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Section |

INTRODUCTION

BACKGROUND

101. These Regulations establish standards ofysafeth provide an acceptable level of control e t
radiation, criticality and thermal hazards to pessgroperty and the environment that are assakcisit

the transport ofadioactive material These Regulations are based on the Fundamerfty $ainciples,
Safety Fundamentals No. SF-1 [1], jointly sponsdrygdhe European Atomic Energy Community (EAEC),
the Food and Agriculture Organization of the Unit¢ations (FAQO), the IAEA, the International Labour
Organization (ILO), the International Maritime Onjzation (IMO), the OECD Nuclear Energy Agency
(NEA), the Pan American Health Organization (PAH@)e United Nations Environment Programme
(UNEP) and the World Health Organization (WHO) amdthe International Basic Safety Standards for
Protection against lonizing Radiation and for ttede®/ of Radiation Sources, Safety Series No. 215 |
jointly sponsored by the FAO, the IAEA, the ILOgtNEA, the PAHO and the WHO. Thus, compliance
with these Regulations is deemed to satisfy thacppies of the Basic Safety Standards in respect of
transport. In accordance with Ref. [1], the prinesponsibility for safety must rest with the perswn
organization responsible for facilities and act@gtthat give rise to radiation risks.

102. This Safety Standard is supplemented by aifuley of Safety Guides including Advisory Material
for the IAEA Regulations for the Safe TransportRs#dioactive Material, IAEA Safety Standards Series
No. TS-G-1.1 (Rev. 1) [3]; Planning and Preparing Emergency Response to Transport Accidents
Involving Radioactive Material, IAEA Safety StandarSeries No. TS-G-1.2 (ST-3) [4]; Compliance
Assurance for the Safe Transport of Radioactiveekiat IAEA Safety Standards Series No. TS-G-1]5 [5
The Management System for the Safe Transport oioRative Material, IAEA Safety Standards Series No.
TS-G-1.4 [6]; and Radiation Protection Programmas the Transport of Radioactive Material, IAEA
Safety Standards Series No. TS-G-1.3 [7].

103. In certain parts of these Regulations, a @dei action is prescribed, but the responsibiidy
carrying out the action is not specifically assigiie any particular legal person. Such responsgihifiay
vary according to the laws and customs of diffe@mnintries and the international conventions intoctv
these countries have entered. For the purpose esetiiRegulations, it is not necessary to make this
assignment, but only to identify the action itsétifremains the prerogative of each governmentsgiga

this responsibility.

OBJECTIVE

104. The objective of these Regulations is to distalvequirements that must be satisfied to ensure
safety and to protect persons, property and theamaent from the effects of radiation in the tramg of
radioactive material This protection is achieved by requiring:

(a) Containment of theadioactive contents

(b) Control of externaladiation levels
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(© Prevention of criticality;
(d) Prevention of damage caused by heat.

These requirements are satisfied firstly by appgjyangraded approach to contents limitsgackagesind
conveyancesnd to performance standards applieghackage designslepending upon the hazard of the
radioactive contentsSecondly, they are satisfied by imposing requ@ets on thelesignand operation of
packagesand on the maintenance packagingsincluding consideration of the nature of taelioactive
contents. Finally, they are satisfied by requirigministrative controls, including, where approf&ja
approvalby competent authorities

105. In the transport ohdioactive materiglthe safety of persons and the protection of ptg@nd the
environment are assured when these Regulationsoanplied with. Confidence in this regard is achaeve
throughmanagement systemmdcompliance assurangarogrammes.

SCOPE

106. These Regulations apply to the transporadioactive materiaby all modes on land, water, or in
the air, including transport that is incidentalthe use of theadioactive material Transport comprises all
operations and conditions associated with, andhmdbin, the movement afadioactive materigl these
include thedesign manufacture, maintenance and repaipatkaging and the preparation, consigning,
loading, carriage including in-transit storage,aaling and receipt at the final destination of fad
radioactive materiahndpackagesA graded approach is applied in specifying théqumance standards in
these Regulations, which are characterized in tefrtitree general severity levels:

(@) Routine conditions of transport (incident free)

(b) Normal conditions of transport (minor mishaps);

(©) Accident conditions of transport.

107. These Regulations do not apply to any of dlewing:

(@) Radioactive materiathat is an integral part of the means of transport

(b) Radioactive materianoved within an establishment that is subjecpiorapriate safety regulations
in force in the establishment and where the movémhess not involve public roads or railways;

(©) Radioactive materiaimplanted or incorporated into a person or liverah for diagnosis or
treatment;

(d) Radioactive materiain or on a person who is to be transported foricadreatment because the
person has been subject to accidental or deliberiatee ofradioactive materiabr to
contamination

(e) Radioactive materiain consumer products that have received regulappyoval, following their
sale to the end user;

4) Natural material and ores containing naturaltgurring radionuclides, which may have been
processed, provided the activity concentratiorhefrnaterial does not exceed 10 times the values
specified in Table 2, or calculated in accordanith paras 403(a) and 404—-407. For natural
materials and ores containing naturally occurremjonuclides that are not in secular equilibrium
the calculation of the activity concentration sholperformed in accordance with para. 405;
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(9) Non-radioactive solid objects with radioactsuhstances present on any surface in quantitieis not
excess of the levels defined in para. 214.

108. These Regulations do not specify controls faghouteing or physical protection that may be
instituted for reasons other than radiological tyafAny such controls shall take into account rémtiecal
and non-radiological hazards, and shall not defrach the standards of safety that these Regulsitéoa
intended to provide.

109. Measures should be taken to ensurertdibactive materialis kept secure in transport so as to
prevent theft or damage and to ensure that coofrthie material is not relinquished inappropriatédge
Annex I).

110. Forradioactive materialhaving subsidiary risks, and for transportraflioactive materialwith
other dangerous goods, the relevant transport adgns for dangerous goods shall apply in additimn
these Regulations.

STRUCTURE

111.  This publication is structured so that Sectlatefines the terms that are required for theppaes
of these Regulations; Section 1l provides gengnalvisions; Section IV provides activity limits and
material restrictions used throughout these Reiguisit Section V provides requirements and contiais
transport; Section VI provides requirements fadioactive materialand for packagingsand packages
Section VII provides requirements for test procedurand Section VIII provides requirements for
approvals and administration.
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Section Il

DEFINITIONS

The following definitions shall apply for the pugeEs of these Regulations:
A;and A

201. A; shall mean the activity value special form radioactive materidhat is listed in Table 2 or
derived in Section IV and is used to determineatt@vity limits for the requirements of these Retidns.
A, shall mean the activity value tddioactive materiglother tharspecial form radioactive materiahat is
listed in Table 2 or derived in Section IV and &d to determine the activity limits for the regaients of
these Regulations.

Aircraft

202. Cargo aircraft shall mean anwircraft, other than gassenger aircraftthat is carrying goods or
property.

203. Passenger aircrafshall mean araircraft that carries any person other than a crew menber,
carrier's employee in an official capacity, an authorizegresentative of an appropriate national authority,
or a person accompanyingansignmenbr other cargo.

Approval

204. Multilateral approval shall mearapproval by the relevantompetent authoritypf the country of
origin of thedesignor shipmentas applicable, and also, where tlv@signmenis to be transportetthrough
or into any other countrygpprovalby thecompetent authoritgf that country.

205. Unilateral approval shall mean arapproval of a designthat is required to be given by the
competent authoritpf the country of origin of thdesignonly.

Carrier

206. Carrier shall mean any person, organization or governmedertaking the carriage cddioactive
material by any means of transport. The term includes bathers for hire or reward (known as common
or contractcarriers in some countries) anchrriers on own account (known as privatarriers in some
countries).

Competent authority

207. Competent authoritghall mean any body or authority designated oemilse recognized as such
for any purpose in connection with these Regulation

Compliance assurance

208. Compliance assurancshall mean a systematic programme of measuresedppy acompetent
authority that is aimed at ensuring that the provisiondhieé Regulations are met in practice.

11/134



UN/SCETDG/40/INF.25/Add.1

Confinement system

209. Confinement systershall mean the assembly @&sile material and packaging components
specified by the designer and agreed to byctmpetent authoritgs intended to preserve criticality safety.

Consignee

210. Consignesshall mean any person, organization or governriigitis entitled to take delivery of a
consignment

Consignment

211. Consignmenshall mean anpackageor packagesor load ofradioactive material presented by a
consignorfor transport.

Consignor

212. Consignorshall mean any person, organization or governniegit prepares aonsignmentor
transport.

Containment system

213. Containment systershall mean the assembly of components of pghekagingspecified by the
designer as intended to retain thdioactive materiatluring transport.

Contamination

214. Contaminationshall mean the presence of a radioactive substanca surface in quantities in
excess of 0.4 Bg/chfor beta and gamma emitters dod toxicity alpha emittersor 0.04 Bg/crhfor all
other alpha emitters.

215. Non-fixed contaminatiorshall meancontaminationthat can be removed from a surface during
routine conditions of transport.

216. Fixed contaminatioshall mearcontaminationother thamon-fixedcontamination

Conveyance

217. Conveyancshall mean:

(a) For transport by road or rail: anghicle

(b) For transport by water: amgsselor any hold, compartment, defined deck areaf avessel

(©) For transport by air: araircraft.

Criticality safety index

218. Criticality safety indeXCSI) assigned to packageoverpackor freight containercontainingfissile
material shall mean a number that is used to provide cbatrer the accumulation gfackagesoverpack
or freight containes containindissile material

Defined deck area

219. Defined deck areahall mean the area of the weather deckwdssel or of avehicledeck of a roll-
on/roll-off ship or ferry, that is allocated forelstowage ofadioactive material
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Design

220. Designshall mean the description @sile materialexcepted under para. 417 (§pecial form
radioactive materigllow dispersible radioactive materigbackageor packagingthat enables such an item
to be fully identified. The description may includepecifications, engineering drawings, reports
demonstrating compliance with regulatory requiretseand other relevant documentation.

Exclusive use

221. Exclusive usshall mean the sole use, by a singdasignor of aconveyancer of alarge freight
container in respect of which all initial, intermediate afidal loading and unloading arghipmentare
carried out in accordance with the directions @& ¢bnsignoror consignee where so required by these
Regulations.

Fissile nuclidesand fissile material

222. Fissile nuclidesshall mean uranium-233, uranium-235, plutonium-28@ plutonium-241Fissile
material shall mean a material containing any of fissile nuclidesExcluded from the definition dfssile
materialare the following:

(@) Natural uraniumor depleted uraniunthat is unirradiated;

(b) Natural uraniumor depleted uraniunthat has been irradiated in thermal reactors only;
(© Material withfissile nuclidedess than a total of 0.25g;

(d) Any combination of (a), (b) and/or (c).

These exclusions are only valid if there is no pthaterial withfissile nuclidesn the packageor in the
consignment if shipped unpackaged.

Freight container - small, large

223. Freight containershall mean an article of transport equipment ithat a permanent character and
accordingly strong enough to be suitable for regmtatse; specially designed to facilitate the trartspf
goods, by one or other modes of transport, withioiermediate reloading, designed to be securedoand/
readily handled, having fittings for these purpo3é® term freight containet does not include theehicle

A small freight containeshall mean dreight containerthat has an internal volume of not more than®3 m
A large freight containeshall mean #&eight containerthat has an internal volume of more than®3 m

Intermediate bulk container

224.  Intermediate bulk containdiBC) shall mean a portabjgckagingthat:

(a) Has a capacity of not more than 3 m
(b) Is designed for mechanical handling;
(c) Is resistant to the stresses produced in hagdind transport, as determined by tests.

Low dispersible radioactive material

225. Low dispersible radioactive materiahall mean either a solichdioactive materialor a solid
radioactive materialn a sealed capsule, that has limited dispersjtalnd is not in powder form.

Low specific activity material
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226. Low specific activity (LSA) materighall meamradioactive materiathat by its nature has a limited
specific activity or radioactive materialfor which limits of estimated averagspecific activityapply.
External shielding materials surrounding th8A materialshall not be considered in determining the
estimated averag®pecific activity

Low toxicity alpha emitters
227. Low toxicity alpha emitterare:natural uranium depleted uraniumnatural thorium, uranium-235

or uranium-238, thorium-232, thorium-228 and thorid30 when contained in ores or physical and
chemical concentrates; or alpha emitters with &lHalof less than 10 days.

Management system
228. Management systershall mean a set of interrelated or interactingments (system) for

establishing policies and objectives and enablivgdbjectives to be achieved in an efficient aridotifze
manner.

Maximum normal operating pressure
229. Maximum normal operating pressurghall mean the maximum pressure above atmospheric
pressure at mean sea level that would developeicghtainment systein a period of one year under the

conditions of temperature and solar radiation gpoading to environmental conditions in the absesice
venting, external cooling by an ancillary systemgperational controls during transport.

Overpack

230. Overpackshall mean an enclosure used by a singlesignorto contain one or mongackagesand
to form one unit for convenience of handling armhstge during transport.

Package

231. Packageshall mean the complete product of the packingaifm, consisting of thpackagingand
its contents prepared for transport. The typgsackagecovered by these Regulations that are subjetieto t
activity limits and material restrictions of SectitV and meet the corresponding requirements are:

(a) Excepted package

(b) Industrial package Type 1 (Type IP-1)

(©) Industrial package Type 2 (Type IP-2)

(d) Industrial package Type 3 (Type IP-3)

(e) Type A package

() Type B(U) package

(@)  Type B(M) package

(h) Type C package.

