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FOREWORD
by M ohamed EIBar adei
Director General

The IAEA’s Statute authorizes the Agency to establish safety standards to protect health
and minimize danger to life and property — standards which the IAEA must use in its own
operations, and which a State can apply by means of its regulatory provisions for nuclear and
radiation safety. A comprehensive body of safety standards under regular review, together with
the IAEA’ s assistance in their application, has become akey element in a global safety regime.

In the mid-1990s, a mgjor overhaul of the IAEA’s safety standards programme was
initiated, with a revised oversight committee structure and a systematic approach to updating the
entire corpus of standards. The new standards that have resulted are of a high calibre and reflect
best practicesin Member States. With the assistance of the Commission on Safety Standards, the

IAEA isworking to promote the global acceptance and use of its safety standards.

Safety standards are only effective, however, if they are properly applied in practice. The
IAEA’s safety services — which range in scope from engineering safety, operational safety, and
radiation, transport and waste safety to regulatory matters and safety culture in organizations —
assist Member States in applying the standards and appraise their effectiveness. These safety
services enable valuable insights to be shared and | continue to urge all Member States to make

use of them.

Regulating nuclear and radiation safety is a national responsibility, and many Member
States have decided to adopt the IAEA’ s safety standards for use in their national regulations. For
the Contracting Parties to the various international safety conventions, IAEA standards provide a
consistent, reliable means of ensuring the effective fulfilment of obligations under the
conventions. The standards are also applied by designers, manufacturers and operators around
the world to enhance nuclear and radiation safety in power generation, medicine, industry,

agriculture, research and education.

The IAEA takes serioudly the enduring challenge for users and regulators everywhere: that
of ensuring a high level of safety in the use of nuclear materials and radiation sources around the
world. Their continuing utilization for the benefit of humankind must be managed in a safe

manner, and the IAEA safety standards are designed to facilitate the achievement of that goal.
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Section |

INTRODUCTION

BACKGROUND

101. These Regulations establish standards of safety which provide an acceptable level of control
of the radiation, criticality and thermal hazards to persons, property and the environment that are
associated with the transport of radioactive material. These Regulations are based on the
principles set forth in both the “Radiation Protection and the Safety of Radiation Sources’,
Safety Series No. 120 [1] and the “International Basic Safety Standards for Protection against
lonizing Radiation and for the Safety of Radiation Sources’, Safety Series No. 115 [2], jointly
sponsored by the Food and Agriculture Organization of the United Nations, the IAEA, the
International Labour Organization, the OECD Nuclear Energy Agency, the Pan American Health
Organization and the World Health Organization. Thus, compliance with these Regulations is
deemed to satisfy the principles of the Basic Safety Standards in respect of transport.

102. This Safety Standard is supplemented by a hierarchy of Safety Guides including “Advisory
Material for the IAEA Regulations for the Safe Transport of Radioactive Materia”, IAEA Safety
Standards Series No. TS-G-1.1 (2007 Edition) [3], “Planning and Preparing for Emergency
Response to Transport Accidents Involving Radioactive Material”, IAEA Safety Standards Series
No. TS-G-1.2 (ST-3) [4], IAEA Safety Standard Series No. TSG-1.X [5] “Compliance
Assurance for the Safe Transport of Radioactive Material” (Currently DS 327) and IAEA Safety
Standard Series No. TS-G-1.Y [6] “Management Systems for the Safe Transport of Radioactive
Material” (Currently DS 326).

103. In certain parts of these Regulations, a particular action is prescribed, but the responsibility
for carrying out the action is not specifically assigned to any particular legal person. Such
responsibility may vary according to the laws and customs of different countries and the
international conventions into which these countries have entered. For the purpose of these
Regulations, it is not necessary to make this assignment, but only to identify the action itself. It
remains the prerogative of each government to assign this responsibility.

OBJECTIVE

104. The objective of these Regulations is to protect persons, property and the environment from
the effects of radiation during the transport of radioactive material. This protection is achieved

by requiring:

(a) containment of the radioactive contents,
(b) control of external radiation levels,

(c) prevention of criticality; and

(d) prevention of damage caused by heat.

These requirements are satisfied firstly by applying a graded approach to contents limits for
packages and conveyances and to performance standards applied to package designs depending
upon the hazard of the radioactive contents. Secondly, they are satisfied by imposing
requirements on the design and operation of packages and on the maintenance of packagings,
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including a consideration of the nature of the radioactive contents. Finally, they are satisfied by
requiring administrative controls including, where appropriate, approval by competent
authorities.

