or 0.4
Bq/cm2 for all other alpha emitters; and

(ii) the fixed contamination on the accessible surface averaged over 300

410. SCO shall be in one of two groups:

(a) SCO-I: A solid object on which:

(i) the non-fixed contamination on the accessible surface averaged over 300
cm2 (or the area of the surface if less than 300 cm2) does not exceed 4
Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters, or
0.4 Bq/cm2 for all other alpha emitters; and

(ii) the fixed contamination on the accessible surface averaged over 300
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cm2 (or the area of the surface if less than 300 cm2) does not exceed 4 ×
104 Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters, or
4 × 103 Bq/cm2 for all other alpha emitters; and

(iii) the non-fixed contamination plus the fixed contamination on the
inaccessible surface averaged over 300 cm2 (or the area of the surface if
less than 300 cm2) does not exceed 4 × 104 Bq/cm2 for beta and gamma
emitters and low toxicity alpha emitters, or 4 × 103 Bq/cm2 for all other
alpha emitters.

(b) SCO-II: A solid object on which either the fixed or non-fixed
contamination on the surface exceeds the applicable limits specified for
SCO-I in (a) above and on which:

(i) the non-fixed contamination on the accessible surface averaged over 300
cm2 (or the area of the surface if less than 300 cm2) does not exceed 400
Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters, or 40
Bq/cm2 for all other alpha emitters; and

(ii) the fixed contamination on the accessible surface, averaged over 300
cm2 (or the area of the surface if less than 300 cm2) does not exceed 8 ×
105 Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters, or
8 × 104 Bq/cm2 for all other alpha emitters; and

(iii) the non-fixed contamination plus the fixed contamination on the
inaccessible surface averaged over 300 cm2 (or the area of the surface if
less than 300 cm2) does not exceed 8 × 105 Bq/cm2 for beta and gamma
emitters and low toxicity alpha emitters, or 8 × 104 Bq/cm2 for all other
alpha emitters.

cm2 (or the area of the surface if less than 300 cm2) does not exceed 4 ×
104 Bq/cm2 for beta and gamma emitters and low toxicity alpha
emitters, or 4 × 103 Bq/cm2 for all other alpha emitters; and

(iii) the non-fixed contamination plus the fixed contamination on the
inaccessible surface averaged over 300 cm2 (or the area of the surface if
less than 300 cm2) does not exceed 4 × 104 Bq/cm2 for beta and gamma
emitters and low toxicity alpha emitters, or 4 × 103 Bq/cm2 for all other
alpha emitters.

(b) SCO-II: A solid object on which either the fixed or non-fixed
contamination on the surface exceeds the applicable limits specified for
SCO-I in (a) above and on which:

(i) the non-fixed contamination on the accessible surface averaged over 300
cm2 (or the area of the surface if less than 300 cm2) does not exceed 400
Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters, or
40 Bq/cm2 for all other alpha emitters; and

(ii) the fixed contamination on the accessible surface, averaged over 300
cm2 (or the area of the surface if less than 300 cm2) does not exceed 8 ×
105 Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters,
or 8 × 104 Bq/cm2 for all other alpha emitters; and

(iii) the non-fixed contamination plus the fixed contamination on the
inaccessible surface averaged over 300 cm2 (or the area of the surface if
less than 300 cm2) does not exceed 8 × 105 Bq/cm2 for beta and gamma
emitters and low toxicity alpha emitters, or 8 × 104 Bq/cm2 for all other
alpha emitters.

None. 411. Special form radioactive material shall have at least one dimension
not less than 5 mm. When a sealed capsule constitutes part of the special
form radioactive material, the capsule shall be so manufactured that it can
be opened only by destroying it. The design for special form radioactive
material shall meet the requirement of para 603 and requires unilateral
approval.
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None. 412. The design for low dispersible radioactive material shall require
multilateral approval. Low dispersible radioactive material shall be such
that the total amount of this radioactive material in a package shall meet the
requirements of para 605.

672. Fissile material meeting one of the provisions (a)–(d) of this paragraph
is excepted from the requirement to be transported in packages that comply
with paras 673–682 as well as the other requirements of these Regulations
that apply to fissile material. Only one type of exception is allowed per
consignment:

1
Y

(g)materialfissileotherofmass
+

X
(g)235-uraniumofmass



(a) A mass limit per consignment such that: where X and Y are the mass
limits defined in Table 12, provided that the smallest external dimension of
each package is not less than 10 cm and that either:

(i) each individual package contains not more than 15 g of fissile material;
for unpackaged material, this quantity limitation shall apply to the
consignment being carried in or on the conveyance; or

(ii) the fissile material is a homogeneous hydrogenous solution or mixture
where the ratio of fissile nuclides to hydrogen is less than 5% by mass; or

(iii) there are not more than 5 g of fissile material in any 10 litre volume of
material.

Neither beryllium nor deuterium shall be present in quantities exceeding 1%
of the applicable consignment mass limits provided in Table 12, except for
deuterium in natural concentration in hydrogen.

(b) Uranium enriched in uranium-235 to a maximum of 1% by mass, and
with a total plutonium and uranium-233 content not exceeding 1% of the
mass of uranium-235, provided that the fissile material is distributed
essentially homogeneously throughout the material. In addition, if uranium-

413. Packages containing fissile radionuclides shall be classified under
the relevant entry of Table 8 for fissile material unless one of the following
conditions is met:

1
Y

(g)nuclidesfissileotherofmass+
X

(g)235-uraniumofmass


(a) A mass limit per consignment provided that the smallest external
dimension of each package is not less than 10 cm, such that:

where X and Y are the mass limits defined in Table 12, provided that either:

(i) each individual package contains not more than 15 g of fissile nuclides;
for unpackaged material, this quantity limitation shall apply to the
consignment being carried in or on the conveyance; or

(ii) the fissile material is a homogeneous hydrogenous solution or mixture
where the ratio of fissile nuclides to hydrogen is less than 5% by mass; or

(iii) there are not more than 5 g of fissile nuclides in any 10 litre volume of
material

Beryllium shall not be present in quantities exceeding 1% of the applicable
consignment mass limits provided in Table 8 except where the concentration
of beryllium in the material does not exceed 1 gram beryllium in any 1000
grams.

Deuterium shall also not be present in quantities exceeding 1% of the
applicable consignment mass limits provided in Table 8 except where
deuterium occurs up to natural concentration in hydrogen.

(b) Uranium enriched in uranium-235 to a maximum of 1% by mass, and
with a total plutonium and uranium-233 content not exceeding 1% of the
mass of uranium-235, provided that the fissile material is distributed
essentially homogeneously throughout the material. In addition, if uranium-



8

2005 Edition (as published) 2009 Edition (as approved by TRANSSC 15)

235 is present in metallic, oxide or carbide forms, it shall not form a lattice
arrangement. mass of uranium-235 (g) X mass of other fissile material (g +
) Y < 1

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

(d) Packages containing, individually, a total plutonium mass not more than
1 kg, of which not more than 20% by mass may consist of plutonium-239,
plutonium-241 or any combination of those radionuclides.