Packagesontainingfissile materialor uranium hexafluoride are subject to additiceguirements.
Packaging

232. Packagingshall mean one or more receptacles and any otimgpa@nents or materials necessary for
the receptacles to perform the containment and stfety functions.

14/134



UN/SCETDG/40/INF.25/Add.1

Radiation level

233. Radiation levelshall mean the corresponding dose rate expressadillisieverts per hour or
microsieverts per hour.

Radiation protection programme

234. Radiation protection programmghall mean systematic arrangements that are atnpdoviding
adequate consideration of radiation protection nness

Radioactive contents

235. Radioactive contentshall mean theadioactive materialtogether with any contaminated or
activated solids, liquids and gases within paekaging

Radioactive material

236. Radioactive materiakhall mean any material containing radionucliddseene both the activity
concentration and the total activity in tbensignmenéxceed the values specified in paras 402—407.

Shipment

237. Shipmenshall mean the specific movement afansignmenfrom origin to destination.

Special arrangement

238. Special arrangemenshall mean those provisions, approved by ¢bepetent authorityunder
which consignmerst that do not satisfy all the applicable requiretmenf these Regulations may be
transported.

Special form radioactive material

239. Special form radioactive materiahall mean either an indispersible sohdioactive materiabr a
sealed capsule containingdioactive material

Specific activity

240. Specific activityof a radionuclide shall mean the activity per unéss of that nuclide. Thepecific
activity of a material shall mean the activity per unit sna$ the material in which the radionuclides are
essentially uniformly distributed.

Surface contaminated object

241. Surface contaminated object (SC&all mean a solid object that is not itself radtoe but which
hasradioactive materiabistributed on its surface.

Tank

242. Tankshall mean a portabtank (including atank container), a roathnk vehicle a railtank wagon
or a receptacle that contains solids, liquids,aseg, having a capacity of not less than 450 L wised for
the transport of gases.

Through or into
243 Through or inteshall mearthrough or intothe countries in which eonsignmenis transported but

specifically excludes countries over whichcansignments carried by air, provided that there are no
scheduled stops in those countries.
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Transport index

244. Transport indexTl) assigned to package overpackor freight containey or to unpackagetSA-I
or SCO-| shall mean a number that is used to provide obater radiation exposure.

Unirradiated thorium

245.  Unirradiated thoriumshall mean thorium containing not more thai §®f uranium-233 per gram
of thorium-232.

Unirradiated uranium

246. Unirradiated uraniumshall mean uranium containing not more than 2 %Bi of plutonium per
gram of uranium-235, not more than 9 » Bg of fission products per gram of uranium-235 antimore
than 5 x 10° g of uranium-236 per gram of uranium-235.

Uranium — natural, depleted, enriched

247. Natural uraniumshall mearuranium(which may be chemically separated) containingnizu@irally
occurring distribution ouranium isotopes (approximately 99.28% uranium-238 an@%. Uranium-235,
by mass)Depleted uraniunshall mean uranium containing a lesser mass pagermf uranium-235 than
natural uranium Enriched uraniunshall mean uranium containing a greater mass p&ge of uranium-
235 than 0.72%. In all cases, a very small massep&age of uranium-234 is present.

Vehicle

248. Vehicleshall mean a road vehicle (including an articwatehicle i.e. a tractor and semi-trailer
combination), railroad car or railway wagon. Eaclhilér shall be considered as a sepavatecle

Vessel

249. Vessekhall mean any seagoing vessel or inland wateonay used for carrying cargo.
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Section I

GENERAL PROVISIONS

RADIATION PROTECTION

301. Doses to persons shall be below the relevasd timits. Protection and safety shall be optimhize
order that the magnitude of individual doses, thmlper of persons exposed and the likelihood ofritirog
exposure shall be kept as low as reasonably adilesvaconomic and social factors being taken into
account, within the restriction that the dosesttiviiduals are subject to dose constraints. A siined and
systematic approach shall be adopted and shalldadonsideration of the interfaces between trahsoal
other activities.

302. Aradiation protection programmshall be established for the transportraflioactive material
The nature and extent of the measures to be enpiaythe programme shall be related to the magaitud
and likelihood of radiation exposures. The progransmall incorporate the requirements of paras 303+
305, 311 and 562. Programme documents shall béablaion request, for inspection by the relevant
competent authority

303.  For occupational exposures arising from trarsactivities, where it is assessed that the @ffec
dose either:

(a) Is likely to be between 1 and 6 mSv in a yaatpse assessment programme via workplace
monitoring or individual monitoring shall be condext; or

(b) Is likely to exceed 6 mSv in a year, individoabnitoring shall be conducted.

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

EMERGENCY RESPONSE

304. In the event of accidents or incidents duriihg transport ofradioactive material emergency
provisions, as established by relevant national/anihternational organizations, shall be obserted
protect persons, property and the environment. émate guidelines for such provisions are contiime
Ref. [4].

305. Emergency procedures shall take into acctnentarmation of other dangerous substances that may

result from the reaction between the contents obm@signmentind the environment in the event of an
accident.

MANAGEMENT SYSTEM
306. A management systefnased on international, national or other starglaxdceptable to the

competent authorityshall be established and implemented for all @ms/ within the scope of the
Regulations, as identified in para.106, to ensupengliance with the relevant provisions of these
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Regulations. Certification that tleesignspecification has been fully implemented shalbbailable to the
competent authorityThe manufactureconsignoror user shall be prepared:

(a) To provide facilities for inspection during méacture and use;
(b) To demonstrate compliance with these Regulatiorthecompetent authority

Wherecompetent authoritapproval is required, suapproval shall take into account and be contingent
upon the adequacy of tiheanagement system

COMPLIANCE ASSURANCE
307. Thecompetent authoritghall assure compliance with these Regulations.
308. The relevantompetent authoritghall arrange for periodic assessments of thetiadi doses to

persons due to the transport rafdioactive materigl to ensure that the system of protection and afet
complies with the Basic Safety Standards [2].

NON-COMPLIANCE

309. In the event of non-compliance with any limithese Regulations applicablertaiation levelor
contamination

(a) Theconsignor,consignee, carrieand any organization involved during transport witey be
affected as appropriateshall be informed of the non-compliance by:

@ Thecarrier if the non-compliance is identified during trangpor
(i) The consigneaf the non-compliance is identified at receipt.
(b) Thecarrier, consignoror consigneeas appropriate, shall:
® Take immediate steps to mitigate the consegeent the non-compliance;
(i) Investigate the non-compliance and its causesymstances and consequences;
(i)  Take appropriate action to remedy the cauaed circumstances that led to the non-
compliance and to prevent a recurrence of circumst® similar to those that led to the

non-compliance;

(iv) Communicate to the relevacdbmpetent authority(ies)n the causes of the non-compliance
and on corrective or preventive actions taken direttaken.

(© The communication of the non-compliance todtwsignorand the relevardompetent
authority(ies), respectively, shall be made as soon asipabtt and it shall be immediate
whenever an emergency exposure situation has geeelor is developing.

SPECIAL ARRANGEMENT

310. Consignment$or which conformity with the other provisions thiese Regulations is impracticable
shall not be transported except unsigecial arrangemenProvided theompetent authoritis satisfied that
conformity with the other provisions of these Regjoins is impracticable and that the requisite dzaafs
of safety established by these Regulations hava bemonstrated through means alternative to ther oth
provisions, thecompetent authoritynay approvespecial arrangementransport operations for single or a
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planned series of multipleonsignmentsThe overall level of safety in transport shallatdeast equivalent
to that which would be provided if all the applitalbequirements had been met. Eonsignmentsf this
type, multilateral approvalshall be required.

TRAINING

311. Workers shall receive appropriate training ceoning radiation protection, including the
precautions to be observed in order to restridt ttexupational exposure and the exposure of qibesons
who might be affected by their actions.

312. Persons engaged in the transponmadfoactive materialshall receive training in the contents of
these Regulations commensurate with their respititist

313. Individuals such as those who classéglioactive materigl packradioactive materigl mark and
labelradioactive materiglprepare transport documents fadioactive materigloffer or acceptadioactive
material for transport; carry or handladioactive materiain transport; mark or placard or load or unload
packagesf radioactive materiainto or from transportehicles bulk packagingsor freight containes; or
are otherwise directly involved in the transportraflioactive materialas determined by theompetent
authority; shall receive the following training:

(a) General awareness/familiarization training:

(1) Each person shall receive training designedptovide familiarity with the general
provisions of these Regulations.

(i) Such training shall include a description bétcategories afadioactive materigllabelling,
marking, placarding angiackagingand segregation requirements; a description of the
purpose and content of thadioactive materialtransport document; and a description of
available emergency response documents.

(b) Function specific training: Each person shatleive detailed training concerning specific
radioactive materiatransport requirements that are applicable tduhetion that person performs;

(©) Safety training: Commensurate with the rislexposure in the event of a release and the fursction
performed, each person shall receive training on:

(1) Methods and procedures for accident avoidasuoeh as proper use packagehandling
equipment and appropriate methods of stowagadbactive material

(i) Available emergency response information andrtio use it.

(i)  General dangers presented by the variousgcaies ofradioactive materialand how to
prevent exposure to those hazards, including, pf@priate, the use of personal protective
clothing and equipment.

(iv) Immediate procedures to be followed in therdva an unintentional release rfdioactive
material including any emergency response procedures liichathe person is responsible
and personal protection procedures to be followed.

314. Records of all safety training undertakenIdbmlkept by the employer and made available to the
employee if requested.

315. The training required in para. 313 shall beviged or verified upon employment in a position

involving radioactive materiatransport and shall be periodically supplementét vetraining as deemed
appropriate by theompetent authority
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Section IV

ACTIVITY LIMITS AND CLASSIFICATION

GENERAL PROVISIONS

401. Radioactive materiashall be assigned to one of the UN numbers spedaifi Table 1 in accordance
with paras 408-434.

TABLE 1. EXCERPTS FROM LIST OF UN NUMBERS, PROPER SHIPPING NAMES AND
DESCRIPTIONS

Assignment - of oo pep SiHIPPING NAME and description

UN numbers
Exceptedhackage

UN 2908 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE -
EMPTY PACKAGING

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

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

UN 2911 RADIOACTIVE MATERIAL, EXCEPTED PACKAGE -
INSTRUMENTS or ARTICLES

UN3xxx RADIOACTIVE MATERIAL, EXCEPTED PACKAGE -

URANIUM HEXAFLUORIDE, less than 0.1 kg per
packagenon-fissile or fissile-except&d

Low specific activitynaterial

UN 2912 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY

(LSA-I), non-fissile or fissile-exceptéd
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UN 3321 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVIY

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

UN 3322 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY

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

UN 3324 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVIY

(LSA-II), FISSILE

UN 3325 RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVIY

(LSA-III), FISSILE

Surface contaminated objects

UN 2913 RADIOACTIVE MATERIAL, SURFACE
CONTAMINATED OBJECTS (SCO-lI or SCO-Il), non-
fissile or fissile-exceptéd

UN 3326 RADIOACTIVE MATERIAL, SURFACE
CONTAMINATED OBJECTS (SCO-I or SCO-II), FISSILE

Type A package

UN 2915 RADIOACTIVE MATERIAL, TYPE A PACKAGE, non-
special form, non-fissile or fissile-excepted

UN 3327 RADIOACTIVE MATERIAL, TYPE A PACKAGE,
FISSILE, non-special form

UN 3332 RADIOACTIVE MATERIAL, TYPE A PACKAGE,
SPECIAL FORM, non-fissile or fissile-excep{’ed

UN 3333 RADIOACTIVE MATERIAL, TYPE A PACKAGE,

SPECIAL FORM, FISSILE

Type B(U) package

UN 2916 RADIOACTIVE MATERIAL, TYPE B(U) PACKAGE,
non-fissile or fissile-exceptéd

UN 3328 RADIOACTIVE MATERIAL, TYPE B(U) PACKAGE,
FISSILE
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Type B(M) package

UN 2917 RADIOACTIVE MATERIAL, TYPE B(M) PACKAGE,
non-fissile or fissile-exceptéd

UN 3329 RADIOACTIVE MATERIAL, TYPE B(M) PACKAGE,
FISSILE

Type C package

UN 3323 RADIOACTIVE MATERIAL, TYPE C PACKAGE, non-
fissile or fissile-exceptéd

UN 3330 RADIOACTIVE MATERIAL, TYPE C PACKAGE,
FISSILE

Special arrangement

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

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

a The “PROPER SHIPPING NAME” is found in the columRROPER SHIPPING NAME and description”
and is restricted to that part shown in CAPITAL 'HHRS. In the cases of UN 2909, UN 2911, UN 2913 and
UN 3326, where alternative proper shipping namessaparated by the word “or”, only the relevantpgro
shipping name shall be used.

The term “fissile-excepted” refers only to mategatepted under para. 417.

BASIC RADIONUCLIDE VALUES
402. The following basic values for individual reduclides are given in Table 2:

(a) A; andA; in TBq;
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(b) Activity concentration limit§or exempt material in Bg/g;

(© Activity limits for exemptconsignments Bq.