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.

SCOPE

106. These Regulations apply to the transport of radioactive material by all modes on land, water
or in the air, including transport which is incidental to the use of the radioactive material.
Transport comprises al operations and conditions associated with and involved in the movement
of radioactive material; these include the design, manufacture, maintenance and repair of
packaging, and the preparation, consigning, loading, carriage including in-transit storage,
unloading and receipt at the final destination of loads of radioactive material and packages. A
graded approach is applied to the performance standards in these Regulations that are
characterized by three general severity levels:

(a) routine conditions of transport (incident free);
(b) normal conditions of transport (minor mishaps);
(c) accident conditions of transport.

107. These Regulations do not apply to:

@ radioactive material that is an integral part of the means of transport;

(b) radioactive material moved within an establishment which is subject to appropriate saf ety
regulations in force in the establishment and where the movement does not involve
public roads or railways;

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

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

(e natural material and ores containing naturally-occurring radionuclides which are either in
their natural state, or have only been processed for purposes other than for extraction of
the radionuclides, and which are not intended to be processed for use of these
radionuclides, provided the activity concentration of the material does not exceed 10
times the values specified in paras 403(b), or calculated in accordance with paras 404—
408;

(f) non-radioactive solid objects with radioactive substances present on any surfaces in
quantities not in excess of the levels defined in para. 214.

108. These Regulations do not specify controls such as routeing or physical protection which
may be instituted for reasons other than radiological safety. Any such controls shall take into
account radiological and non-radiological hazards, and shall not detract from the standards of
safety which these Regulations are intended to provide.

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.
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STRUCTURE

110. This publication is structured so that Section Il defines the terms that are required for the
purposes of the Regulations; Section |11 provides general provisions; Section IV provides activity
limits and material restrictions used throughout these Regulations, Section V provides
requirements and controls for transport; Section VI provides requirements for radioactive
material and for packagings and packages; Section VI provides requirements for test procedures;
Section VI1II provides requirements for approvals and administration.
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Section |1

DEFINITIONS

The following definitions shall apply for the purposes of these Regulations:
Az and Az

201. A; shall mean the activity value of special form radioactive material which islisted in Table
1 or derived in Section IV and is used to determine the activity limits for the requirements of
these Regulations. A, shall mean the activity value of radioactive material, other than special
form radioactive material, which is listed in Table 1 or derived in Section IV and is used to
determine the activity limits for the requirements of these Regul ations.

Aircraft

202. Cargo aircraft shall mean any aircraft, other than a passenger aircraft, which is carrying
goods or property.

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.

Approval
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.

205. Unilateral approval shall mean an approval of a design which is required to be given by the
competent authority of the country of origin of the design only.

Carrier

206. Carrier shall mean any person, organization or government undertaking the carriage of
radioactive material by any means of transport. The term includes both carriers for hire or reward
(known as common or contract carriers in some countries) and carriers on own account (known
as private carriers in some countries).

Competent authority

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

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

Confinement system

209. Confinement system shall mean the assembly of fissile material and packaging components
specified by the designer and agreed to by the competent authority as intended to preserve
criticality safety.

Consignee

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

Consignment

211. Consignment shall mean any package or packages, or load of radioactive material, presented
by a consignor for transport.

Consignor

212. Consignor shall mean any person, organization or government which prepares a
consignment for transport.

Containment system

213. Containment system shall mean the assembly of components of the packaging specified by
the designer as intended to retain the radioactive material during transport.

Contamination

214. Contamination shall mean the presence of a radioactive substance on a surface in quantiti es
in excess of 0.4 Bg/cm? for beta and gamma emitters and low toxicity alpha emitters, or 0.04
Bg/cm? for all other alpha emitters.

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

216. Fixed contamination shall mean contamination other than non-fixed contamination.
Conveyance

217. Conveyance shall mean

(a) for transport by road or rail: any vehicle,

(b) for transport by water: any vessel, or any hold, compartment, or defined deck area of avessel,
and

(c) for transport by air: any aircraft.
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Criticality safety index

218. Criticality safety index (CS) assigned to a package, overpack or freight container
containing fissile material shall mean a number which is used to provide control over the
accumulation of packages, overpacks or freight container s containing fissile material .

Defined deck area

219. Defined deck area shall mean the area, of the weather deck of a vessel, or of a vehicle deck
of aroll-on/roll-off ship or aferry, which is allocated for the stowage of radioactive material.