235 is present in metallic, oxide or carbide forms, it shall not form a lattice
arrangement.

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

(d) Plutonium containing no more than 20% of fissile nuclides by mass up
to a maximum of 1kg of plutonium per consignment. Shipments under this
exception shall be under exclusive use.

None. 415. Packagings may be classified as excepted packages if:

(a) they are empty packagings having contained radioactive material;

(b) they contain instruments or articles in limited quantities;

(c) they contain articles manufactured of natural uranium, depleted uranium
or natural thorium; or

(d) they contain radioactive material in limited quantities.

None. 416. A package containing radioactive material may be classified as an
excepted package only if the radiation level at any point on its external
surface does not exceed 5μSv/h.

517. Radioactive material which is enclosed in or is included as a
component part of an instrument or other manufactured article, with activity
not exceeding the item and package limits specified in columns 2 and 3
respectively of Table 3, may be transported in an excepted package
provided that:

(a) The radiation level at 10 cm from any point on the external surface of
any unpackaged instrument or article is not greater than 0.1 mSv/h; and

(b) Each instrument or article bears the marking “RADIOACTIVE” except:

(i) radioluminescent timepieces or devices,

(ii) consumer products that either have received regulatory approval
according to para. 107(d) or do not individually exceed the activity limit for

418. Radioactive material which is enclosed in or is included as a
component part of an instrument or other manufactured article, may be
classified under UN 2911, RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE – INSTRUMENTS or ARTICLES, only if:

(a) The radiation level at 10 cm from any point on the external surface of
any unpackaged instrument or article is not greater than 0.1 mSv/h;
and

(b) Each instrument or article bears the marking “RADIOACTIVE” except:

i) radioluminescent time-pieces or devices, or

ii) consumer products that either have received regulatory approval
according to para. 107(d) or do not individually exceed the activity
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an exempt consignment in Table 1 (column 5), provided such products are
transported in a package that bears the marking “RADIOACTIVE” on an
internal surface in such a manner that warning of the presence of radioactive
material is visible on opening the package, and

(c) The active material is completely enclosed by non-active components (a
device performing the sole function of containing radioactive material shall
not be considered to be an instrument or manufactured article).

limit for an exempt consignment in Table 1 (column 5), provided
such products are transported in a package that bears the marking
“RADIOACTIVE” on an internal surface in such a manner that
warning of the presence of radioactive material is visible on
opening the package; and

(c) The active material is completely enclosed by non-active
components (a device performing the sole function of containing
radioactive material shall not be considered to be an instrument or
manufactured article).

(d) The limits specified in column 2 of Table 3 are met for each
instrument or manufactured article and the limits specified in column
3 of Table 3 are met for each individual item and each package,
respectively.

Originally 408 and 518. 419. Radioactive material with an activity not exceeding the limit
specified in column 4 of Table 3, may be classified under UN 2910,
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE – LIMITED
QUANTITY OF MATERIAL, provided that:

(a) the package retains its radioactive contents under routine conditions of
transport; and

(b) the package bears the marking “RADIOACTIVE” on an internal
surface in such a manner that a warning of the presence of radioactive
material is visible on opening the package.

519. A manufactured article in which the sole radioactive material is
unirradiated natural uranium, unirradiated depleted uranium or unirradiated
natural thorium may be transported as an excepted package provided that
the outer surface of the uranium or thorium is enclosed in an inactive sheath
made of metal or some other substantial material.

420. Articles manufactured of natural uranium, depleted uranium or natural
thorium and articles in which the sole radioactive material is unirradiated
natural uranium, unirradiated depleted uranium or unirradiated natural
thorium may be classified under UN 2909, RADIOACTIVE MATERIAL,
EXCEPTED PACKAGE - ARTICLES MANUFACTURED FROM
NATURAL URANIUM or DEPLETED URANIUM or NATURAL
THORIUM, only if the outer surface of the uranium or thorium is enclosed
in an inactive sheath made of metal or some other substantial material.

520. An empty packaging which had previously contained radioactive
material may be transported as an excepted package provided that:

(a) It is in a well maintained condition and securely closed;

(b) The outer surface of any uranium or thorium in its structure is covered

421. Empty packaging which had previously contained radioactive
material with an activity not exceeding the limit specified in column 4 of
Table 3 may be classified under UN 2908, RADIOACTIVE MATERIAL,
EXCEPTED PACKAGE – EMPTY PACKAGING, only if:
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with an inactive sheath made of metal or some other substantial material;

(c) The level of internal non-fixed contamination does not exceed one
hundred times the levels specified in para. 508; and

(d) Any labels which may have been displayed on it in conformity with
para. 542 are no longer visible.

(a) It is in a well maintained condition and securely closed;

(b) The outer surface of any uranium or thorium in its structure is
covered with an inactive sheath made of metal or some other substantial
material;

(c) The level of internal non-fixed contamination does not exceed one
hundred times the levels specified in para. 508; and

(d) Any labels which may have been displayed on it in conformity
with para. 541 are no longer visible.

None. 422. Radioactive material may only be classified as LSA material if the
conditions of 409 and 521-524 are met.

None. 423. Radioactive material may be classified as SCO if the conditions of
410 and 521-524 are met.

None. 424. Packages containing radioactive material may be classified as Type
A packages provided that the following conditions are met:

None. 427. Uranium hexafluoride shall only be assigned to UN Nos 2977,
RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, FISSILE,
or 2978, RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE,
non-fissile or fissile-excepted.

419. Packages containing uranium hexafluoride shall not contain:

(a) a mass of uranium hexafluoride different from that authorized for the
package design,

(b) a mass of uranium hexafluoride greater than a value that would lead to
an ullage smaller than 5% at the maximum temperature of the package as
specified for the plant systems where the package shall be used, or

(c) uranium hexafluoride other than in solid form or at an internal pressure
above atmospheric pressure when presented for transport.

428. A package may only be classified as a Uranium Hexafluoride
package if it does not contain:

(a) A mass of uranium hexafluoride different from that authorized for
the package design;

(b) A mass of uranium hexafluoride greater than a value that would
lead to an ullage smaller than 5 % at the maximum temperature of the
package as specified for the plant systems where the package shall be used;
or

(c) uranium hexafluoride other than in solid form or at an internal
pressure above atmospheric pressure when presented for transport.

None. 429. Packages not otherwise classified [in the previous paragraphs of
this section] shall be classified in accordance with the competent authority
approval certificate for the package issued by the country of origin of
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design.