DETERMINATION OF BASIC RADIONUCLIDE VALUES
403. For individual radionuclides:

(a) That are not listed in Table 2, the determaratf the basic radionuclide values referred tpdra.
402 shall requirenultilateral approval For these radionuclides, activity concentratiamrssikempt
material and activity limits for exempbnsignmers shall be calculated in accordance with the
principles established in the BSS[2]. It is perihilesto use am\, value calculated using a dose
coefficient for the appropriate lung absorptiongyps recommended by the International
Commission on Radiological Protection, if the cheshforms of each radionuclide under both
normal and accident conditions of transport arertakto consideration. Alternatively, the
radionuclide values in Table 3 may be used witlottainingcompetent authority approval

(b) In instruments or articles in which tredioactive materials enclosed in or is included as a
component part of the instrument or other manufectarticle and which meet para. 423 (c),
alternative basic radionuclide values to thosedhl& 2 for the activity limit for an exempt
consignmenare permitted and shall requiraultilateral approval Such alternative activity limits
for an exemptonsignmenshall be calculated in accordance with the priesiget out in the BSS

2.

404. In the calculations & andA; for a radionuclide not in Table 2, a single radtoa decay chain in
which the radionuclides are present in their ndifuraccurring proportions, and in which no daughter
nuclide has a half-life either longer than 10 dayslonger than that of the parent nuclide, shall be
considered as a single radionuclide; and the #&gtigi be taken into account and tAgor A, value to be
applied shall be that corresponding to the parewtiagie of that chain. In the case of radioactiveaje
chains in which any daughter nuclide has a hadf-&ither longer than 10 days or longer than thahef
parent nuclide, the parent and such daughter rascitiall be considered as mixtures of differentides.
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TABLE 2. BASIC RADIONUCLIDE VALUES

Radionuclide A A, Activity concentration

limit for exempt

Activity limit for
an exempt

(atomic number) material consignment
(TBa) (TBa) (Balg) (Ba)

Actinium (89)

Ac-225 (a) 8 x 10 6 x 10° 1x 10 1x1d

Ac-227 (a) 9 x 10 9 x10° 1x 10" 1x 10

Ac-228 6 x 10" 5x 10" 1x10 1x16

Silver (47)

Ag-105 2x16 2 x 10 1x1G 1x10

Ag-108m (a) 7 x 10 7 x 10" 1 x 10 (b) 1 x 16 (b)

Ag-110m (a) 4 x 10 4 x 10" 1x 10 1x10

Ag-111 2x18 6 x 10" 1x 10 1x10

Aluminium (13)

Al-26 1x 10" 1x 10" 1x 10 1x 10

Americium (95)

Am-241 1x16 1x10° 1x10 1x1d

Am-242m (a) 1x1b 1x10° 1 x 10 (b) 1 x 106 (b)

Am-243 (a) 5 x 10 1x10° 1 x 10 (b) 1 x 16 (b)

Argon (18)

Ar-37 4 %10 4 x 10 1x16 1x16

Ar-39 4 %10 2 x 10 1x1d 1x1d
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Ar-41 3 x 10 3x 10" 1x1G 1x10
Arsenic (33)
As-72 3x 10 3x10° 1x10 1x16
As-73 4x16 4 x 10 1x16 1x10
As-74 1x168 9 x 10" 1x 10 1x10
As-76 3 x 10" 3x 10" 1x1G 1x10
As-77 2x16 7 x 10* 1x16 1x16
Astatine (85)
At-211 (a) 2x16 5x 10" 1x 10 1x1d
Gold (79)
Au-193 7 %16 2 x 10 1x16 1x10
Au-194 1x18 1x10 1x 10 1x10
Au-195 1x16 6 x 10 1x16 1x10
Au-198 1x16 6 x 10" 1x 16 1x16
Au-199 1x 16 6 x 10" 1x1G 1x10
Barium (56)
Ba-131 (a) 2 x 10 2 x 10 1x16 1x10
Ba-133 3x10 3x10 1x1G 1x10
Ba-133m 2x1b 6 x 10" 1x1G 1x10
Ba-140 (a) 5 x 10 3x 10" 1 x 10 (b) 1 x 16 (b)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Beryllium (4)
Be-7 2x16 2 x 10 1x 16 1x1d
Be-10 4 %16 6 x 10" 1x1d 1x16
Bismuth (83)
Bi-205 7 x 10" 7 x 10" 1x 10 1x10
Bi-206 3x 10 3x 10" 1x 10 1x10
Bi-207 7 x 10" 7 x 10* 1x10 1x16
Bi-210 1x 18 6 x 10" 1x 16 1x10
Bi-210m (a) 6 x 10 2 x 102 1x 10 1x10
Bi-212 (a) 7 x 10 6 x 10" 1 x 10 (b) 1 x 16 (b)
Berkelium (97)
Bk-247 8 x 16 8 x 10* 1x10 1x1d
Bk-249 (a) 4x1b 3x 10" 1x 10 1x10
Bromine (35)
Br-76 4 x 10" 4 x 10" 1x 10 1x 10
Br-77 3x16 3x10 1x1G 1x10
Br-82 4 x 10" 4 x 10" 1x10 1x16
Carbon (6)
Cc-11 1x168 6 x 10" 1x 10 1x10
C-14 4x16 3x10 1x1d 1x10
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt

(atomic number) material consignment

Calcium (20)

Ca-41 Unlimited  Unlimited 1x fo 1x10

Ca-45 4x1b 1x10 1x1d 1x1d

Ca-47 (a) 3x10 3x10° 1x10 1x16

Cadmium (48)

Cd-109 3x1b 2 x 10 1x1d 1x10
Cd-113m 4 x1b 5x 10" 1x16 1x16
Cd-115 (a) 3x10 4 x 10" 1x 16 1x10
Cd-115m 5 x 10 5x 10* 1x 16 1x10
Cerium (58)

Ce-139 7 x 19 2 x 10 1x16 1x16
Ce-141 2x1b 6 x 10" 1x1G 1x1d
Ce-143 9 x 10 6 x 10" 1x 16 1x16
Ce-144 (a) 2x 10 2 x 10" 1 x 16 (b) 1 x 16 (b)

Californium (98)

Cf-248 4x16 6 x 10° 1x 10 1x1d
Cf-249 3x16 8 x 10" 1x10 1x16
Cf-250 2x16 2 x 10° 1x 10 1x1d
Cf-251 7x 16 7 x 10° 1x10 1x 16
Cf-252 1x10 3x10° 1x10 1x1d
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Cf-253 (a) 4x1b 4 x 102 1x 16 1x10
Cf-254 1x10° 1x10° 1x10 1x 16
Chlorine (17)
Cl-36 1x10 6 x 10* 1x1d 1x16
CI-38 2 x 10" 2 x 10" 1x 10 1x10
Curium (96)
Cm-240 4x1b 2 x 10° 1x16 1x16
Cm-241 2x10 1x10 1x1G 1x10
Cm-242 4x1b 1 x 10° 1x1G 1x10
Cm-243 9x10 1x10° 1x 10 1x1d
Cm-244 2x1b 2 x10° 1x10 1x1d
Cm-245 9x1b 9 x 10* 1x10 1x 16
Cm-246 9x 10 9 x 10* 1x10 1x16
Cm-247 (a) 3x10 1x10° 1x10 1x1d
Cm-248 2 x 10 3 x 10* 1x10 1x 16
Cobalt (27)
Co-55 5 x 10" 5x 10" 1x10 1x16
Co-56 3x10 3x 10" 1x 10 1x 10
Co-57 1x 18 1x 10 1x1G 1x10
Co-58 1x16 1x 108 1x10 1x16

28/134



UN/SCETDG/40/INF.25/Add.1

Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Co-58m 4x1b 4 x 10 1x1d 1x1d
Co-60 4 x 10" 4 x 10" 1x 10 1x10
Chromium (24)
Cr-51 3x16 3x 10 1x16 1x10
Caesium (55)
Cs-129 4x1b 4 %10 1x 16 1x10
Cs-131 3x1b 3x10d 1x16 1x16
Cs-132 1x 19 1x10 1x 10 1x10
Cs-134 7 x 10 7 x 10" 1x 10 1x1d
Cs-134m 4 x 10 6 x 10* 1x16 1x16
Cs-135 4 x1b 1x 10 1x1d 1x10
Cs-136 5x 10 5 x 10* 1x 10 1x10
Cs-137 (a) 2x10 6 x 10" 1 x 10 (b) 1 x 106 (b)
Copper (29)
Cu-64 6 x 18 1x10 1x1G 1x10
Cu-67 1x 18 7 x 10" 1x1G 1x10
Dysprosium (66)
Dy-159 2x16 2 x 10 1x 10 1x1d
Dy-165 9 x 10" 6 x 10" 1x 10 1x10
Dy-166 (a) 9 x 10 3x 10" 1x 10 1x10
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt

(atomic number) material consignment

Erbium (68)

Er-169 4x1b 1x10 1x1d 1x1d

Er-171 8 x 10" 5x 10" 1x 106 1x 106

Europium (63)

Eu-147 2x10 2 x 10 1x1G 1x10
Eu-148 5 x 10 5 x 10% 1x 10 1x10
Eu-149 2x1b 2 x 10 1x16 1x10
Eu-150 (short lived) 2 x 0 7 x 10" 1x 10 1x10
Eu-150 (long lived) 7 x 10 7 x 10" 1x 10 1x10
Eu-152 1x10 1x 10 1x10 1x16
Eu-152m 8 x 10 8 x 10" 1x16 1x16
Eu-154 9 x 10 6 x 10" 1x 10 1x10
Eu-155 2x1b 3x10 1x16 1x10
Eu-156 7 x 10 7 x 10* 1x10 1x16
Fluorine (9)

F-18 1x168 6 x 10" 1x 10 1x10
Iron (26)

Fe-52 (a) 3x1d 3x 10" 1x 10 1x10
Fe-55 4x1b 4 x 10 1x1d 1x10
Fe-59 9 x 10 9 x 10" 1x10 1x16
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Fe-60 (a) 4 x 10 2 x 10" 1x 16 1x10
Gallium (31)
Ga-67 7 x 10 3x10 1x16 1x16
Ga-68 5 x 10 5x 10" 1x10 1x16
Ga-72 4 x 10 4 x 10" 1x 10 1x10
Gadolinium (64)
Gd-146 (a) 5 x 10 5x 10" 1x 10 1x10
Gd-148 2x1b 2 x10° 1x10 1x1d
Gd-153 1x1b 9x10 1x16 1x10
Gd-159 3x10 6 x 10" 1x 16 1x10
Germanium (32)
Ge-68 (a) 5 x 10 5x 10" 1x10 1x10
Ge-71 4x1b 4 x 10 1x1d 1x 106
Ge-77 3x 10 3x 10" 1x 10 1x 10
Hafnium (72)
Hf-172 (a) 6 x 10" 6 x 10" 1x 10 1x10
Hf-175 3x16 3x10 1x1G 1x10
Hf-181 2 x 16 5x 10" 1x10 1x16
Hf-182 Unlimited ~ Unlimited 1x10 1x16
Mercury (80)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Hg-194 (a) 1x 19 1x10 1x 10 1x10
Hg-195m (a) 3x10 7 x 10" 1x1G 1x10
Hg-197 2 x 16 1x10d 1x1G 1x1d
Hg-197m 1x1b 4 x 10" 1x1G 1x10
Hg-203 5x 16 1x10 1x 16 1x10
Holmium (67)
Ho-166 4 x 10" 4 x 10" 1x16 1x16
Ho-166m 6 x 10 5 x 10% 1x 10 1x10
lodine (53)
-123 6 x 16 3x10 1x16 1x10
1-124 1x16 1x 10 1x10 1x16
1-125 2x16 3x10 1x 16 1x10
1-126 2 %16 1x 10 1x16 1x16
1-129 Unlimited ~ Unlimited 1x10 1x16
-131 3x16 7 x 10" 1x1G 1x10
-132 4 x 10" 4 x 10" 1x 10 1x 10
1-133 7 x 10" 6 x 10" 1x10 1x16
-134 3x 10 3x 10" 1x 10 1x 10
1-135 (a) 6 x 10 6 x 10" 1x 10 1x10
Indium (49)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt

(atomic number) material consignment
In-111 3x16 3x10 1x1G 1x10
In-113m 4 %10 2 x 10 1x1G 1x10
In-114m (a) 1x1b 5x 10" 1x 10 1x10
In-115m 7 %16 1x 10 1x16 1x16
Iridium (77)

Ir-189 (a) 1x16 1x 104 1x 16 1x1d
Ir-190 7 x 10" 7 x 10* 1x10 1x16
Ir-192 1x18(c) 6x 10" 1x 10 1x1d
Ir-194 3x 10 3x 10" 1x1G 1x10

Potassium (19)

K-40 9x 10t 9 x 10t 1x 16 1x10
K-42 2 x 10t 2 x 10? 1x 16 1x106
K-43 7 x 10* 6 x 10t 1 x 10 1x10

Krypton (36)

Kr-79 4 %10 2x10 1x 10 1x 10
Kr-81 4 %10 4 x 10 1x1d 1x1d
Kr-85 1x10 1x10 1x16 1x1d
Kr-85m 8 x 16 3x10 1x 16 1x10°
Kr-87 2 x 10 2 x 10" 1x1G 1x10

Lanthanum (57)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
La-137 3x 16 6 x 10 1x 10 1x1d
La-140 4 x 10" 4 x 10" 1x 10 1x10

Lutetium (71)

Lu-172 6 x 10" 6 x 10" 1x10 1x16
Lu-173 8 x 16 8 x 10 1x1G 1x1d
Lu-174 9x16 9x 10 1x 16 1x1d
Lu-174m 2x16 1x10 1x16 1x10
Lu-177 3x16 7 x 10" 1x 16 1x1d