Design

220. Design shall mean the description of special form radioactive material, low dispersible
radioactive material, package or packaging which enables such an item to be fully identified.
The description may include specifications, engineering drawings, reports demonstrating
compliance with regulatory requirements, and other relevant documentation.

Exclusive use

221. Exclusive use shall mean the sole use, by a single consignor, of a conveyance or of alarge
freight container, in respect of which all initial, intermediate and final loading and unloading is
carried out in accordance with the directions of the consignor or consignee.

Fissile material

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:

(a) natural uranium or depleted uranium which is unirradiated, and
(b) natural uranium or depleted uranium which has been irradiated in thermal reactors only.
Freight container

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 m”. Any other freight container is considered to be alarge
freight container.

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

(a) has a capacity of not more than 3 m®,

(b) is designed for mechanical handling, and

(c) isresistant to the stresses produced in handling and transport, as determined by tests.
Low dispersible radioactive material

225. Low dispersible radioactive material shall mean either a solid radioactive material or asolid
radioactive material in a sealed capsule, that has limited dispersibility and is not in powder form.

Low specific activity material
See para. 409.
Low toxicity alpha emitters

226. Low toxicity alpha emitters are: natural uranium; depleted uranium; natural thorium;
uranium-235 or uranium-238; thorium-232; thorium-228 and thorium-230 when contained in ores
or physical and chemical concentrates; or a pha emitters with a half-life of lessthan 10 days.

Maximum normal operating pressure

227. Maximum normal operating pressure shall mean the maximum pressure above atmospheric
pressure at mean sea-level that would develop in the containment system in a period of one year
under the conditions of temperature and solar radiation corresponding to environmental
conditions in the absence of venting, external cooling by an ancillary system, or operational
controls during transport.

Overpack

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 overpacksare a number of packages either:

(@) Placed or stacked on to aload board such as a pallet and secured by strapping, shrink
wrapping, stretch wrapping, or other suitable means; or

(b) Placed in aprotective outer packaging such as abox or crate;
Package

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;
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(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(V) package;

(9) Type B(M) package;

(h) Type C package.

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

Packaging

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

Quality assurance

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

Radiation level

232. Radiation level shall mean the corresponding dose rate expressed in millisieverts per hour.

Radiation Protection Programme

233. Radiation Protection Programme shall mean systematic arrangements which are aimed at
providing adequate consideration of radiation protection measures.

Radioactive contents

234. Radioactive contents shall mean the radioactive material together with any contaminated or
activated solids, liquids and gases within the packaging.

Radioactive material

See para. 401.

Shipment

235. Shipment shall mean the specific movement of a consignment from origin to destination.

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

Soecial form radioactive material

237. Special form radioactive material shall mean either an indispersible solid radioactive
material or a sealed capsule containing radioactive material.

Soecific activity

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

Surface contaminated object

See para. 410.

Tank

239. Tank shall mean a portable tank, including a tank container, a road tank vehicle, arail 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.

Through or into

240. 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.

Transport index

241. Transport index (TI) assigned to a package, overpack or freight container, or to unpackaged
L SA-I or SCO-1, shall mean a number which is used to provide control over radiation exposure.

Unirradiated thorium

242. Unirradiated thorium shall mean thorium containing not more than 10-7 g of uranium-233
per gram of thorium-232.

Unirradiated uranium

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

Uranium — natural, depleted, enriched

244, Natural uranium shall mean uranium (which may be chemically separated) containing the
naturally occurring distribution of uranium isotopes (approximately 99.28% uranium-238 and
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0.72% uranium-235 by mass). Depleted uranium shall mean uranium containing a lesser mass
percentage of uranium-235 than natural uranium. Enriched uranium shall mean uranium
containing a greater mass percentage of uranium-235 than 0.72%. In al cases, a very small mass
percentage of uranium-234 is present.

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

Vessel

246. Vessel shall mean any seagoing vessel or inland waterway craft used for carrying cargo.

10
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Section |11

GENERAL PROVISIONSRADIATION PROTECTION

RADIATION PROTECTION

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

302. A Radiation Protection Programme shall be established for the transport of radioactive
material. The nature and extent of the measures to be employed in the programme shall be related
to the magnitude and likelihood of radiation exposures. The programme shall incorporate the
requirements of paras 301, 303-305 and 311. Programme documents shall be available, on
request, for inspection by the relevant competent authority.