None. 430. A package may only be classified as a Type B(U) if it does not
contain:

(a) Activities greater than those authorized for the package design;

(b) Radionuclides different from those authorized for the package
design; or

(c) Contents in a form, or a physical or chemical state different from
those authorized for the package design;

as specified in the certificate of approval.

None. 431. A package may only be classified as a Type B(M) if it does not
contain:

(a) Activities greater than those authorized for the package design;

(b) Radionuclides different from those authorized for the package
design; or

(c) Contents in a form, or a physical or chemical state different from
those authorized for the package design;

as specified in the certificate of approval.

None. 432. A package may only be classified as a Type C if it does not
contain:

(a) Activities greater than those authorized for the package design;

(b) Radionuclides different from those authorized for the package
design; or

(c) Contents in a form, or a physical or chemical state different from
those authorized for the package design;

as specified in the certificate of approval.

518. Radioactive material in forms other than those specified in para.
517, with an activity not exceeding the limit specified in column 4 of
Table 3, may be transported in an excepted package provided that:

(a) the package retains its radioactive contents under routine

433. Radioactive material in forms other than as specified in para. 418,
with an activity not exceeding the limit specified in column 4 of Table 3,
may be transported in an excepted package provided that:

(a) the package retains its radioactive contents under routine
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conditions of transport; and

(b) the package bears the marking “RADIOACTIVE” on an internal
surface in such a manner that a warning of the presence of radioactive
material is visible on opening the package.

conditions of transport; and

(b) the package bears the marking “RADIOACTIVE” on an internal
surface in such a manner that a warning of the presence of radioactive
material is visible on opening the package.

None. 438. Radioactive material shall be classified as a special arrangement
when it is intended to be carried in accordance with 310.

Section V – REQUIREMENTS AND CONTROLS FOR TRANSPORT

501. Before the first shipment of any package, the following requirements
shall be fulfilled:

(a) If the design pressure of the containment system exceeds 35 kPa
(gauge), it shall be ensured that the containment system of each package
conforms to the approved design requirements relating to the capability of
that system to maintain its integrity under that pressure.

(b) For each Type B(U), Type B(M) and Type C package and for each
package containing fissile material, it shall be ensured that the effectiveness
of its shielding and containment and, where necessary, the heat transfer
characteristics and the effectiveness of the confinement system, are within
the limits applicable to or specified for the approved design.

(c) For packages containing fissile material, where, in order to comply with
the requirements of para. 671, neutron poisons are specifically included as
components of the package, checks shall be performed to confirm the
presence and distribution of those neutron poisons.

501. Before a packaging is first used to transport radioactive material, the
following requirements shall be fulfilled:

(a) If the design pressure of the containment system exceeds 35 kPa (gauge),
it shall be ensured that the containment system of each package conforms to
the approved design requirements relating to the capability of that system to
maintain its integrity under that pressure.

(b) For each Type B(U), Type B(M) and Type C package and for each
package containing fissile material, it shall be ensured that the effectiveness
of its shielding and containment and, where necessary, the heat transfer
characteristics and the effectiveness of the confinement system, are within the
limits applicable to or specified for the approved design.

(c) For packages containing fissile material, where, in order to comply with
the requirements of para. 671, neutron poisons are specifically included as
components of the package, checks shall be performed to confirm the
presence and distribution of those neutron poisons.

504. Tanks and intermediate bulk containers used for the transport of
radioactive material shall not be used for the storage or transport of other
goods unless decontaminated to below the level of 0.4 Bq/cm2 for beta and
gamma emitters and low toxicity alpha emitters and 0.04 Bq/cm2 for all
other alpha emitters.

504. Packagings, including IBCs, and tanks used for the transport of
radioactive material shall not be used for the storage or transport of other
goods unless decontaminated below the level of 0.4 Bq/cm2 for beta and
gamma emitters and low toxicity alpha emitters and 0.04 Bq/cm2 for all other
alpha emitters.

536. For each package, other than excepted packages, the United Nations
number (see Table 8), preceded by the letters “UN”, and the proper shipping
name (see Table 8) shall be legibly and durably marked on the outside of
the packaging. In the case of excepted packages, other than those accepted

531. Each package and overpack shall be legibly and durably marked on the
outside with the UN marking as specified in Table 9. Additionally each
overpack shall be legibly and durably marked with the word “OVERPACK”.



13

2005 Edition (as published) 2009 Edition (as approved by TRANSSC 15)

for international movement by post, only the United Nations number,
preceded by the letters “UN”, shall be required. For packages accepted for
international movement by post the requirement of para. 581 shall apply.

544. Each label conforming to the models in Fig. 2, Fig. 3 and Fig. 4 shall
be completed with the following information:

(a) Contents:

(i) Except for LSA-I material, the name(s) of the radionuclide(s) as taken
from Table 1, using the symbols prescribed therein. For mixtures of
radionuclides, the most restrictive nuclides must be listed to the extent the
space on the line permits. The group of LSA or SCO shall be shown
following the name(s) of the radionuclide(s). The terms “LSA-II”, “LSA-
III”, “SCO-I” and “SCO-II” shall be used for this purpose.

(ii) For LSA-I material, the term “LSA-I” is all that is necessary; the name
of the radionuclide is not necessary.

(b) Activity: The maximum activity of the radioactive contents during
transport expressed in units of becquerels (Bq) with the appropriate SI
prefix symbol (see Annex II). For fissile material, the mass of fissile
material in units of grams (g), or multiples thereof, may be used in place of
activity.

(c) For overpacks and freight containers the “contents” and “activity”
entries on the label shall bear the information required in paras 544(a) and
544(b), respectively, totalled together for the entire contents of the overpack
or freight container except that on labels for overpacks or freight containers
containing mixed loads of packages containing different radionuclides, such
entries may read “See Transport Documents”.

(d) Transport index: See paras 526 and 527. (No transport index entry is
required for category I-WHITE.)

539. Each label conforming to the models in Fig. 2, Fig. 3 and Fig. 4 shall be
completed with the following information:

(a) Contents:

(i) Except for LSA-I material, the name(s) of the radionuclide(s) as taken
from Table 1, using the symbols prescribed therein. For mixtures of
radionuclides, the most restrictive nuclides must be listed to the extent the
space on the line permits. The group of LSA or SCO shall be shown
following the name(s) of the radionuclide(s). The terms “LSA-II”, “LSA-
III”, “SCO-I” and “SCO-II” shall be used for this purpose.

(ii) For LSA-I material, the term “LSA-I” is all that is necessary; the name
of the radionuclide is not necessary.

(b) Activity: The maximum activity of the radioactive contents during
transport expressed in units of becquerels (Bq) with the appropriate SI prefix
symbol (see Annex II). For fissile material, the mass of fissile material in
units of grams (g), or multiples thereof, may be used in place of activity.