Magnesium (12)
Mg-28 (a) 3x 10 3x10° 1x10 1x10

Manganese (25)

Mn-52 3x 10 3x 10" 1x 10 1x10
Mn-53 Unlimited  Unlimited 1x10 1x 10
Mn-54 1x16 1x 10 1x10 1x16
Mn-56 3x 10 3x 10" 1x 10 1x 10

Molybdenum (42)

Mo-93 4x16 2 x 10 1x16 1x16
Mo-99 (a) 1x16 6 x 10" 1x 16 1x10
Nitrogen (7)

N-13 9 x 10! 6 x 10t 1x 16 1x10

34/134



UN/SCETDG/40/INF.25/Add.1

Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Sodium (11)
Na-22 5x 10" 5 x 10% 1x 10 1x10
Na-24 2 x 10" 2 x 10" 1x10 1x16
Niobium (41)
Nb-93m 4x1b 3x 10 1x1d 1x1d
Nb-94 7 x 10" 7 x 10" 1x 10 1x10
Nb-95 1x16 1x 10 1x10 1x16
Nb-97 9 x 10" 6 x 10" 1x 10 1x10
Neodymium (60)
Nd-147 6 x 16 6 x 10* 1x16 1x16
Nd-149 6 x 10" 5x 10" 1x16 1x16
Nickel (28)
Ni-59 Unlimited ~ Unlimited 1x1b 1x16
Ni-63 4 %10 3x10d 1x16 1x16
Ni-65 4 x 10" 4 x 10" 1x 10 1x10
Neptunium (93)
Np-235 4 %16 4 x 10 1x16 1x1d
Np-236 (short 2x 10 2 x 10 1x 10 1x1d
lived)
Np-236 (long lived) 9 x 10 2 x 10° 1x1G 1x10
Np-237 2x16 2 x10° 1 x 10 (b) 1 x 16 (b)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt

(atomic number) material consignment
Np-239 7 %168 4 x 10" 1x 16 1x1d
Osmium (76)

Os-185 1x1d 1x 10 1x10 1x16
Os-191 1x1b 2 x 10 1x16 1x10
Os-191m 4 x 19 3x 10 1x 16 1x1d
0s-193 2 x 19 6 x 10" 1x1G 1x10
Os-194 (a) 3x 10 3x 10" 1x 10 1x10

Phosphorus (15)
P-32 5x 10 5x 10 1x 10 1x106
P-33 4 x 16 1x10 1x10 1x 106

Protactinium (91)

Pa-230 (a) 2 x 1o 7 x 102 1x 10 1x10
Pa-231 4 x1b 4 x 10" 1x10 1x16
Pa-233 5x 10 7 x 10* 1x 16 1x10
Lead (82)

Pb-201 1x19 1x10 1x 10 1x10
Pb-202 4 x1b 2 x 10 1x16 1x16
Pb-203 4x1b 3x10 1x1G 1x10
Pb-205 Unlimited ~ Unlimited 1 x 10 1x1d
Pb-210 (a) 1 x 10 5 x 107 1 x 10 (b) 1 x 106 (b)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Pb-212 (a) 7 x 10 2 x 10" 1 x 10 (b) 1 x 16 (b)
Palladium (46)
Pd-103 (a) 4x 10 4 x 10 1x 10 1x 10
Pd-107 Unlimited  Unlimited 1x %0 1x16
Pd-109 2 x 19 5 x 10* 1x 16 1x10
Promethium (61)
Pm-143 3x1b 3x10 1x16 1x16
Pm-144 7 x 10 7 x 10" 1x 10 1x10
Pm-145 3x1b 1x 10 1x 16 1x1d
Pm-147 4x1b 2 x 10 1x1d 1x10
Pm-148m (a) 8 x 16 7 x 10* 1x10 1x16
Pm-149 2 x 19 6 x 10" 1x 16 1x10
Pm-151 2x1b 6 x 10" 1x 16 1x16
Polonium (84)
P0-210 4x1b 2 x 10° 1x 10 1x1d
Praseodymium (59)
Pr-142 4 x 10 4 x 10" 1x 16 1x16
Pr-143 3x10 6 x 10" 1x1d 1x10
Platinum (78)
Pt-188 (a) 1x10 8 x 10" 1x10 1x10
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Pt-191 4 %10 3x10 1x1G 1x10
Pt-193 4x1b 4 x 10 1x1d 1x1d
Pt-193m 4 x1b 5x 10" 1x16 1x10
Pt-195m 1x1b 5x 10" 1x16 1x16
Pt-197 2x1b 6 x 10" 1x 16 1x10
Pt-197m 1x1b 6 x 10" 1x1G 1x10
Plutonium (94)
Pu-236 3x1b 3x10° 1x 10 1x1d
Pu-237 2x1b 2 x 10 1x 16 1x1d
Pu-238 1x1b 1x10° 1x 10 1x1d
Pu-239 1x1b 1x10° 1x 10 1x1d
Pu-240 1x1b 1x10° 1x10 1x 16
Pu-241 (a) 4x10 6 x 10° 1x1G 1x10
Pu-242 1x1b 1x10° 1x10 1x1d
Pu-244 (a) 4 x 10 1x10° 1x10 1x1d
Radium (88)
Ra-223 (a) 4 x 10 7 x10° 1 x 16 (b) 1 x 16 (b)
Ra-224 (a) 4 x 10 2 x 102 1 x 10 (b) 1 x 16 (b)
Ra-225 (a) 2x 10 4 x 10° 1x 16 1x10
Ra-226 (a) 2x 10 3x10° 1 x 10*(b) 1 x 1d (b)
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Radionuclide A A, Activity concentration

limit for exempt

Activity limit for
an exempt

(atomic number) material consignment
Ra-228 (a) 6 x 10 2 x 102 1 x 10*(b) 1 x 16 (b)
Rubidium (37)

Rb-81 2x16 8 x 10" 1x10 1x16
Rb-83 (a) 2x1b 2 x 10 1x16 1x10
Rb-84 1x18 1x10 1x 10 1x10
Rb-86 5x 10" 5 x 10% 1x1G 1x10
Rb-87 Unlimited  Unlimited 1x 10 1x10
Rb (natural) Unlimited  Unlimited 1x fo 1x1d
Rhenium (75)

Re-184 1x1d 1x 10 1x10 1x16
Re-184m 3x10 1x 10 1x16 1x16
Re-186 2 x 19 6 x 10" 1x 16 1x10
Re-187 Unlimited  Unlimited 1x fo 1x10
Re-188 4 x 10 4 x 10" 1x 16 1x16
Re-189 (a) 3x 10 6 x 10" 1x 16 1x10
Re (natural) Unlimited  Unlimited 1x %o 1x10
Rhodium (45)

Rh-99 2x 18 2 x 10 1x 10 1x10
Rh-101 4 %10 3x10 1x1G 1x1d
Rh-102 5 x 10 5x 10" 1x10 1x16
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Rh-102m 2 x 19 2 x 10 1x1G 1x10
Rh-103m 4x1b 4 x 10 1x1d 1x 106
Rh-105 1x16 8 x 10" 1x16 1x10
Radon (86)
Rn-222 (a) 3x10 4 x 10° 1 x 10 (b) 1 x 16 (b)
Ruthenium (44)
Ru-97 5x 16 5x 10 1x16 1x10
Ru-103 (a) 2 x 10 2 x10 1x 16 1x10
Ru-105 1x 10 6 x 10" 1x 10 1x10
Ru-106 (a) 2 x 10 2 x 10" 1 x 1G (b) 1 x 10 (b)
Sulphur (16)
S-35 4x1b 3x10 1x10 1x 106
Antimony (51)
Sb-122 4 x 10 4 x 10" 1x 16 1x1d
Sh-124 6 x 10 6 x 10" 1x 10 1x10
Sb-125 2 x 19 1x10 1x1G 1x10
Sb-126 4 x 10 4 x 10" 1x10 1x16
Scandium (21)
Sc-44 5 x 10 5 x 10* 1x 10 1x 10
Sc-46 5 x 10 5x 10" 1x10 1x16
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Sc-47 1x 16 7 x 10" 1x1G 1x10
Sc-48 3x 10 3x 10" 1x 10 1x10
Selenium (34)
Se-75 3x1b 3x10 1x16 1x16
Se-79 4x1b 2 x 10 1x1d 1x1d
Silicon (14)
Si-31 6 x 10" 6 x 10* 1x16 1x16
Si-32 4 %16 5 x 10% 1x 16 1x10
Samarium (62)
Sm-145 1x1b 1x10 1x16 1x10
Sm-147 Unlimited  Unlimited 1x 10 1x1d
Sm-151 4x1b 1x 10 1x1d 1x 106
Sm-153 9x1b 6 x 10" 1x 16 1x16
Tin (50)
Sn-113 (a) 4 x 10 2 x 10 1x 10 1x1d
Sn-117m 7 x 10 4 x 10" 1x1G 1x10
Sn-119m 4 x 10 3x10d 1x16 1x10
Sn-121m (a) 4 x 10 9 x 10" 1x 10 1x1d
Sn-123 8 x 10 6 x 10" 1x 16 1x10
Sn-125 4 x 10 4 x 10" 1x16 1x16
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Sn-126 (a) 6 x 10 4 x 10" 1x 10 1x10
Strontium (38)
Sr-82 (a) 2 x 10 2 x 10" 1x 10 1x10
Sr-85 2x16 2 x 10 1x16 1x16
Sr-85m 5x 10 5x 10 1x1G 1x1d
Sr-87m 3x10 3x10 1x 16 1x10
Sr-89 6 x 10" 6 x 10* 1x16 1x16
Sr-90 (a) 3x 10 3x 10" 1 x 1G (b) 1 x 16 (b)
Sr-91 (a) 3x 10 3x 10" 1x 10 1x10
Sr-92 (a) 1x10 3x 10" 1x 10 1x10
Tritium (1)
T(H-3) 4 x 10 4 x 10 1x10 1x 10
Tantalum (73)
Ta-178 (long lived) 1 x 10 8 x 10" 1x 10 1x10
Ta-179 3x1b 3x 10 1x 16 1x1d
Ta-182 9 x 10 5 x 10* 1x 10 1x1d
Terbium (65)
Th-157 4x1b 4 x 10 1x1d 1x1d
Th-158 1x18 1x10 1x 10 1x10
Th-160 1x16 6 x 10" 1x10 1x16
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Technetium (43)
Tc-95m (a) 2x19b 2 x 10 1x 10 1x10
Tc-96 4 x 10" 4 x 10" 1x10 1x16
Tc-96m (a) 4 x 10 4 x 10" 1x 10 1x1d
Tc-97 Unlimited ~ Unlimited 1x 10 1x 106
Tc-97m 4x1b 1x10 1x 106 1x1d
Tc-98 8 x 10" 7 x 10* 1x10 1x16
Tc-99 4x16 9 x 10" 1x1d 1x1d
Tc-99m 1x 16 4 %10 1x1G 1x1d
Tellurium (52)
Te-121 2x10 2 x 10 1x10 1x16
Te-121m 5x 19 3x10 1x1G 1x10
Te-123m 8 x 19 1x 10 1x16 1x10
Te-125m 2x1b 9 x 10" 1x16 1x10
Te-127 2x1b 7 x 10" 1x 16 1x10
Te-127m (a) 2x10 5x 10" 1x 10 1x1d
Te-129 7 x 10 6 x 10" 1x 16 1x16
Te-129m (a) 8 x 10 4 x 10" 1x 10 1x10
Te-131m (a) 7 x 10 5x 10" 1x 10 1x10
Te-132 (a) 5 x 10 4 x 10" 1x16 1x1d
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Thorium (90)
Th-227 1x 18 5x 10° 1x 10 1x1d
Th-228 (a) 5 x 10 1x10° 1 x 10 (b) 1 x 106 (b)
Th-229 5x 16 5 x 10* 1 x 10 (b) 1 x 16 (b)
Th-230 1x 18 1x10° 1x10 1x1d
Th-231 4x1b 2 x 10° 1x 16 1x1d
Th-232 Unlimited  Unlimited 1x1b 1x1d
Th-234 (a) 3x 10 3x 10" 1 x 10 (b) 1 x 16 (b)
Th (natural) Unlimited  Unlimited 1 x 2qb) 1 x 16 (b)
Titanium (22)
Ti-44 (a) 5x 10" 4 x 10" 1x 10 1x10
Thallium (81)
TI-200 9 x 10 9 x 10" 1x10 1x16
TI-201 1x10 4x10 1x 16 1x16
TI-202 2 x 10 2 x 10 1x1G 1x10
TI-204 1x16 7 x 10" 1x1d 1x1d
Thulium (69)
Tm-167 7 x 18 8 x 10" 1x1G 1x10
Tm-170 3x10 6 x 10" 1x 16 1x10
Tm-171 4 %16 4 x 10 1x1d 1x16
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment

Uranium (92)

U-230 (fastlung 4 x 13 1x 10" 1 x 10 (b) 1 x 16 (b)
absorption) (a)(d)

U-230 (medium 4 x 10 4 x10° 1x 10 1x1d
lung

absorption)(a)(e)

U-230 (slow lung 3 x 13 3x10° 1x 10 1x1d

absorption) (a)(f)

U-232 (fastlung 4 x 13 1 x 102 1 x 10 (b) 1 x 16 (b)
absorption)(d)
U-232 (medium 4 x 10 7 x10° 1x 10 1x1d

lung absorption)(e)