303. For occupational exposures arising from transport activities, where it is assessed that the
effective dose:

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

(b) islikely to exceed 6 mSv in ayear, individual monitoring shall be conducted.

When individual monitoring or workplace monitoring is conducted, appropriate records shall be
kept.

EMERGENCY RESPONSE

304. In the event of accidents or incidents during the transport of radioactive material, emergency
provisions, as established by relevant national and/or international organizations, shall be
observed to protect persons, property and the environment. Appropriate guidelines for such
provisions are contained in Ref. [4].

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

QUALITY ASSURANCE

306. Quality assurance programmes based on international, national or other standards acceptable
to the competent authority shall be established and implemented for the design, manufacture,
testing, documentation, use, maintenance and inspection of all special form radioactive material,
low dispersible radioactive material and packages and for transport and in-transit storage
operations to ensure compliance with the relevant provisions of these Regulations. Certification
that the design specification has been fully implemented shall be available to the competent

11
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authority. The manufacturer, consignor or user shall be prepared to provide facilities for
competent authority inspection during manufacture and use and to demonstrate to any cognizant
competent authority that:

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

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

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

COMPLIANCE ASSURANCE

307. The competent authority is responsible for assuring compliance with these Regulations.
Means to discharge this responsibility include the establishment and execution of a programme
for monitoring the design, manufacture, testing, inspection and maintenance of packaging,
special form radioactive material and low dispersible radioactive material, and the preparation,
documentation, handling and stowage of packages by consignors and carriers, to provide
evidence that the provisions of these Regul ations are being met in practice.

308. The relevant competent authority shall arrange for periodic assessments of the radiation
doses to persons due to the transport of radioactive material, to ensure that the system of
protection and safety complies with the Basic Safety Standards [2].

NON-COMPLIANCE

309. In the event of non-compliance with any limit in these Regulations applicable to radiation
level or contamination:
@ the consignor shall be informed of the non-compliance by:

(i) the carrier if the non-compliance isidentified during transport; or

(ii) the consignee if the non-compliance isidentified at receipt;
(b) thecarrier, consignor or consignee, as appropriate, shall:

(i) take immediate steps to mitigate the consequences of the noncompliance;
(i) investigate the non-compliance and its causes, circumstances and conseguences;

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

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

12
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(© the communication of the non-compliance to the consignor and relevant competent
authority(ies), respectively, shall be made as soon as practicable and it shall be
immediate whenever an emergency exposure situation has developed or is devel oping.

SPECIAL ARRANGEMENT

310. Consignments for which conformity with the other provisions of these Regulations is
impracticable shall not be transported except under special arrangement. Provided the competent
authority is satisfied that conformity with the other provisions of these Regulations is
impracticable and that the requisite standards of safety established by these Regulations have
been demonstrated through means alternative to the other provisions, the competent authority
may approve specia arrangement transport operations for single or a planned series of multiple
consignments. The overall level of safety in transport shall be at least equivalent to that which
would be provided if al the applicable requirements had been met. For consignments of this type,
multilateral approval shall be required.

TRAINING

311. Workers shall receive appropriate training concerning radiation protection including the
precautions to be observed in order to restrict their occupational exposure and the exposure of
other persons who might be affected by their actions.

312. Persons engaged in the transport of radioactive material shall receive training in the contents
of these Regulations commensurate with their responsibilities.

313. Individuals such as those who classify radioactive material; pack radioactive material; mark
and label radioactive material; prepare transport documents for radioactive material; offer or
accept radioactive material for transport; carry or handle radioactive material in transport; mark
or placard or load or unload packages of radioactive material into or from transport vehicles,
bulk packagings or freight containers; or are otherwise directly involved in the transport of
radi oactive material as determined by the competent authority; shall receive the following
training:

) General awareness/familiarization training:

(i) Each person shall receive training designed to provide familiarity with the general
provisions of these Regulations;

(if) Such training shall include a description of the categories of radioactive material;
labelling, marking, placarding and packaging and segregation requirements; a description of the
purpose and content of the radioactive material transport document; and a description of
avail able emergency response documents;

(b Function specific training: Each person shall receive detailed training concerning
specific radioactive material transport requirements which are applicable to the function that
person performs;

(© Safety training: Commensurate with the risk of exposure in the event of arelease and the
functions performed, each person shall receive training on:

13
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(i) Methods and procedures for accident avoidance, such as proper use of package
handling equipment and appropriate methods of stowage of radioactive material;

(i) Available emergency response information and how to useit;

(i) General dangers presented by the various categories of radioactive material and how
to prevent exposure to those hazards, including if appropriate the use of personal protective
clothing and equipment; and

(iv) Immediate procedures to be followed in the event of an unintentional release of
radioactive material, including any emergency response procedures for which the person is
responsible and personal protection procedures to be followed.