(c) For overpacks and freight containers the “contents” and “activity” entries
on the label shall bear the information required in paras 544543(a) and
543(b), respectively, totalled together for the entire contents of the overpack
or freight container except that on labels for overpacks or freight containers
containing mixed loads of packages containing different radionuclides, such
entries may read “See Transport Documents”.

(d) Transport index: The number determined in accordance with paras 422
and 523. (No transport index entry is required for category I-WHITE.)

548. Where the consignment in the freight container or tank is unpackaged
LSA-I or SCO-I or where an exclusive use consignment in a freight
container is packaged radioactive material with a single United Nations
number, the appropriate United Nations number for the consignment (see
Table 8) shall also be displayed, in black digits not less than 65 mm high,

543. Where the consignment in the freight container or tank is unpackaged
LSA-I or SCO-I or where a consignment in a freight container is required to
be shipped under exclusive use and is packaged radioactive material with a
single United Nations number, the appropriate United Nations number for
the consignment (see Table 8) shall also be displayed, in black digits not less
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either:

(a) in the lower half of the placard shown in Fig. 6 and against the white
background, or

(b) on the placard shown in Fig. 7.

When the alternative given in (b) above is used, the subsidiary placard shall
be affixed immediately adjacent to the main placard, on all four sides of the
freight container or tank.

than 65 mm high, either:

(a) in the lower half of the placard shown in Fig. 6 and against the white
background, or

(b) on the placard shown in Fig. 7.

When the alternative given in (b) above is used, the subsidiary placard shall
be affixed immediately adjacent to the main placard, on all four sides of the
freight container or tank.

549. Compliance with the requirements of paras 520(d) and 534–548 for
marking, labelling and placarding shall be the responsibility of the
consignor.

544. Except as otherwise provided in these Regulations, no person may offer
radioactive material for transport unless it is properly marked, labelled,
placarded, described and certified on a transport document, and otherwise in
a condition for transport as required by these Regulations.

550. The consignor shall include in the transport documents with each
consignment the identification of the consignor and consignee, including
their names and addresses and the following information, as applicable, in
the order given:

(a) The proper shipping name, as specified in accordance with the
provisions of para. 534;

(b) The United Nations Class number “7”;

(c) The United Nations number assigned to the material as specified in
accordance with the provisions of para. 534, preceded by the letters “UN”;

(d) The name or symbol of each radionuclide or, for mixtures of
radionuclides, an appropriate general description or a list of the most
restrictive nuclides;

(e) A description of the physical and chemical form of the material, or a
notation that the material is special form radioactive material or low
dispersible radioactive material. A generic chemical description is
acceptable for chemical form;

(f) The maximum activity of the radioactive contents during transport
expressed in units of becquerels (Bq) with the appropriate SI prefix symbol
(see Annex II). For fissile material, the mass of fissile material in units of

545. The consignor shall include in the transport documents with each
consignment the identification of the consignor and consignee, including
their names and addresses and the following information, as applicable, in
the order given:

(a) The United Nations number assigned to the material as specified in
accordance with the provisions of para. 402, preceded by the letters “UN”;

(b) The proper shipping name, as specified in accordance with the provisions
of para. 534;

(c) The United Nations Class number “7”;

(d) The name or symbol of each radionuclide or, for mixtures of
radionuclides, an appropriate general description or a list of the most
restrictive nuclides;

(e) A description of the physical and chemical form of the material, or a
notation that the material is special form radioactive material or low
dispersible radioactive material. A generic chemical description is
acceptable for chemical form;

(f) The maximum activity of the radioactive contents during transport
expressed in units of becquerels (Bq) with the appropriate SI prefix symbol
(see Annex II). For fissile material, the mass of fissile material in units of
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grams (g), or appropriate multiples thereof, may be used in place of activity;

(g) The category of the package, i.e. I-WHITE, II-YELLOW, III-
YELLOW;

(h) The transport index (categories II-YELLOW and III-YELLOW only);

(i) For consignments including fissile material other than consignments
excepted under para. 672, the criticality safety index;

(j) The identification mark for each competent authority approval certificate
(special form radioactive material, low dispersible radioactive material,
special arrangement, package design or shipment) applicable to the
consignment;

(k) For consignments of more than one package, the information contained
in paras 550(a)–(j) shall be given for each package. For packages in an
overpack, freight container or conveyance, a detailed statement of the
contents of each package within the overpack, freight container or
conveyance and, where appropriate, of each overpack, freight container or
conveyance shall be included. If packages are to be removed from the
overpack, freight container or conveyance at a point of intermediate
unloading, appropriate transport documents shall be made available;

(l) Where a consignment is required to be shipped under exclusive use, the
statement “EXCLUSIVE USE SHIPMENT”; and

(m) For LSA-II, LSA-III, SCO-I and SCO-II, the total activity of the
consignment as a multiple of A2.

grams (g), or appropriate multiples thereof, may be used in place of activity;

(g) The category of the package, i.e. I-WHITE, II-YELLOW, III-YELLOW;

(h) The transport index (categories II-YELLOW and III-YELLOW only);

(i) For consignments including fissile material other than consignments
excepted under para. 413, the criticality safety index;

(j) The identification mark for each competent authority approval certificate
(special form radioactive material, low dispersible radioactive material,
special arrangement, package design or shipment) applicable to the
consignment;

(k) For consignments of more than one package, the information contained in
paras 550(a)–(j) shall be given for each package. For packages in an
overpack, freight container or conveyance, a detailed statement of the
contents of each package within the overpack, freight container or
conveyance and, where appropriate, of each overpack, freight container or
conveyance shall be included. If packages are to be removed from the
overpack, freight container or conveyance at a point of intermediate
unloading, appropriate transport documents shall be made available;

(l) Where a consignment is required to be shipped under exclusive use, the
statement “EXCLUSIVE USE SHIPMENT”; and

(m) For LSA-II, LSA-III, SCO-I and SCO-II, the total activity of the
consignment as a multiple of A2.

551. The consignor shall include in the transport documents a declaration in
the following terms or in terms having an equivalent meaning: “I hereby
declare that the contents of this consignment are fully and accurately
described above by the proper shipping name and are classified, packed,
marked and labelled, and are in all respects in proper condition for transport
by (insert mode(s) of transport involved) according to the applicable
international and national governmental regulations.”

546. The consignor shall include in the transport documents a declaration in
the following terms or in terms having an equivalent meaning: “I hereby
declare that the contents of this consignment are fully and accurately
described above by the proper shipping name and are classified, packed,
marked and labelled/placarded, and are in all respects in proper condition for
transport according to the applicable international and national governmental
regulations.”

None 549. If the dangerous goods documentation is presented to the carrier
by means of electronic data processing (EDP) or electronic data
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interchange (EDI) transmission techniques, the signature(s) may be
replaced by the name(s) (in capitals) of the person authorized to sign.