U-232 (slow lung 1 x 13 1x10° 1x 10 1x1d
absorption)(f)

U-233 (fastlung 4 x 13 9 x 10? 1x 10 1x1d
absorption)(d)

U-233 (medium 4 x 10 2 x 10° 1x16 1x10
lung absorption)(e)

U-233 (slow lung 4 x 13 6 x 10° 1x 10 1x10
absorption)(f)

U-234 (fastlung 4 x 10 9 x 107 1x 10 1x1d
absorption)(d)

U-234 (medium 4 x 10 2 x 102 1x 16 1x10
lung absorption)(e)

U-234 (slow lung 4 x 13 6 x 10° 1x 10 1x10
absorption)(f)

U-235 (all lung Unlimited  Unlimited 1 x 16(b) 1 x 106 (b)
absorption

types)(a)(d)(e)(f)
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt

(atomic number) material consignment

U-236 (fastlung  Unlimited  Unlimited 1x16 1x1d

absorption)(d)

U-236 (medium 4 x 10 2 x 102 1x 10 1x10

lung absorption)(e)

U-236 (slow lung 4 x 13 6 x 10° 1x 10 1x1d

absorption)(f)

U-238 (all lung Unlimited  Unlimited 1 x 16(b) 1 x 106 (b)

absorption

types)(d)(e)(f)

U (natural) Unlimited  Unlimited 1 x £qb) 1 x 16 (b)

U (enriched to 20% Unlimited  Unlimited 1x16 1x 10

or less)(qg)

U (depleted) Unlimited  Unlimited 1x 10 1x 10

Vanadium (23)

V-48 4 x 10" 4 x 10" 1x10d 1x106

V-49 4x10 4 %10 1x1d 1x10

Tungsten (74)

W-178 (a) 9 x 16 5x 10 1x 10 1x10

W-181 3x16b 3x 10 1x106 1x10

W-185 4x16 8 x 10" 1x1d 1x1d

W-187 2x16 6 x 10" 1x 16 1x10

W-188 (a) 4 x 10 3x 10" 1x 16 1x10

Xenon (54)

Xe-122 (a) 4 x 10 4 x 10" 1x1G 1x10
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Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Xe-123 2x 18 7 x 10* 1x 106 1x 10
Xe-127 4 x 18 2x10 1x 106 1x106
Xe-131m 4x1b 4 x 10 1x1d 1x1d
Xe-133 2x16 1x 14 1x 10 1x1d
Xe-135 3x 18 2x10 1x 106 1 x 10°

Yttrium (39)

Y-87 (a) 1x16 1x10 1x 10 1x10
Y-88 4 x 10" 4 x 10" 1x 10 1x10
Y-90 3 x 10 3x 10" 1x 16 1x10
Y-91 6 x 10" 6 x 10* 1x16 1x16
Y-91m 2 %16 2 x 10 1x16 1x16
Y-92 2 x 10 2 x 10" 1x1G 1x10
Y-93 3x 10" 3x10° 1x 16 1x16

Ytterbium (70)

Yb-169 4 %16 1x10 1x1G 1x1d
Yb-175 3x16 9 x 10" 1x 106 1x1d
Zinc (30)

Zn-65 2x16 2 x 10 1x 10 1x10
Zn-69 3x16 6 x 10" 1x1d 1x10
Zn-69m (a) 3x19b 6 x 10" 1x1G 1x10
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@)

Radionuclide A A, Activity concentration  Activity limit for
limit for exempt an exempt
(atomic number) material consignment
Zirconium (40)
Zr-88 3x10 3x1d 1x 16 1x16
Zr-93 Unlimited  Unlimited 1 x 19(b) 1 x 16 (b)
Zr-95 (a) 2x10 8 x 10" 1x 10 1x10
Zr-97 (a) 4 x 10 4 x 10" 1 x 10 (b) 1 x 16 (b)

A; and/orA, values for these parent radionuclides includerdmutions from their progeny with half-lives
less than 10 days, as listed in the following

Mg-28
Ar-42
Ca-47
Ti-44
Fe-52
Fe-60
Zn-69m
Ge-68
Rb-83
Sr-82
Sr-90
Sr-91
Sr-92
Y-87
Zr-95
Zr-97

Mo-99

Al-28
K-42
Sc-47
Sc-44
Mn-52m
Co-60m
Zn-69
Ga-68
Kr-83m
Rb-82
Y-90
Y-91m
Y-92
Sr-87m
Nb-95m
Nb-97m, Nb-97

Tc-99m
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Tc-95m Tc-95
Tc-96m Tc-96
Ru-103 Rh-103m
Ru-106 Rh-106
Pd-103 Rh-103m
Ag-108m Ag-108
Ag-110m Ag-110
Cd-115 In-115m
In-114m In-114
Sn-113 In-113m
Sn-121m Sn-121
Sn-126 Sb-126m
Te-118 Sb-118
Te-127m Te-127
Te-129m Te-129
Te-131m Te-131
Te-132 1-132
1-135 Xe-135m
Xe-122 1-122
Cs-137 Ba-137m
Ba-131 Cs-131
Ba-140 La-140
Ce-144 Pr-144m, Pr-144
Pm-148m Pm-148
Gd-146 Eu-146
Dy-166 Ho-166
Hf-172 Lu-172
W-178 Ta-178
W-188 Re-188
Re-189 Os-189m
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0Os-194 Ir-194

Ir-189 0s-189m

Pt-188 Ir-188

Hg-194 Au-194

Hg-195m Hg-195

Pb-210 Bi-210

Pb-212 Bi-212, TI-208, Po-212

Bi-210m TI-206

Bi-212 TI-208, Po-212

At-211 Po-211

Rn-222 Po-218, Pb-214, At-218, Bi-214, Po-214
Ra-223 Rn-219, Po-215, Pb-211, Bi-211, Po-2120/
Ra-224 Rn-220, Po-216, Pb-212, Bi-212, TI-2082R2
Ra-225 Ac-225, Fr-221, At-217, Bi-213, TI-209,-P13, Pb-209
Ra-226 Rn-222, Po-218, Pb-214, At-218, Bi-2142R4
Ra-228 Ac-228

Ac-225 Fr-221, At-217, Bi-213, TI-209, Po-213,-2@9
Ac-227 Fr-223

Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-21208, Po-212
Th-234 Pa-234m, Pa-234

Pa-230 Ac-226, Th-226, Fr-222, Ra-222, Rn-2182P%
U-230 Th-226, Ra-222, Rn-218, Po-214

U-235 Th-231

Pu-241 U-237

Pu-244 U-240, Np-240m

Am-242m Am-242, Np-238

Am-243 Np-239

Cm-247 Pu-243

Bk-249 Am-245

Cf-253 Cm-249
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(b)

Parent nuclides and their progeny includeceirutar equilibrium are listed in the following:

Sr-90

Zr-93

Zr-97

Ru-106

Y-90

Nb-93m

Nb-97

Rh-106

Ag-108m Ag-108

Cs-137

Ce-144

Ba-140

Bi-212

Pb-210

Pb-212

Rn-222

Ra-223

Ra-224

Ra-226

Ra-228

Th-228

Th-229

Ba-137m

Pr-144

La-140

TI-208 (0.36), Po-212 (0.64)

Bi-210, Po-210

Bi-212, TI-208 (0.36), Po-212 (0.64)

Po-218, Pb-214, Bi-214, Po-214

Rn-219, Po-215, Pb-211, Bi-211, TI-207

Rn-220, Po-216, Pb-212, Bi-212, TI-208 (D.B®-212 (0.64)
Rn-222, Po-218, Pb-214, Bi-214, Po-214, B)-Bi-210, Po-210
Ac-228

Ra-224, Rn-220, Po-216, Pb-212, Bi-212,08-®.36), Po-212 (0.64)

Ra-225, Ac-225, Fr-221, At-217, Bi-213, Pi82Pb-209

Th-natural Ra-228, Ac-228, Th-228, Ra-224, Rn-R8216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (.64

Th-234

U-230

U-232

U-235

U-238

Pa-234m

Th-226, Ra-222, Rn-218, Po-214

Th-228, Ra-224, Rn-220, Po-216, Pb-212, B;21-208 (0.36), Po-212 (0.64)
Th-231

Th-234, Pa-234m

U-natural Th-234, Pa-234m, U-234, Th-230, Ra-226;2R2, P0-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-

Np-237

210, Po-210

Pa-233

Am-242m Am-242

Am-243 Np-239
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(c) The quantity may be determined from a measun¢wiethe rate of decay or a measurement ofddétion
levelat a prescribed distance from the source;

(d) These values apply only to compoundsm@iumthat take the chemical form of EJRUO,F, and UQ(NQOs),
in both normal and accident conditions of transport

(e) These values apply only to compoundarahiumthat take the chemical form of YQUF,, UCI, and
hexavalent compounds in both normal and accidemditions of transport;

()] These values apply to all compoundsicdniumother than those specified in (d) and (e) above;

(9) These values apply tmirradiated uraniunonly;

405. For mixtures of radionuclides, the basic radaide values referred to in para. 402 may be
determined as follows:

_ 1
Xm_ f

(i)
2 %)

where
f(i) is the fraction of activity or activity concamation of radionuclide i in the mixture.

X(i) is the appropriate value @&; or A, or the activity concentration limior exempt material or the
activity limit for an exemptonsignmenés appropriate for the radionuclide i.

Xm is the derived value @& or A, or the activity concentration limit for exempt t@dal or the activity
limit for an exemptonsignmenin the case of a mixture.

406. When the identity of each radionuclide is knolwut the individual activities of some of the
radionuclides are not known, the radionuclides rbaygrouped and the lowest radionuclide value, as
appropriate, for the radionuclides in each grouy b®used in applying the formulas in paras 40548
Groups may be based on the total alpha activitythadotal beta/gamma activity when these are knpown
using the lowest radionuclide values for the alpimtters or beta/gamma emitters, respectively.

TABLE 3. BASIC RADIONUCLIDE VALUES FOR UNKNOWN RA DIONUCLIDES OR

MIXTURES
Radioactive content A A, Activity Activity limit for
concentration limit an exempt
(TBQ) (TBQ) for exempt material consignment
(Ba/g) (Ba)
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Only beta or gamma emitting 0.1 0.02 1x1b 1x1d
nuclides are known to be present

Alpha emitting nuclides, butno 0.2 9x 10 1x 10" 1x 10
neutron emitters are known to be

present

Neutron emitting nuclides are  0.001 9 x 10 1x 10" 1x 10

known to be present or no
relevant data are available

407. For individual radionuclides or for mixture$ mdionuclides for which relevant data are not
available, the values shown in Table 3 shall b&luse

CLASSIFICATION OF MATERIAL
Low specific activity (LSA) material

408. Radioactive materiamay only be classified dsSA materialif the conditions of paras 226, 409—
411 and 517— 522 are met.

409. LSA materiakhall be in one of three groups:
(a) LSA-I:

(i)  Uraniumand thorium ores and concentrates of such orelsptner ores containing naturally
occurring radionuclides;

(i)  Natural uranium, depleted uraniumatural thorium or their compounds or mixturest tira
unirradiated and in solid or liquid form;

(i) Radioactive materiafor which theA, value is unlimitedFissile materialmay be included
only if excepted under para. 417;

(iv) Otherradioactive materialin which the activity is distributed throughoutdathe estimated
averagespecific activitydoes not exceed 30 times the values for activigcentration
specified in paras 402—40Fissile materialmay be included only if excepted under para.
417.

(b) LSA-II:

@) Water with a tritium concentration of up to 0.8JB;

(i) Other material in which the activity is diditited throughout and the estimated average
specific activitydoes not exceed 18,/g for solids and gases, and*2y/g for liquids.

(c)  LSA-I

Solids (e.g. consolidated wastes, activated mdgrieexcluding powders, that meet the
requirements of para. 601, in which:

53/134



UN/SCETDG/40/INF.25/Add.1

@ Theradioactive materials distributed throughout a solid or a collectafrsolid objects, or
is essentially uniformly distributed in a solid goact binding agent (such as concrete,
bitumen and ceramic).

(i) Theradioactive materials relatively insoluble, or it is intrinsically atained in a relatively
insoluble matrix, so that, even under lospatkaging the loss ofadioactive materiaper
packageby leaching when placed in water for seven dayslavoot exceed 0.1 A

(iii) The estimated averagpecific activityof the solid, excluding any shielding materialedo
not exceed 2 x T8AJ/qg.

410. A singlepackageof non-combustible solitlSA-1I or LSA-IIl material if carried by air, shall not
contain an activity greater than 3089

411. Theradioactive contentdn a single packageof LSA materialshall be so restricted that the
radiation levelspecified in para. 517 shall not be exceededtlamdctivity in a singl@packageshall also be
so restricted that the activity limits forcanveyancepecified in para. 522 shall not be exceeded.

Surface contaminated object (SCO)

412. Radioactive materiainay be classified aSCOIf the conditions of paras 241, 413, 414 and 517-
522 are met.

413. SCOshall be in one of two groups:
(a) SQ@D-I: A solid object on which:

)] The non-fixed contaminatioon the accessible surface averaged over 36Qamnihe area
of the surface if less than 300 Yrdoes not exceed 4 Bg/érior beta and gamma emitters
andlow toxicity alpha emittersor 0.4 Bg/crfifor all other alpha emitters.