314. Records of all safety training undertaken shall be kept by the employer and made available
to the employee if requested.

315. The training required in para. 313 shall be provided or verified upon employment in a

position involving radioactive material transport and shall be periodically supplemented with
retraining as deemed appropriate by the competent authority.

14



Section 1V

ACTIVITY LIMITSAND MATERIAL RESTRICTIONS

RADIOACTIVE MATERIAL

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.

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.

TABLE 8. EXCERPTS FROM LIST OF UNITED NATIONS NUMBERS, PROPER SHIPPING
NAMES AND DESCRIPTIONS

Assignment of UN Proper shipping name and description

numbers
Excepted packages

UN 2908 RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE - EMPTY PACKAGING

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

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

UN 2911 RADIOACTIVE MATERIAL, EXCEPTED

PACKAGE - INSTRUMENTS or ARTICLES

Low specific activity radioactive material

UN 29 RADIOACTIVE MATERIAL, LOW
SPECIFIC ACTIVITY

(LSA-I), non-fissile or fissile-excepted

UN 3321 RADIOACTIVE MATERIAL, LOW
SPECIFIC ACTIVITY

(LSA-II), non fissile or fissile-excepted

15



UN 3322

UN 3324

UN 3325

RADIOACTIVE MATERIAL, LOW
SPECIFIC ACTIVITY

(LSA-III), non fissile or fissile-excepted

RADIOACTIVE MATERIAL, LOW
SPECIFIC ACTIVITY

(LSA-I1), FISSILE

RADIOACTIVE MATERIAL, LOW
SPECIFIC ACTIVITY,

(LSA-111), FISSILE

Surface contaminated objects

UN 2913

UN 3326

RADIOACTIVE MATERIAL, SURFACE
CONTAMINATED OBJECTS (SCO-l or
SCO-I1), nonfissile or fissile-excepted

RADIOACTIVE MATERIAL, SURFACE
CONTAMINATED OBJECTS (SCO-l or
SCO-II), FISSILE

Type A packages

UN 2915

UN 3327

UN 3332

UN 3333

RADIOACTIVE MATERIAL, TYPE A
PACKAGE, non-special form, non-fissile or
fissile-excepted

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

RADIOACTIVE MATERIAL, TYPE A
PACKAGE, SPECIAL FORM, non fissile or
fissile-excepted

RADIOACTIVE MATERIAL, TYPE A
PACKAGE, SPECIAL FORM, FISSILE

Type B(U) package

UN 2916

UN 3328

RADIOACTIVE MATERIAL, TYPE B(U)
PACKAGE, non-fissile or fissile-excepted

RADIOACTIVE MATERIAL, TYPE B(U)
PACKAGE, FISSILE

Type B(M) package

UN 2917

UN 3329

RADIOACTIVE MATERIAL, TYPE B(M)
PACKAGE, non-fissile or fissile-excepted

RADIOACTIVE MATERIAL, TYPE B(M)
PACKAGE, FISSILE

Type C package

UN 3323

RADIOACTIVE MATERIAL, TYPEC

16



©O© 00 N O O W DN B

e =
N = O

PR RRR R
©CoO~NOOUThW

N
o

NN
N

PACKAGE, non fissile or fissile-excepted

UN 3330 RADIOACTIVE MATERIAL, TYPEC
PACKAGE, FISSILE

Specia arrangement

UN 2919 RADIOACTIVE MATERIAL,
TRANSPORTED UNDER SPECIAL
ARRANGEMENT, non-fissile or fissile-
excepted

UN 3331 RADIOACTIVE MATERIAL,
TRANSPORTED UNDER SPECIAL
ARRANGEMENT, FISSILE

Uranium hexafluoride

UN 2977 RADIOACTIVE MATERIAL, URANIUM
HEXAFLUORIDE, FISSILE

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

BASIC RADIONUCLIDE VALUES

403. Thefollowing basic values for individual radionuclides are given in Table 1:

(@ A;and A,in TBq;
(b) activity concentration for exempt material in Bg/g; and

(c) activity limitsfor exempt consignmentsin Bg.