None 550. When radioactive material, other than when carried in tanks, is
packed or loaded into any freight container or vehicle which will be
transported by sea, those responsible for packing of the container or vehicle
shall provide a “container/vehicle packing certificate” specifying the
container/vehicle identification number(s) and certifying that the operation
has been carried out in accordance with the following conditions:

(a) The container/vehicle was clean, dry and apparently fit to receive the
goods;

(b) Packages, which need to be segregated in accordance with applicable
segregation requirements, have not been packed together onto or in
the container/vehicle;

(c) All packages have been externally inspected for damage, and only
sound packages have been loaded;

(d) All goods have been properly loaded and, where necessary,
adequately braced with securing material to suit the mode(s) of
transport for the intended journey;

(e) Goods loaded in bulk have been evenly distributed within the
container/vehicle;

(f) For consignments including goods of Class 1 other than Division 1.4,
the container/vehicle is structurally serviceable in accordance with
7.1.3.2.1 of the UN Model Regulations;

(g) The container/vehicle and packages are properly marked, labelled
and placarded, as appropriate;

(h) When solid carbon dioxide (CO2-dry ice) is used for cooling
purposes, the container/vehicle is externally marked or labelled in a
conspicuous place, such as, at the door end, with the words:
“DANGEROUS CO2 (DRY ICE) INSIDE. VENTILATE
THOROUGHLY BEFORE ENTERING”; and

(i) A transport document, as indicated in 546, has been received for
each dangerous goods consignment loaded in the container/vehicle.
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None 551. The information required in the transport document and the
container/vehicle packing certificate may be incorporated into a single
document, if not, these documents shall be attached one to the other. If the
information is incorporated into a single document, the document shall
include a signed declaration such as “It is declared that the packing of the
goods into the container/vehicle has been carried out in accordance with the
applicable provisions”. This declaration shall be dated and the person signing
this declaration shall be identified on the document.

560. The consignment notification shall include:

(a) Sufficient information to enable the identification of the package or
packages including all applicable certificate numbers and identification
marks;

(b) Information on the date of shipment, the expected date of arrival and
proposed routeing;

(c) The names of the radioactive materials or nuclides;

(d) Descriptions of the physical and chemical forms of the radioactive
material, or whether it is special form radioactive material or low dispersible
radioactive material; and

(e) The maximum activity of the radioactive contents during transport
expressed in units of becquerels (Bq) with the appropriate SI prefix symbol
(see Annex II). For fissile material, the mass of fissile material in units of
grams (g), or multiples thereof, may be used in place of activity.

558. The consignment notification shall include:

(a) Sufficient information to enable the identification of the package or
packages including all applicable certificate numbers and identification
marks;

(b) Information on the date of shipment, the expected date of arrival and
proposed routeing;

(c) The names of the radioactive materials or nuclides;

(d) Descriptions of the physical and chemical forms of the radioactive
material, or whether it is special form radioactive material or low dispersible
radioactive material; and

(e) The maximum activity of the radioactive contents during transport
expressed in units of becquerels (Bq) with the appropriate SI prefix symbol
(see Annex II). For fissile material, the mass of fissile material (or mass of
each fissile nuclide for mixture when appropriate) in units of grams (g), or
multiples thereof, may be used in place of activity.

Section VI - REQUIREMENTS FOR RADIOACTIVE MATERIALS AND FOR PACKAGINGS AND PACKAGES

614. All valves through which the radioactive contents could otherwise
escape shall be protected against unauthorized operation.

614. All valves through which the radioactive contents could escape shall be
protected against unauthorized operation.

624. Packages may be used as Type IP-2 provided that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621;

(b) They are designed to conform to the standards prescribed in the chapter
on General Recommendations on Packing of the United Nations

624. Packages may be used as Type IP-2 provided that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621;

(b) They are designed to satisfy the requirements prescribed for UN Packing
Group I or II in Chapter 6.1 of the United Nations Recommendations on
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Recommendations on the Transport of Dangerous Goods [7], or other
requirements at least equivalent to those standards; and

(c) When subjected to the tests required for UN Packing Group I or II, they
would prevent: (i) loss or dispersal of the radioactive contents; and (ii) more
than a 20% increase in the maximum radiation level at the external surface
of the package.

the Transport of Dangerous Goods, Model Regulations [7]; and

(c) When subjected to the tests required for UN Packing Group I or II, they
would prevent: (i) loss or dispersal of the radioactive contents; and (ii)
more than a 20% increase in the maximum radiation level at the external
surface of the package.

625. Tank containers may also be used as Type IP-2 or Type IP-3, provided
that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621;

(b) They are designed to conform to the standards prescribed in the chapter
on Recommendations on Multimodal Tank Transport of the United Nations
Recommendations on the Transport of Dangerous Goods [7], or other
requirements at least equivalent to those standards, and are capable of
withstanding a test pressure of 265 kPa; and

(c) They are designed so that any additional shielding which is provided
shall be capable of withstanding the static and dynamic stresses resulting
from handling and routine conditions of transport and of preventing more
than a 20% increase in the maximum radiation level at the external surface
of the tank containers.

625. Portable tanks may also be used as Type IP-2 or Type IP-3, provided
that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621;

(b) They are designed to satisfy the requirements prescribed in Chapter 6.7 of
the United Nations Recommendations on the Transport of Dangerous
Goods, Model Regulations [7], or other requirements at least equivalent
to those standards, and are capable of withstanding a test pressure of 265
kPa; and

(c) They are designed so that any additional shielding which is provided shall
be capable of withstanding the static and dynamic stresses resulting
from handling and routine conditions of transport and of preventing
more than a 20% increase in the maximum radiation level at the external
surface of the tank containers.

626. Tanks, other than tank containers, may also be used as Type IP-2 or
Type IP-3 for transporting LSA-I and LSA-II liquids and gases as
prescribed in Table 4, provided that they conform to standards at least
equivalent to those prescribed in para. 625.

626. Tanks, other than portable tanks , may also be used as Type IP-2 or
Type IP-3 for transporting LSA-I and LSA-II liquids and gases as prescribed
in Table 4, provided that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621;

(b) They are designed to satisfy the requirements prescribed in regional
or national regulations for the transport of dangerous goods and are
capable of withstanding a test pressure of 265 kPa; and

(c) They are designed so that any additional shielding which is provided
shall be capable of withstanding the static and dynamic stresses
resulting from handling and routine conditions of transport and of
preventing an increase of more than 20% in the maximum radiation



19

2005 Edition (as published) 2009 Edition (as approved by TRANSSC 15)

level at any external surface of the tanks.