(i) The fixed contaminatioron the accessible surface averaged over 36@amnthe area of the
surface if less than 300 érdoes not exceed 4 x 1Bg/cnf for beta and gamma emitters
andlow toxicity alpha emittersor 4000 Bg/crhfor all other alpha emitters.

(i)  The non-fixed contaminatiorplus thefixed contaminationon the inaccessible surface
averaged over 300 ¢énfor the area of the surface if less than 306) cloes not exceed 4 x
10" Bg/cnt for beta and gamma emitters dod toxicity alpha emittersor 4000 Bg/crh
for all other alpha emitters.

(b) SCO-It A solid object on which either thixed or non-fixedcontaminatioron the surface exceeds
the applicable limits specified f&CO-lin (a) above and on which:

® The non-fixed contaminatioon the accessible surface averaged over 36Qamnihe area
of the surface if less than 300 Ynuoes not exceed 400 Bg/trfor beta and gamma
emitters andow toxicity alpha emittersor 40 Bg/cr for all other alpha emitters.

(i) The fixed contaminationon the accessible surface, averaged over 360(@mthe area of
the surface if less than 300 9ndoes not exceed 8 x %1@q/cnt for beta and gamma
emitters andow toxicity alpha emittersor 8 x 10 Bg/cnt for all other alpha emitters.

(i)  The non-fixed contaminatiorplus thefixed contaminationon the inaccessible surface
averaged over 300 énfor the area of the surface if less than 306) cloes not exceed 8 x
10> Bg/cnf for beta and gamma emitters dad toxicity alpha emittersor 8 x 14 Bg/cnt
for all other alpha emitters.
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414. Theradioactive contentin a singlepackageof SCOshall be so restricted that thadiation level
specified in para. 517 shall not be exceeded, laadttivity in a singlepackageshall also be so restricted
that the activity limits for @onveyancespecified in para. 522 shall not be exceeded.

Special form radioactive material

415. Radioactive materiamay be classified aspecial form radioactive materianly if it meets the
requirements of paras 602 -604 and 802.

Low dispersible radioactive material

416. Radioactive materiamay be classified dew dispersible radioactive materianly if it meets the
requirements of para. 605 taking into account #ugiirements of paras 665 and 802.

Fissile material

417. Fissile materialandpackagesontainingfissile materialshall be classified under the relevant entry

as FISSILE in accordance with Table 1 unless ertepy one of the provisions of subparas (a)—(thof

paragraph and transported subject to the requiresneémpara. 570. All provisions apply only to maém
packagegshat meets the requirements of para. 636 unlgsadkiaged material is specifically allowed in the
provision.

(a) Uraniumenriched in uranium-235 to a maximum of 1% by mass with a total plutonium and
uranium-233 content not exceeding 1% of the massasfium-235, provided that tfigsile
nuclidesare distributed essentially homogeneously througttee material. In addition, if uranium-
235 is present in metallic, oxide or carbide formshall not form a lattice arrangement;

(b) Liquid solutions of uranyl nitrate enricheduranium-235 to a maximum of 2% by mass, with a

total plutonium and uranium-233 content not exaeg®.002% of the mass ofanium and with a
minimum nitrogen tarraniumatomic ratio (N/U) of 2;

(c) Uranium with a maximum uranium enrichment of Byamass uranium-235 provided:
® There is no more than 3.5 g of uranium-235gerkage

(i) The total plutonium and uranium-233 contenedgamot exceed 1% of the mass of uranium-
235 permpackage

(i)  Transport of thepackages subject to theonsignmenkimit provided in para. 570 (c).

(d) Fissile nuclideswith a total mass not greater than 2.0 g packageprovided thepackageis
transported subject to tlvensignmenltimit provided in para. 570(d).

(e) Fissile nuclideswith a total mass not greater than 45 g eithekgged or unpackaged subject to limits
provided in para 570 (e).

(f) A fissile materialthat meets the requirements of paras 570 (b)a686302.

418. The contents gdackagescontainingfissile materialshall be as specified for thgackage design
either directly in these Regulations or in theifiedte of approval.

Uranium hexafluoride
419. Uranium hexafluoride shall be assigned toafribe following UN numbers only:

(a) UN 2977, RADIOACTIVE MATERIAL, URANIUM HEXAFLUCRIDE, FISSILE;
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(b) UN 2978, RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE, non-fissile or fissile-
excepted,;

(c) UN 3XXX RADIOACTIVE MATERIAL, EXCEPTED PACKAGE- URANIUM
HEXAFLUORIDE, less than 0.1 kg peackage non-fissile or fissile-excepted.

420. The contents of packagecontaining uranium hexafluoride shall comply wittetfollowing
requirements:

(a) The mass of uranium hexafluoride shall notifferént from that allowed for thepackagedesign
(b) The mass of uranium hexafluoride shall not le&ater than a value that would lead to an ullage of
less than 5% at the maximum temperature optekageas specified for the plant systems where

the packagemight be used.

(© The uranium hexafluoride shall be in solid faand the internal pressure shall not be above
atmospheric pressure when presented for transport.

CLASSIFICATION OF PACKAGES

421. The quantity ofadioactive materialin a packageshall not exceed the relevant limits for the
packagetype as specified below.

Classification as excepted package

422.  Apackagemay be classified as @&xcepted packagéit meets one of the following conditions:

(a) It is an emptpackagehaving containedadioactive material

(b) It contains instruments or articles not excegdhe activity limitsspecified in Table 4;

(© It contains articles manufactured of natunanium depleted uraniunor natural thorium;

(d) It containgadioactive materiahot exceeding the activity limits specified in Tal;

(e) It contains less than 0.1 kg of uranium hexaflle not exceeding the activity limits specified i

column 4 of Table 4.

TABLE 4. ACTIVITY LIMITS FOR EXCEPTED PACKAGES

Physical state of Instrument or article Materials
contents
Item limits® Packagdimits ® Packagdimits ?
Solids
Special form 107 A, A 10°A,
Other forms 1T A, A, 10°3A,
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Liquids 10°A, 10A, 10*A,
Gases:
Tritium 2 x 10°A, 2 x 10%A, 2 x 10%A,
Special form 10°3A, 10°2A; 10°3A,
Other forms 1GA, 10°2A, 10°3A,

423.

For mixtures of radionuclides, see paras 405-407.

Radioactive materiathat is enclosed in or is included as a compoparitof an instrument or other

manufactured article, may be classified under UNL129RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE - INSTRUMENTS or ARTICLES, provided that:

@)

(b)

(©)

(d)

(e)

424.

Theradiation levelat 10 cm from any point on the external surfacargf unpackaged instrument
or article is not greater than 0.1 mSv/h;

Each instrument or article bears the markiRDIOACTIVE” on its external surfacexcept for
the following:

)] Radioluminescent timepieces or devices doreguire markings.

(i) Consumer products that have either receivaglilatory approval in accordance with para.
107(e) or do not individually exceed the activityit for an exemptonsignmenin Table 2
(column 5) do not require markings, provided thaths products are transported in a
packagethat bears the marking “RADIOACTIVE” on its intednsurface in such a manner
that a warning of the presenceraflioactive materials visible on opening thgackage.

(i)  Other instruments or articles too small toabeghe marking “RADIOACTIVE” do not
require markings, provided that they are transploiea packagethat bears the marking
“RADIOACTIVE” on its internal surface in such a maar that a warning of the presence
of radioactive materials visible on opening thgackage

The active material is completely enclosed bg-active components (a device performing the sole
function of containingadioactive materiakhall not be considered to be an instrument or
manufactured article);

The limits specified in columns 2 and 3 of Te#lare met for each individual item and each
package respectively;

For transport by post, the total activity irtle@xcepted package shall not exceed one tenteof t
relevant limits specified in column 3 of Table 4.

Radioactive materialin forms other than as specified in para. 423 wiith an activity not

exceeding the limits specified in column 4 of Tablenay be classified under UN 2910, RADIOACTIVE
MATERIAL, EXCEPTED PACKAGE — LIMITED QUANTITY OF MATERIAL, provided that:

@)

Thepackageretains itgadioactive contentander routine conditions of transport;
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(b) Thepackagebears the marking “RADIOACTIVE” on either

) An internal surface in such a manner that aniveg of the presence oc&dioactive material
is visible on opening thpackage or

(i) The outside of th@ackagewhere it is impractical to mark an internal saga

(© For transport by post, the total activity irckaxcepted package shall not exceed one tentieof t
relevant limits specified in column 4 of Table 4.

425.  Uranium hexafluoride not exceeding the limsiiecified in column 4 of Table 4 may be classified
under UN 3XXX RADIOACTIVE MATERIAL, EXCEPTED PACKA& - URANIUM
HEXAFLUORIDE, less than 0.1 kg ppackage non-fissile or fissile-excepted, provided that:

(@) The mass of uranium hexafluoride in gaekages less than 0.1 kg.

(b) The conditions of paras 420 and 424 (a), (b)raet.

426.  Articles manufactured ofatural uranium depleted uraniunor natural thorium and articles in
which the soleradioactive materialis unirradiated naturaliranium unirradiated depletedranium or
unirradiated natural thorium may be classified urdi 2909, RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE — ARTICLES MANUFACTURED FROMNATURAL URANIUMor DEPLETED URANIUM
or NATURAL THORIUM, provided that the outer surfacé the uranium or thorium is enclosed in an
inactive sheath made of metal or some other sutietamterial.

Additional requirements and controls for transport of empty packagings

427.  An emptypackagingthat had previously containgddioactive materialmay be classified under
UN 2908, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE — HPTY PACKAGING, provided
that:

(a) It is in a well-maintained condition and sedyi@osed.

(b) The outer surface of amyaniumor thorium in its structure is covered with andtie sheath made
of metal or some other substantial material.

(© The level of internaton-fixed contaminatiodoes not exceed 100 times the levels specified in
para. 508. (d) Any labels that may have been drspl@n it in conformity with para. 538 are no
longer visible.

Classification as Type A package

428. Packagesontainingradioactive materiaimay be classified aBype Apackagesrovided that the
conditions of paras 429 and 430 are met.

429. Type Apackageshall not contain activities greater than eithethef following:
(a) Forspecial form radioactive material- Ay;
(b) For all otheradioactive material— A,.

430. For mixtures of radionuclides whose iderditend respective activities are known, the follayin
condition shall apply to theadioactive contentsf a Type A package
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B() ch)
2 a0 2 amst

where

B(i) is the activity of radionuclide i aspecial fornradioactive material

A.(i) is theA; value for radionuclide i.

C() isthe activity of radionuclide j as other thgpecial fornradioactivematerial.

As(j) is theAyvalue for radionuclide j.

Classification as Type B(U), Type B(M) or Type C pekage

431. Type B(U) Type B(M)and Type Cpackagesshall be classified in accordance with twenpetent
authority certificate of approval for theackagdassued by the country of origin désign.

432. The contents of Bype B(U),Type B (M)or Type C packagehall be as specified in the certificate
of approval.

433. Type B(U)andType B(M)packagesif transported by air, shall meet the requirerseftpara. 432
and shall not contain activities greater than tlleWwing:

(a) Forlow dispersible radioactive materiat as authorized for theackage desigas specified in the
certificate of approval;

(b) Forspecial form radioactive material 3000A, or 18 A,, whichever is the lower;

(© For all otheradioactive material—3000A..

SPECIAL ARRANGEMENT

434. Radioactive materialshall be classified as transported undpecial arrangementvhen it is
intended to be carried in accordance with para. 310
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Section V

REQUIREMENTS AND CONTROLS FOR TRANSPORT

REQUIREMENTS BEFORE THE FIRST SHIPMENT

501. Before gackagingis first used to transporadioactive materiglit shall be confirmed that it has
been manufactured in conformity with tklesignspecifications to ensure compliance with the rahtv
provisions of these Regulations and any applicablgficate of approval. The following requiremestsall
also be fulfilled, if applicable:

(a) If thedesignpressure of theontainment systeexceeds 35 kPa (gauge), it shall be ensuredhbat t
containment systewf eachpackagingconforms to the approvetesignrequirements relating to the
capability of that system to maintain its integutyder that pressure.

(b) For eactpackagingntended for use asType B(U) Type B(M)or Type C packagand for each
packagingintended to contaifissile material it shall be ensured that the effectiveness of its
shielding and containment and, where necessarphdagtransfer characteristics and the
effectiveness of theonfinement systerare within the limits applicable to or specifiied the
approvediesign

(©) For eactpackagingintended to contaifissile material it shall be ensured that the effectiveness of
the criticality safety features is within the lisiépplicable to or specified for tdesign and in
particular where, in order to comply with the reguients of para. 673, neutron poisons are
specifically included, checks shall be performeddafirm the presence and distribution of those
neutron poisons.

REQUIREMENTS BEFORE EACH SHIPMENT
502 Before eackhipmenbf anypackageit shall be ensured that tpackagecontains neither:
(a) Radionuclides different from those specifiedtfe packagedesign nor

(b) Contents in a form, or physical or chemicatestiifferent from those specified for thackage
design

503. Before eackhipmentof anypackage it shall be ensured that all the requirement<ifipd in the
relevant provisions of these Regulations and inajyglicable certificates of approval have beenilfedf.
The following requirements shall also be fulfilledapplicable:

(a) It shall be ensured that lifting attachmentg tho not meet the requirements of para. 608 hega b
removed or otherwise rendered incapable of beirgd &mr lifting thepackagein accordance with
para. 609.