DETERMINATION OF BASIC RADIONUCLIDE VALUES

404.  For individual radionuclides which are not listed in Table 1 the determination of the
basic radionuclide values referred to in para 401 shall require multilateral approval. It is
permissible to use an A, value calculated using a dose coefficient for the appropriate lung
absorption type, as recommended by the International Commission on Radiological Protection, if
the chemical forms of each radionuclide under both normal and accident conditions of transport
are taken into consideration. Alternatively, the radionuclide values in Table 2 may be used
without obtaining competent authority approval.

405. In the calculations of A, and A for a radionuclide not in Table 1, a single radioactive
decay chain in which the radionuclides are present in their naturally occurring proportions, and in

17
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which no daughter nuclide has a half-life either longer than 10 days or longer than that of the
parent nuclide, shall be considered as a single radionuclide; and the activity to be taken into
account and the A, or A; value to be applied shall be those corresponding to the parent nuclide of
that chain. In the case of radioactive decay chains in which any daughter nuclide has a half-life
either longer than 10 days or greater than that of the parent nuclide, the parent and such daughter
nuclides shall be considered as mixtures of different nuclides.

TABLE 1. BASIC RADIONUCLIDE VALUES

Radionuclide (atomic number) A Az Activity  Activity
concentration limit for
for exempt an exempt
material  consignment
(TBQ) (TBQ) (Ba/g) (Bg)

Actinium (89)
Ac-225 (a) 8x10* 6x10° 1x10° 1x10°
Ac-227 (a) 9x10" 9x10° 1x10' 1x10°
Ac-228 6x10* 5x10% 1x10* 1x10°
Silver (47)
Ag-105 2x10° 2x10° 1x10° 1x10°
Ag-108m (a) 7x10"  7x10"  1x10'(b) 1x10°(b)
Ag-110m (a) 4x10" 4x107 1x10° 1x10°
Ag-111 2x10° 6x10% 1x10° 1x10°
Aluminium (13)
Al-26 1x10% 1x10% 1x10* 1x10°
Americium (95)
Am-241 1x100 1x10° 1x10° 1x 10
Am-242m (a) 1x10"  1x10° 1x10%(h) 1x10*(b)
Am-243 (a) 5x10° 1x10° 1x10°(b) 1x10°(b)
Argon (18)
Ar-37 4x10'  4x10' 1x10° 1x10°
Ar-39 4x10" 2x10' 1x10’ 1x10*
Ar-41 3x10% 3x10% 1x10° 1x10°
Arsenic (33)
As-72 3x10* 3x10% 1x10* 1x10°
As-73 4x10' 4x10' 1x10° 1x 10’

18
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As-74 1x10° 9x10% 1x10* 1x10°
As-76 3x10' 3x10% 1x10° 1x10°
As-77 2x100 7x10%  1x10° 1x10°
Astatine (85)

At-211 (a) 2x10" 5x10% 1x10° 1x 10’
Gold (79)

Au-193 7x10°  2x10° 1x10° 1x 10
Au-194 1x10° 1x10° 1x10* 1x10°
Au-195 1x10' 6x10° 1x10? 1x 10’
Au-198 1x10° 6x10 1x10? 1x10°
Au-199 1x100  6x10Y 1x102 1x10°
Barium (56)

Ba-131 (a) 2x10°  2x10° 1x10? 1x 10°
Ba-133 3x10° 3x10° 1x10° 1x10°
Ba-133m 2x100 6x10% 1x10? 1x10°
Ba-140 (a) 5x10"  3x10" 1x10'(b) 1x 10 (b)
Beryllium (4)

Be-7 2x100  2x10'  1x10° 1x 10’
Be-10 4%x10" 6x10% 1x10° 1x10°
Bismuth (83)

Bi-205 7x10%t  7x10%  1x10* 1x10°
Bi-206 3x10t 3x10%t 1x10* 1x10°
Bi-207 7x10  7x10t 1x10° 1x10°
Bi-210 1x10° 6x10% 1x10° 1x10°
Bi-210m (a) 6x10" 2x10% 1x10! 1x10°
Bi-212 (a) 7x10° 6x100 1x10' (b) 1x 10 (b)
Berkelium (97)

Bk-247 8x10° 8x10* 1x10° 1x 10
Bk-249 (a) 4x10" 3x10% 1x10° 1x10°
Bromine (35)

Br-76 4x10r 4x10% 1x10t 1x10°
Br-77 3x10° 3x10° 1x10° 1x10°
Br-82 4x10r 4x10% 1x10t 1x10°

Carbon (6)
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