627. Freight containers may also be used as Type IP-2 or Type IP-3,
provided that:

(a) The radioactive contents are restricted to solid materials;

(b) They satisfy the requirements for Type IP-1 specified in para. 621; and

(c) They are designed to conform to the standards prescribed in the
International Organization for Standardization document ISO 1496/1:
“Series 1 Freight Containers — Specifications and Testing — Part 1:
General Cargo Containers” [9] excluding dimensions and ratings. They
shall be designed such that if subjected to the tests prescribed in that
document and to the accelerations occurring during routine conditions of
transport they would prevent: (i) loss or dispersal of the radioactive
contents; and (ii) more than a 20% increase in the maximum radiation level
at the external surface of the freight containers.

627. Freight containers with the characteristics of a permanent enclosure
may also be used as Type IP-2 or Type IP-3, provided that:

(a) The radioactive contents are restricted to solid materials;

(b) They satisfy the requirements for Type IP-1 specified in para. 621; and

(c) They are designed to conform to the International Organization for
Standardization document ISO 1496/1: “Series 1 Freight Containers —
Specifications and Testing — Part 1: General Cargo Containers” [9]
excluding dimensions and ratings. They shall be designed such that if
subjected to the tests prescribed in that document and to the
accelerations occurring during routine conditions of transport they
would prevent: (i) loss or dispersal of the radioactive contents; and (ii)
more than a 20% increase in the maximum radiation level at the external
surface of the freight containers.

628. Metal intermediate bulk containers may also be used as Type IP-2 or
Type IP-3, provided that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621; and

(b) They are designed to conform to the standards prescribed in the chapter
on Recommendations on Intermediate Bulk Containers (IBCs) of the United
Nations Recommendations on the Transport of Dangerous Goods [7], for
Packing Group I or II, and if they were subjected to the tests prescribed in
that document, but with the drop test conducted in the most damaging
orientation, they would prevent:

(i) loss or dispersal of the radioactive contents; and

(ii) more than a 20% increase in the maximum radiation level at the external
surface of the intermediate bulk container.

628. Metal intermediate bulk containers may also be used as Type IP-2 or
Type IP-3, provided that:

(a) They satisfy the requirements for Type IP-1 specified in para. 621; and

(b) They are designed to satisfy the requirements prescribed for UN Packing
Group I or II in Chapter 6.5 of the United Nations Recommendations on
the Transport of Dangerous Goods, Model Regulations [7], and if they
were subjected to the tests prescribed in that document, but with the
drop test conducted in the most damaging orientation, they would
prevent:

(i) loss or dispersal of the radioactive contents; and

(ii) more than a 20% increase in the maximum radiation level at the
external surface of the intermediate bulk container.

648. A Type A package designed to contain liquid radioactive material
shall, in addition:

(a) Be adequate to meet the conditions specified in para. 646(a) if the

648. A Type A package designed to contain liquid radioactive material shall,
in addition:

(a) Be adequate to meet the conditions specified in para. 646(a) if the
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package is subjected to the tests specified in para. 725; and

(b) Either

(i) Be provided with sufficient absorbent material to absorb twice the
volume of the liquid contents. Such absorbent material must be suitably
positioned so as to contact the liquid in the event of leakage; or

(ii) Be provided with a containment system composed of primary inner and
secondary outer containment components designed to ensure retention of
the liquid contents, within the secondary outer containment components,
even if the primary inner components leak.

package is subjected to the tests specified in para. 725; and

(b) Either

(i) Be provided with sufficient absorbent material to absorb twice the volume
of the liquid contents. Such absorbent material must be suitably positioned so
as to contact the liquid in the event of leakage; or

(ii) Be provided with a containment system composed of primary inner and
secondary outer containment components designed to enclose the liquid
contents completely and ensure their retention within the secondary outer
containment components, even if the primary inner components leak.

671. Fissile material shall be transported so as to:

(a) maintain subcriticality during normal and accident conditions of
transport; in particular, the following contingencies shall be considered:

(i) water leaking into or out of packages;

(ii) the loss of efficiency of built-in neutron absorbers or moderators;

(iii) rearrangement of the contents either within the package or as a result of
loss from the package;

(iv) reduction of spaces within or between packages;

(v) packages becoming immersed in water or buried in snow; and

(vi) temperature changes; and

(b) meet the requirements:

(i) of para. 634 for packages containing fissile material;

(ii) prescribed elsewhere in these Regulations which pertain to the
radioactive properties of the material; and

(iii) specified in paras 673–682, unless excepted by para. 672.

671. Fissile material shall be transported so as to:

(a) maintain subcriticality during normal and accident conditions of
transport; in particular, the following contingencies shall be considered:

(i) water leaking into or out of packages;

(ii) the loss of efficiency of built-in neutron absorbers or moderators;

(iii) rearrangement of the contents either within the package or as a
result of loss from the package;

(iv) reduction of spaces within or between packages;

(v) packages becoming immersed in water or buried in snow; and

(vi) temperature changes; and

(b) meet the requirements:

(i) of para 634 for packages containing fissile material;

(ii) prescribed elsewhere in these Regulations which pertain to the
radioactive properties of the material; and

(iii) specified in paras 635 and 672–681, unless excepted by para. 413.
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675. The package, after being subjected to the tests specified in paras 719–
724, must prevent the entry of a 10 cm cube.

674. The package, after being subjected to the tests specified in paras 719–
724, shall:

(a) preserve the minimum overall outside dimensions of the package to at
least 10 cm, and

(b) prevent the entry of a 10 cm cube.

528. The criticality safety index (CSI) for packages containing fissile
material shall be obtained by dividing the number 50 by the smaller of the
two values of N derived in paras 681 and 682 (i.e. CSI = 50/N). The value
of the criticality safety index may be zero, provided that an unlimited
number of packages is subcritical (i.e. N is effectively equal to infinity in
both cases).

680. The criticality safety index (CSI) for packages containing fissile
material shall be obtained by dividing the number 50 by the smaller of the
two values of N derived in paras 681 and 682 (i.e. CSI = 50/N). The value of
the criticality safety index may be zero; provided that an unlimited number of
packages is subcritical (i.e. N is effectively equal to infinity in both cases).

Section VII - TEST PROCEDURES

723. Stacking test: Unless the shape of the packaging effectively prevents
stacking, the specimen shall be subjected, for a period of 24 h, to a
compressive load equal to the greater of the following:

(a) The equivalent of 5 times the mass of the actual package; and

(b) The equivalent of 13 kPa multiplied by the vertically projected area of
the package. The load shall be applied uniformly to two opposite sides of
the specimen, one of which shall be the base on which the package would
typically rest.

723. Stacking test: Unless the shape of the packaging effectively prevents
stacking, the specimen shall be subjected, for a period of 24 h, to a
compressive load equal to the greater of the following:

(a)The equivalent of the total weight of 5 identical packages; and

(b) The equivalent of 13 kPa multiplied by the vertically projected area of the
package. The load shall be applied uniformly to two opposite sides of the
specimen, one of which shall be the base on which the package would
typically rest.