(b) EachType B(U) Type B(M)andType C packagshall be held until equilibrium conditions have
been approached closely enough to demonstrate @omoplwith the requirements for temperature
and pressure unless an exemption from these reqgiits has receivathilateral approval
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(© For eaciType B(U) Type B(M)andType C packaget shall be ensured by inspection and/or
appropriate tests that all closures, valve andraipenings of theontainment systethrough
which theradioactive contentmight escape are properly closed and, where apgptepsealed in
the manner for which the demonstrations of compkanith the requirements of paras 659 and 671
were made.

(d) Forpackagesontainingfissile materiathe measurement specified in para. 677(b) antesis to
demonstrate closure of egoackageas specified in para. 680 shall be performed.

TRANSPORT OF OTHER GOODS

504. A packageshall not contain any items other than those Hrat necessary for the use of the
radioactive material The interaction between these items angtuekage under the conditions of transport
applicable to thelesign shall not reduce the safety of theckage

505. Freight containers]BCs, tanks, as well as othgrackagingsand overpacksused for the transport
of radioactive materiakhall not be used for the storage or transpodtioér goods unless decontaminated
below the level of 0.4 Bg/chior beta and gamma emitters dad toxicity alpha emitterand 0.04 Bg/cfn
for all other alpha emitters.

506. Consignmentshall be segregated from other dangerous goodsgdinansport in compliance with
the relevant transport regulations for dangerouzdgmf each of the countriéisrough or intowhich the
materials will be transported, and, where applieablith the regulations of the cognizant transport
organizations, as well as these Regulations.

OTHER DANGEROUS PROPERTIES OF CONTENTS

507. In addition to the radioactive and fissilep®uies, any other dangerous properties of theectsit

of the package such as explosiveness, flammability, pyrophagrjcgthemical toxicity and corrosiveness,
shall be taken into account in the packing, labgl|limarking, placarding, storage and transportréeioto

be in compliance with the relevant transport retijpes for dangerous goods of each of the countries
through or intowhich the materials will be transported, and, wehapplicable, with the regulations of the
cognizant transport organizations, as well as tResgulations.

REQUIREMENTS AND CONTROLS FOR CONTAMINATION AND FOR LEAKING
PACKAGES

508. Thenon-fixed contaminatioron the external surfaces of apwckageshall be kept as low as
practicable and, under routine conditions of tramsshall not exceed the following limits:

(a) 4 Bg/cm for beta and gamma emitters dod toxicity alpha emitters

(b) 0.4 Bg/crfor all other alpha emitters.

These limits are applicable when averaged oveaaeg of 300 cfof any part of the surface.

509. Except as provided in para. 514, the levaimi-fixed contaminatioon the external and internal
surfaces obverpacksfreight containerstanks IBCsandconveyanceshall not exceed the limits specified
in para. 508.

510. Ifitis evident that packageis damaged or leaking, or if it is suspected thapackagemay have
leaked or been damaged, access tptekageshall be restricted and a qualified person slaallsoon as

possible, assess the extencohtaminationand the resultambdiation levelof the package The scope of
the assessment shall include pgazkage theconveyancgethe adjacent loading and unloading areas, and, if

61/134



UN/SCETDG/40/INF.25/Add.1

necessary, all other material that has been caimidse conveyanceWhen necessary, additional steps for
the protection of persons, property and the enw@nt, in accordance with provisions establishedhiey
relevantcompetent authorifyshall be taken to overcome and minimize the aquneseces of such leakage or
damage.

511. Packageghat are damaged or leakiradioactive contenti excess of allowable limits for normal

conditions of transport may be removed to an aetdginterim location under supervision, but shall be

forwarded until repaired or reconditioned and déaminated.

512. A conveyanceand equipment used regularly for the transportadfioactive materialshall be

periodically checked to determine the levetohtamination The frequency of such checks shall be related

to the likelihood oftontaminatiorand the extent to whialadioactive materials transported.

513. Except as provided in para. 514, aogveyanceor equipment or part thereof that has become
contaminated above the limits specified in par&. iBGhe course of the transportrafiioactive
material or that shows eadiation levelin excess of piSv/h at the surface, shall be

decontaminated as soon as possible by a qualiiesbp and shall not be reusadess the
following conditions are fulfilled:

(@) Thenon-fixed contaminatioshall not exceed the limits specified in para.;508
(b) Theradiation levelresulting from thdixed contaminationshall not exceed pSv/h at the surface.
514.  Afreight containertank IBC or conveyanceledicated to the transport of unpackagetioactive

material underexclusive useshall be excepted from the requirements of pafés d&nd 513 solely with
regard to its internal surfaces and only for aglas it remains under that spec#ixclusive use

REQUIREMENTS AND CONTROLS FOR TRANSPORT OF EXCEPTED PACKAGES
515. Excepted packageshall be subject only to the following provisidnsSections V and VI:

(a) The requirements specified in paras 503 - 503+ 513, 516, 530- 533, 545, 546 introductory
sentence, 546 (a) and (k), 550- 553, 555, 556, 54,582 and 583;

(b) The requirements faxcepted packagepecified in para. 622;
(© The requirements specified in paras 580 and is&hnsported by post.

All relevant provisions of the other sections skalbly toexcepted package#f the excepted package
containdissile material one of the fissile exceptions provided by pada. ghall apply.

516. Theradiation levelat any point on the external surface ofexgepted packagehall not exceed 5
uSv/h.

REQUIREMENTS AND CONTROLS FOR TRANSPORT OF LSA MATE RIAL AND SCO
IN INDUSTRIAL PACKAGES OR UNPACKAGED

517. The quantity df SA materialor SCOin a singleType IP-1 Type IP-2 Type IP-3 packageor object
or collection of objects, whichever is appropriateall be so restricted that the extemzaliation levelat 3
m from the unshielded material or object or coltatbf objects does not exceed 10 mSv/h.

518. ForLSA materialandSCOthat are or contaifissile material that is not excepted under para. 417,
the applicable requirements of paras 568 and 581 lsh met.
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519. ForLSAmaterialandSCOthat are or contaifissile materia) the applicable requirements of para.
673 shall be met.

520. LSA materialand SCOin groupsLSA-lI and SCO-I may be transported, unpackaged, under the
following conditions:

(a) All unpackaged material other than ores coimgionly naturally occurring radionuclides shall be
transported in such a manner that under routinditons of transport there will be no escape of
theradioactive contentBom theconveyancaor will there be any loss of shielding.

(b) Eachconveyanceshall be undeexclusive useexcept when only transporti®CO-Ion which the
contaminatioron the accessible and the inaccessible surfaces greater than 10 times the
applicable level specified in para. 214.

(©) ForSCO-Iwhere it is suspected thabn-fixed contaminatiorxists on inaccessible surfaces in
excess of the values specified in para. 413(ap@gsures shall be taken to ensure that the
radioactive materials not released into tlmnveyance

(d) Unpackagefissile materialshall meet the requirement of para. 417 (e).

TABLE 5. INDUSTRIAL PACKAGE REQUIREMENTS FOR LSA M ATERIAL AND SCO

Radioactive contents Industrial package type
Exclusive use Not underexclusive use

LSA-I
Solid? Type IP-1 Type IP-1
Liquid Type IP-1 Type IP-2

LSA-II
Solid Type IP-2 Type IP-2
Liquid and gas Type IP-2 Type IP-3
LSA-III Type IP-2 Type IP-3
SCO-FP Type IP-1 Type IP-1
SCO-II Type IP-2 Type IP-2

a Under the conditions specified in para. 52BA-1 materialandSCO-Imay be transported unpackaged.
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521. LSA materialandSCQ except as otherwise specified in para. 520, slea)ackaged in accordance
with Table 5.

522. The total activity in a single hold or compagnt of an inland waterway craft, or in another

conveyancefor carriage ofLSA materialor SCO in a Type IP-1 Type IP-2 Type IP-3packageor
unpackaged, shall not exceed the limits shown lrieré.

DETERMINATION OF TRANSPORT INDEX

523. TheTl for apackageoverpackor freight containey or for unpackagetdSA-lor SCO-| shall be the
number derived in accordance with the followinggaemaure:

(a) Determine the maximunadiation levelin units of millisieverts per hour (mSv/h) at atdince of 1
m from the external surfaces of thackageoverpackfreight containeror unpackagetlSA-land
SCO-I The value determined shall be multiplied by 108 #he resulting number is tfi¢. For
uraniumand thorium ores and their concentrates, the maxiradiation levelat any point 1 m
from the external surface of the load may be talen
(1) 0.4 mSv/h for ores and physical concentratasrafiumand thorium;
(i) 0.3 mSv/h for chemical concentrates of thorjum

(iii) 0.02 mSv/h for chemical concentratesicdnium other than uranium hexafluoride.

(b) Fortanks, freight containes and unpackagddSA-landSCO-| the value determined in step (a)
shall be multiplied by the appropriate factor fréable 7.

(© The value obtained in steps (a) and (b) sheldoinded up to the first decimal place (e.g. 1.13
becomes 1.2), except that a value of 0.05 or lessba considered as zero.

TABLE 6. CONVEYANCE ACTIVITY LIMITS FOR LSA MATERI AL AND SCO IN
INDUSTRIAL PACKAGES OR UNPACKAGED

Nature of material Activity limit for Activity limit for a hold or
conveyancesgther than compartment of an inland
inland waterway craft waterway craft
LSA-I No limit No limit
LSA-Il and LSA-11I
non-combustible solids No limit 1004,
LSA-Il and LSA-1II
combustible solids, and all 100A; 10A;

liquids and gases
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SCO 1007, 10A,

524.  TheTl for eachoverpack freight containeror conveyancehall be determined as either the sum of
theTls of all thepackagesontained, or by direct measurementaafiation leve] except in the case of non-
rigid overpacksfor which theTl shall be determined only as the sum of theof all thepackages

TABLE 7. MULTIPLICATION FACTORS FOR TANKS, FREIGHT CONTAINERS, AND
UNPACKAGED LSA-I AND SCO-I

Size of load Multiplication factor
size of loack 1 nf 1
1 n? < size of loack 5 nf 2
5 nt < size of loadk 20 nf 3
20 nf< size of load 10

& Largest cross-sectional area of the load beiegsured

DETERMINATION OF CRITICALITY SAFETY INDEX FOR CONSI GNMENTS,
FREIGHT CONTAINERS AND OVERPACKS

525. TheCSlfor eachoverpackor freight containershall be determined as the sum of @&isof all the
packagesontained. The same procedure shall be followediébermining the total sum of tl&Sk in a
consignmenbr aboard @onveyance

LIMITS ON TRANSPORT INDEX, CRITICALITY SAFETY INDEX  AND RADIATION
LEVELS FOR PACKAGES AND OVERPACKS

526. Except forconsignmentsinderexclusive usethe Tl of anypackageor overpackshall not exceed
10, nor shall th&€Sl of anypackageor overpackexceed 50.

527. Except forpackagesor overpackstransported undeexclusive usdy rail or by road under the
conditions specified in para. 573(a), or undgclusive usandspecial arrangemenby vesselor by air
under the conditions specified in paras 575 or 5&&pectively, the maximumadiation levelat any point
on the external surface opackageor overpackshall not exceed 2 mSv/h.

528. The maximunnadiation levelat any point on the external surface qieeckageor overpackunder
exclusive usshall not exceed 10 mSv/h.

CATEGORIES
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529. Packags, overpaclk andfreight containersshall be assigned to either category I-WHITE, II-
YELLOW or llI-YELLOW in accordance with the conditns specified in Table 8 and with the following
requirements:

(a) For gpackageoverpackor freight containertheTl and the surfaceadiation levelconditions shall
be taken into account in determining which categegppropriate. Where tfid satisfies the
condition for one category but the surfaadiation levelsatisfies the condition for a different
category, th@ackagepverpackor freight containershall be assigned to the higher category. For
this purpose, category I-WHITE shall be regardethadowest category.

(b) TheTI shall be determined following the procedures d@tin paras 523 and 524.

(c) If the surfaceadiation levelis greater than 2 mSv/h, tpackageor overpackshall be transported
underexclusive usand under the provisions of paras 573(a), 57%8r &s appropriate.

(d) A packageransported underspecial arrangemerghall be assigned to category llI-YELLOW
except under the provisions of para. 530.

(e) Anoverpackor freight containetthat containpackagegransported undexpecial arrangement
shall be assigned to category llI-YELLOW exceptemithe provisions of para. 530.

TABLE 8. CATEGORIES OF PACKAGES, OVERPACKS AND FRE IGHT CONTAINERS

Conditions

TI Maximum radiation levelat any point Category
on external surface

o? Not more than 0.005 mSv/h I-WHITE
More than O but not more More than 0.005 mSv/h but not more [I-YELLOW
than £ than 0.5 mSv/h
More than 1 but not more  More than 0.5 mSv/h but not more than I-YELLOW
than 10 2 mSv/h
More than 10 More than 2 mSv/h but not more than 10 NI-YELLOW ®
mSv/h

2 If the measured Tl is not greater than 0.05, theevguoted may be zero in accordance with para(c$23

® Shall also be transported undaeswclusive usexcept forfreight containerssee Table 10.

MARKING, LABELLING AND PLACARDING
530. For eaclpackageor overpackthe UN number and proper shipping hame shall beriaéned (see

Table 1). In all cases of international transpdrtpackagesrequiring competent authoritypproval of
designor shipment for which different approval types apply in thé&fatent countries concerned by the
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shipment the UN number, proper shipping name, categodmatiabelling and marking shall be in
accordance with the certificate of the country dio of design

Marking

531. Eachpackageshall be legibly and durably marked on the outsidethe packagingwith an
identification of either theonsignoror consignegor both. Eactoverpackshall be legibly and durably
marked on the outside of tlwwerpackwith an identification of either theonsignoror consigneeor both
unless these markings of all thackagesvithin theoverpackare clearly visible.