Section VIII - APPROVAL AND ADMINISTRATIVE REQUIREMENTS

831. Each approval certificate issued by a competent authority for a special
arrangement shall include the following information:

(a) Type of certificate.

(b) The competent authority identification mark.

(c) The issue date and an expiry date.

(d) Mode(s) of transport.

(e) Any restrictions on the modes of transport, type of conveyance, freight
container, and any necessary routeing instructions.

831. Each approval certificate issued by a competent authority for a special
arrangement shall include the following information:

(a) Type of certificate.

(b) The competent authority identification mark.

(c) The issue date and an expiry date.

(d) Mode(s) of transport.

(e) Any restrictions on the modes of transport, type of conveyance, freight
container, and any necessary routeing instructions.
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(f) List of applicable national and international regulations, including the
Edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the special arrangement is approved.

(g) The following statement: “This certificate does not relieve the consignor
from compliance with any requirement of the government of any country
through or into which the package will be transported.”

(h) References to certificates for alternative radioactive contents, other
competent authority validation, or additional technical data or information,
as deemed appropriate by the competent authority.

(i) Description of the packaging by a reference to the drawings or a
specification of the design. If deemed appropriate by the competent
authority, a reproducible illustration not larger than 21 cm by 30 cm,
showing the make-up of the package, should also be provided, accompanied
by a brief description of the packaging, including materials of manufacture,
gross mass, general outside dimensions and appearance.

(j) A specification of the authorized radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from the
nature of the packaging. This shall include the physical and chemical forms,
the activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material), and whether special
form radioactive material or low dispersible radioactive material, if
applicable.

(k) Additionally, for packages containing fissile material:

(i) a detailed description of the authorized radioactive contents;

(ii) the value of the criticality safety index; (iii)

reference to the documentation that demonstrates the criticality safety of the
contents;

(iv) any special features on the basis of which the absence of water from
certain void spaces has been assumed in the criticality assessment;

(f) List of applicable national and international regulations, including the
Edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the special arrangement is approved.

(g) The following statement: “This certificate does not relieve the consignor
from compliance with any requirement of the government of any country
through or into which the package will be transported.”

(h) References to certificates for alternative radioactive contents, other
competent authority validation, or additional technical data or information, as
deemed appropriate by the competent authority.

(i) Description of the packaging by a reference to the drawings or a
specification of the design. If deemed appropriate by the competent authority,
a reproducible illustration not larger than 21 cm by 30 cm, showing the
make-up of the package, should also be provided, accompanied by a brief
description of the packaging, including materials of manufacture, gross mass,
general outside dimensions and appearance.

(j) A specification of the authorized radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from the
nature of the packaging. This shall include the physical and chemical forms,
the activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material or for each fissile nuclide
when appropriate), and whether special form radioactive material or low
dispersible radioactive material, if applicable.

(k) Additionally, for packages containing fissile material:

(i) a detailed description of the authorized radioactive contents;

(ii) the value of the criticality safety index;

(iii) reference to the documentation that demonstrates the criticality safety of
the contents;

(iv) any special features on the basis of which the absence of water from
certain void spaces has been assumed in the criticality assessment;
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(v) any allowance (based on para. 674(b)) for a change in neutron
multiplication assumed in the criticality assessment as a result of actual
irradiation experience; and

(vi) the ambient temperature range for which the special arrangement has
been approved.

(l) A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the consignment,
including any special stowage provisions for the safe dissipation of heat.

(m) If deemed appropriate by the competent authority, reasons for the
special arrangement.

(n) Description of the compensatory measures to be applied as a result of
the shipment being under special arrangement.

(o) Reference to information provided by the applicant relating to the use of
the packaging or specific actions to be taken prior to the shipment.

(p) A statement regarding the ambient conditions assumed for purposes of
design if these are not in accordance with those specified in paras 654, 655
and 664, as applicable.

(q) Any emergency arrangements deemed necessary by the competent
authority.

(r) A specification of the applicable quality assurance programme as
required in para. 306.

(s) If deemed appropriate by the competent authority, reference to the
identity of the applicant and to the identity of the carrier.

(t) Signature and identification of the certifying official.

(v) any allowance (based on para. 673(b)) for a change in neutron
multiplication assumed in the criticality assessment as a result of actual
irradiation experience; and

(vi) the ambient temperature range for which the special arrangement has
been approved.

(l) A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the consignment,
including any special stowage provisions for the safe dissipation of heat.

(m) If deemed appropriate by the competent authority, reasons for the special
arrangement.

(n) Description of the compensatory measures to be applied as a result of the
shipment being under special arrangement.

(o) Reference to information provided by the applicant relating to the use of
the packaging or specific actions to be taken prior to the shipment.

(p) A statement regarding the ambient conditions assumed for purposes of
design if these are not in accordance with those specified in paras 654, 655
and 664, as applicable.

(q) Any emergency arrangements deemed necessary by the competent
authority.

(r) A specification of the applicable quality assurance programme as required
in para. 306.

(s) If deemed appropriate by the competent authority, reference to the
identity of the applicant and to the identity of the carrier.

(t) Signature and identification of the certifying official.

832. Each approval certificate for a shipment issued by a competent
authority shall include the following information:

(a) Type of certificate.

832. Each approval certificate for a shipment issued by a competent authority
shall include the following information:

(a) Type of certificate.
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(b) The competent authority identification mark(s).

(c) The issue date and an expiry date.

(d) List of applicable national and international regulations, including the
Edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the shipment is approved.

(e) Any restrictions on the modes of transport, type of conveyance, freight
container, and any necessary routeing instructions.

(f) The following statement: “This certificate does not relieve the consignor
from compliance with any requirement of the government of any country
through or into which the package will be transported.”

(g) A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the consignment,
including any special stowage provisions for the safe dissipation of heat or
maintenance of criticality safety.

(h) Reference to information provided by the applicant relating to specific
actions to be taken prior to shipment.

(i) Reference to the applicable design approval certificate(s).

(j) A specification of the actual radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from the
nature of the packaging. This shall include the physical and chemical forms,
the total activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material), and whether special
form radioactive material or low dispersible radioactive material, if
applicable.

(k) Any emergency arrangements deemed necessary by the competent
authority.

(l) A specification of the applicable quality assurance programme as
required in para. 306.

(b) The competent authority identification mark(s).

(c) The issue date and an expiry date.

(d) List of applicable national and international regulations, including the
Edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the shipment is approved.

(e) Any restrictions on the modes of transport, type of conveyance, freight
container, and any necessary routeing instructions.

(f) The following statement: “This certificate does not relieve the consignor
from compliance with any requirement of the government of any country
through or into which the package will be transported.”

(g) A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the consignment,
including any special stowage provisions for the safe dissipation of heat or
maintenance of criticality safety.

(h) Reference to information provided by the applicant relating to specific
actions to be taken prior to shipment.

(i) Reference to the applicable design approval certificate(s).

(j) A specification of the actual radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from the
nature of the packaging. This shall include the physical and chemical forms,
the total activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material or for each fissile nuclide
when appropriate), and whether special form radioactive material or low
dispersible radioactive material, if applicable.

(k) Any emergency arrangements deemed necessary by the competent
authority.

(l) A specification of the applicable quality assurance programme as required
in para. 306.
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(m) If deemed appropriate by the competent authority, reference to the
identity of the applicant.

(n) Signature and identification of the certifying official.

(m) If deemed appropriate by the competent authority, reference to the
identity of the applicant.

(n) Signature and identification of the certifying official.

833. Each approval certificate of the design of a package issued by a
competent authority shall include the following information:

(a) Type of certificate.

(b) The competent authority identification mark.

(c) The issue date and an expiry date.

(d) Any restriction on the modes of transport, if appropriate.

(e) List of applicable national and international regulations, including the
Edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the design is approved.

(f) The following statement: “This certificate does not relieve the consignor
from compliance with any requirement of the government of any country
through or into which the package will be transported.”

(g) References to certificates for alternative radioactive contents, other
competent authority validation, or additional technical data or information,
as deemed appropriate by the competent authority.

(h) A statement authorizing shipment where shipment approval is required
under para. 820, if deemed appropriate.

(i) Identification of the packaging.

(j) Description of the packaging by a reference to the drawings or
specification of the design. If deemed appropriate by the competent
authority, a reproducible illustration not larger than 21 cm by 30 cm,
showing the make-up of the package, should also be provided, accompanied
by a brief description of the packaging, including materials of manufacture,
gross mass, general outside dimensions and appearance.

833. Each approval certificate of the design of a package issued by a
competent authority shall include the following information:

(a) Type of certificate.

(b) The competent authority identification mark.

(c) The issue date and an expiry date.

(d) Any restriction on the modes of transport, if appropriate.

(e) List of applicable national and international regulations, including the
Edition of the IAEA Regulations for the Safe Transport of Radioactive
Material under which the design is approved.

(f) The following statement: “This certificate does not relieve the consignor
from compliance with any requirement of the government of any country
through or into which the package will be transported.”

(g) References to certificates for alternative radioactive contents, other
competent authority validation, or additional technical data or information, as
deemed appropriate by the competent authority.

(h) A statement authorizing shipment where shipment approval is required
under para. 820, if deemed appropriate.

(i) Identification of the packaging.

(j) Description of the packaging by a reference to the drawings or
specification of the design. If deemed appropriate by the competent authority,
a reproducible illustration not larger than 21 cm by 30 cm, showing the
make-up of the package, should also be provided, accompanied by a brief
description of the packaging, including materials of manufacture, gross mass,
general outside dimensions and appearance.
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(k) Specification of the design by reference to the drawings.

(l) A specification of the authorized radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from the
nature of the packaging. This shall include the physical and chemical forms,
the activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material), and whether special
form radioactive material or low dispersible radioactive material, if
applicable.

(m) A description of the containment system.

(n) Additionally, for packages containing fissile material:

(i) A detailed description of the authorized radioactive contents;

(ii) A description of the confinement system;

(iii) The value of the criticality safety index;

(iv) Reference to the documentation that demonstrates the criticality safety
of the contents;

(v) Any special features on the basis of which the absence of water from
certain void spaces has been assumed in the criticality assessment;

(vi) Any allowance (based on para. 674(b)) for a change in neutron
multiplication assumed in the criticality assessment as a result of actual
irradiation experience; and

(vii) The ambient temperature range for which the package design has been
approved.

(o) For Type B(M) packages, a statement specifying those prescriptions of
paras 637, 653–655 and 658–664 with which the package does not conform
and any amplifying information which may be useful to other competent
authorities.

(p) For packages containing more than 0.1 kg of uranium hexafluoride, a

(k) Specification of the design by reference to the drawings.

(l) A specification of the authorized radioactive contents, including any
restrictions on the radioactive contents which might not be obvious from the
nature of the packaging. This shall include the physical and chemical forms,
the activities involved (including those of the various isotopes, if
appropriate), amounts in grams (for fissile material or for each fissile nuclide
when appropriate), and whether special form radioactive material or low
dispersible radioactive material, if applicable.

(m) A description of the containment system.

(n) Additionally, for packages containing fissile material:

(i) A detailed description of the authorized radioactive contents;

(ii) A description of the confinement system;

(iii) The value of the criticality safety index;

(iv) Reference to the documentation that demonstrates the criticality safety of
the contents;

(v) Any special features on the basis of which the absence of water from
certain void spaces has been assumed in the criticality assessment;

(vi) Any allowance (based on para. 673(b)) for a change in neutron
multiplication assumed in the criticality assessment as a result of actual
irradiation experience; and

(vii) The ambient temperature range for which the package design has been
approved.

(o) For Type B(M) packages, a statement specifying those prescriptions of
paras 637, 653–655 and 658–664 with which the package does not conform
and any amplifying information which may be useful to other competent
authorities.

(p) For packages containing more than 0.1 kg of uranium hexafluoride, a
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statement specifying those prescriptions of para. 632 that apply, if any, and
any amplifying information which may be useful to other competent
authorities.

(q) A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the consignment,
including any special stowage provisions for the safe dissipation of heat.

(r) Reference to information provided by the applicant relating to the use of
the packaging or specific actions to be taken prior to shipment.

(s) A statement regarding the ambient conditions assumed for purposes of
design if these are not in accordance with those specified in paras 654, 655
and 664, as applicable.

(t) A specification of the applicable quality assurance programme as
required in para. 306.

(u) Any emergency arrangements deemed necessary by the competent
authority.

(v) If deemed appropriate by the competent authority, reference to the
identity of the applicant.

(w) Signature and identification of the certifying official.

statement specifying those prescriptions of para. 632 that apply, if any, and
any amplifying information which may be useful to other competent
authorities.

(q) A detailed listing of any supplementary operational controls required for
preparation, loading, carriage, unloading and handling of the consignment,
including any special stowage provisions for the safe dissipation of heat.

(r) Reference to information provided by the applicant relating to the use of
the packaging or specific actions to be taken prior to shipment.

(s) A statement regarding the ambient conditions assumed for purposes of
design if these are not in accordance with those specified in paras 654, 655
and 664, as applicable.

(t) A specification of the applicable quality assurance programme as required
in para. 306.

(u) Any emergency arrangements deemed necessary by the competent
authority.

(v) If deemed appropriate by the competent authority, reference to the
identity of the applicant.

(w) Signature and identification of the certifying official.