532. Eacltpackageshall be legibly and durably marked on the outsiith the UN marking as specified
in Table 9. Additionally, eacbverpackshall be legibly and durably marked with the wb@/ERPACK”
and the UN marking as specified in Table 9 unldlssarkings of thepackageswithin the overpackare
clearly visible.
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TABLE 9. UN MARKING FOR PACKAGES AND OVERPACKS

Item UN marking?

Package UN number, preceded by the letters
“UN”", and the proper shipping name
(other than aexcepted package)

Excepted package UN number, preceded by the letters
HUNH
(other than those ioonsignmentaccepted for
international movement by post )

Overpack UN number, preceded by the letters
“UN” for each applicable UN number
(other than amverpackcontaining onlyexcepted in the overpack followed by the proper
packages) shipping name in the case of ron

excepted package

Overpackcontaining onlyexcepted packages UN number, preceded by the letters
“UN” for each applicable UN number
(other tharconsignmentaccepted for international in the overpack

movement by post)

Consignmenaccepted for international movement  The requirement of para. 581
by post

a See Table 1 for listing of UN numbers and praghdépping names.

533. Eachpackageof gross mass exceeding 50 kg shall have its jgsibke gross mass legibly and
durably marked on the outside of {heckaging

534. Eaclpackagehat conforms to:

(@) AnIP-1, IP-2 or IP-3 designshall be legibly and durably marked on the outsitde packaging
with “TYPE IP-1", “TYPE IP-2" or “TYPE IP-3" as apppriate.

(b) A Type A packagdesignshall be legibly and durably marked on the outsitéhnepackagingwith
“TYPE A”".

(c) AnIP-2,1P-3 or aType A packagdesignshall be legibly and durably marked on the outsidine
packagingwith the internationalehicleregistration code (VRI code) of the country ofgami of
designand either the name of the manufacturer or ottentification of thepackagingspecified by
the competent authoritgf the country of origin oflesign
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535. Eacltpackagethat conforms to designapproved under one or more of the paras 807— 84820
shall be legibly and durably marked on the outsidéne packagingwith the following information:

(a) The identification mark allocated to thissignby thecompetent authority
(b) A serial number to uniquely identify egghckagingthat conforms to thatesign

(©) “TYPE B(U)", “TYPE B(M)” or “TYPE C”, in the cae of alType B(U), Type B(M)r Type C
package design

536. Eachpackagethat conforms to dype B(U) Type B(M)or Type C packagédesignshall have the
outside of the outermost receptacle, that is msidio the effects of fire and water, plainly markay

embossing, stamping or other means resistant teftaets of fire and water with the trefoil symtstiown

in Fig. 1.

537. Wherd.SA-lor SCO-Imaterial is contained in receptacles or wrappigemials and is transported
underexclusive usas permitted by para. 520, the outer surface edetlreceptacles or wrapping materials
may bear the marking “RADIOACTIVESAI” or “RADIOACTIVE SCO-I" as appropriate.

FIG. 1. Basic trefoil symbol with proportions basmula central circle of radius X. The minimum alide
size of X shall be 4 mm.

Labelling

538. Eachpackage overpackandfreight containershall bear the labels conforming to the applicable
models in Figs 2-4, except as allowed under therrative provisions of para. 543 ftarge freight
containes andtanks, according to the appropriate category. In aglditeaclpackageoverpackandfreight
containercontainingfissile material other tharfissile materialexcepted under the provisions of para. 417,
shall bear labels conforming to the model in FigABy labels that do not relate to the contentdl diea
removed or covered. Foadioactive materiahaving other dangerous properties see para. 507.

539. The labels conforming to the applicable modelSigs 2-4 shall be affixed to two opposite sidés
the outside of gackageor overpackor on the outside of all four sides ofraight containeror tank The
labels conforming to the model in Fig. 5, where lagple, shall be affixed adjacent to the labels
conforming to the applicable models in Figs 2-4e Téibels shall not cover the markings specifiedaras
531- 536.

FIG. 2. Category I-WHITE label. The background cwlof the label shall be white, the colour of thefail
and the printing shall be black, and the colouthd category bar shall be red.

FIG. 3. Category ll-yellow label. The backgroundowo of the upper half of the label shall be yelland
the lower half white, the colour of the trefoil atlgk printing shall be black, and the colour of ttegegory
bars shall be red.

FIG. 4. Category iii-yellow label. The backgrounalaur of the upper half of the label shall be yalland
the lower half white, the colour of the trefoil atigé printing shall be black, and the colour of ttegegory
bars shall be red.

Labelling for radioactive contents

540. Each label conforming to the applicable modelBigs 2—4 shall be completed with the following
information:
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(a) Contents:

)] Except forLSA-I material, the name(s) of the radionuclide(s) asnidkom Table 2, using
the symbols prescribed therein. For mixtures ofaragclides, the most restrictive nuclides
must be listed to the extent the space on thepiammits. The group dfSAor SCOshall be
shown following the name(s) of the radionuclide{d)e terms LSA-II", “LSA-III", “SCO-

I” and “SCO-II' shall be used for this purpose.

(i) For LSA-Imaterial, the termL'SA-I' is all that is necessary; the name of the raditida is
not necessary.

(b) Activity: The maximum activity of theadioactive contentduring transport expressed in units of
becquerels (Bqg) with the appropriate Sl prefix sph{see Annex Il). Fofissile material the total
mass ofiissile nuclids in units of grams (g), or multiples thereof, nyused in place of activity.

(© Foroverpacksandfreight containes the “contents” and “activity” entries on the labeall bear the
information required in paras 540(a) and (b), retipely, totalled together for the entire conteoits
the overpackor freight containerexcept that on labels foverpacksor freight containes
containing mixed loads gfackagesontaining different radionuclides, such entries/mead “See
Transport Documents”.

(d) TI: The number determined in accordance with par@s82 524 (nd'| entry is required for
Category I-WHITE).

FIG. 3. Category II-YELLOW label. The backgroundaa of the upper half of the label shall be yellow
and the lower half white, the colour of the trefaild the printing shall be black, and the colouthsf
category bars shall be red.

FIG. 4. Category llI-YELLOW label. The backgroundia@ur of the upper half of the label shall be yeilo
and the lower half white, the colour of the trefaild the printing shall be black, and the colouthsf
category bars shall be red.

Labelling for criticality safety
541. Each label conforming to the model in Fig.halsbe completed with th€SI as stated in the

certificate of approvahpplicable in the countrighrough or intowhich theconsignmentis transported and
issued by theompetent authoritgr as specified in paras 674 or 675.

FIG. 5.CSl label. The background colour of the label shallwdete, the colour of the printing shall be
black.

542. Foroverpacksandfreight containes, the label conforming to the model in Fig. 5 khalar the
sum of theCSlsof all thepackagesontained therein.
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Placarding

543. Large freight containes carryingpackagesother thanexcepted packagesndtanks, shall bear
four placards that conform to the model given ig.F6. The placards shall be affixed in a vertical
orientation to each side wall and to each end wfathe large freight containeror tank Any placards that
do not relate to the contents shall be removededasof using both labels and placards, it is piechias an
alternative to use enlarged labels only, where @ppate, as shown in Figs 2-4, except having the
minimum size shown in Fig. 6.

544.  Where theonsignmentn thefreight containeror tank is unpackagetlSA-lor SCO-lor where a
consignmenin afreight containeris required to be shipped unaecclusive usand is packagedioactive
materialwith a single UN number, the appropriate UN nunfoeitheconsignmen{see Table 1) shall also
be displayed, in black digits not less than 65 nigh heither:

(a) In the lower half of the placard shown in FBgand against the white background; or
(b) On the placard shown in Fig. 7.

When the alternative given in (b) is used, the lidwgy placard shall be affixed immediately adjacenthe
main placard, on all four sides of tfieight containeror tank

FIG. 6. Placard. Except as permitted by para. S5ninimum dimensions shall be as shown; when difteren
dimensions are used, the relative proportions rbestnaintained. The number ‘7’ shall not be lesstha
mm high. The background colour of the upper halthef placard shall be yellow and of the lower half
white, the colour of the trefoil and the printingadl be black. The use of the wor@ADIOACTIVE” in

the bottom half is optional, to allow the alternatiuse of this placard to display the appropriatsl U
number for the consignment

FIG. 7. Placard for separate display of UN numbEne background colour of the placard shall be omang
and the border and UN number shall be black. Thet®} “****" denotes the space in which the
appropriate UN number for radioactive material, ggecified in Table 1, shall be displayed.

CONSIGNOR’S RESPONSIBILITIES

545. Except as otherwise provided in these Regulstino person may offeadioactive materialfor

transport unless it is properly marked, labellddcarded, described and certified on a transparticent,
and otherwise in a condition for transport as rnegliby these Regulations.

Particulars of consignment

546. Theconsignorshall include in the transport documents with eamtsignmenthe identification of
the consignor and consigneeg including their names and addresses and thewfifp information, as
applicable, in the order given:

(a) The UN number assigned to the material as pédn accordance with the provisions of paras 401
and 530, preceded by the letters “UN";

(b) The proper shipping name, as specified in aaoare with the provisions of paras 401 and 530;
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(©)
(d)

(e)

(f)

(9)

(h)
(i)
0

(k)

()

(m)

(n)

The UN class number “7”;

The subsidiary hazard class or division nung)ar¢rresponding to the subsidiary risk label(s)
required to be applied, when assigned, shall beredifollowing the primary hazard class or
division and shall be enclosed in parenthesis;

The name or symbol of each radionuclide orpiottures of radionuclides, an appropriate general
description or a list of the most restrictive ndek;

A description of the physical and chemical foofrthe material, or a notation that the matesal i
special fornradioactive materiabr low dispersibleradioactive material A generic chemical
description is acceptable for chemical form;

The maximum activity of theadioactive contentduring transport expressed in units of becquerels
(Bq) with the appropriate Sl prefix symbol (see Ariil). Forfissile materia) the mass diissile
material (or mass of eactissile nuclidefor mixtures when appropriate) in units of gramy 6r
appropriate multiples thereof, may be used in ptdeetivity;

The category of theackagei.e. I-'WHITE, II-YELLOW, IlI-YELLOW;

TheTI (categories II-YELLOW and IlI-YELLOW only);

For fissile material

) Shipped under one exception of sub-paras 44(f\aeference to that para;
(i) Shipped under para. 417(c)—(e), the total n@dssile nuclides

(i)  Contained in apackagefor which one of paras 674(a)—(c) or 675 is amplieference to
that para;

(iv) The CS|, where applicable

The identification mark for eadompetent authoritgertificate of approvalspecial form
radioactive materigllow dispersible radioactive materidissile materialexcepted under para.
417(f), special arrangemenpackagedesignor shipmenk applicable to theonsignment

For consignmentsf more than onpackagethe information contained in paras 546(a)—(k)ldie
given for eaclpackage Forpackagesn anoverpackfreight containeror conveyancea detailed
statement of the contents of egetkagewithin theoverpackfreight containeror conveyancand,
where appropriate, of eadlverpackfreight containerr conveyanceshall be included. lpackages
are to be removed from tlowerpackfreight containerr conveyancet a point of intermediate
unloading, appropriate transport documents shathbee available;

Where aonsignments required to be shipped undxclusive usehe statement “EXCLUSIVE
USE SHIPMENT;

ForLSA-II, LSA-IIl SCO-landSCO-ll,the total activity of theonsignmenas a multiple of,. For
radioactive materiafor which theA;, value is unlimited, the multiple &; shall be zero.

Consignor’s certification or declaration

547.

The consignor shall include in the transport documents a cedifon or declaration in the

following terms:
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“I hereby declare that the contents of this consignt are fully and accurately described above lgy th
proper shipping name and are classified, packagadked and labelled/placarded, and are in all cspe
proper condition for transport in accordance wtik applicable international and national governient
regulations.”

548. If the intent of the declaration is alreadgaadition of transport within a particular interioaial
convention, theonsignorneed not provide such a declaration for that phthe transport covered by the
convention.

549. The declaration shall be signed and datechbygdnsignor Facsimile signatures are acceptable
where applicable laws and regulations recognizéethe validity of facsimile signatures.

550. If the dangerous goods documentation is ptedeto thecarrier by means of electronic data
processing (EDP) or electronic data interchangel(ERnsmission techniques, the signature(s) may be
replaced by the name(s) (in capitals) of the peeghorized to sign.

551. Whenradioactive materigl other than when carried tanks, is packed or loaded into afrgight
containeror vehiclethat will be transported by sea, those respongdri@acking the container eehicle
shall provide a containeshicle packing certificate specifying the containvetiicle identification
number(s) and certifying that the operation hasnbearried out in accordance with the applicable
conditions of the IMDG Code [8].

552. The information required in the transport doents and the containeehicle packing certificate
may be incorporated into a single document, if titd,documents shall be attached one to the dthibe
information is incorporated into a single documeéim, document shall include a signed declaratich sis:

“It is declared that the packing of the goods itle container/vehicle has been carried out in
accordance with the applicable provisions”.

This declaration shall be dated and the personingign shall be identified on the document. Fackmi
signatures are acceptable where applicable lawsegudations recognize the legal validity of facié&m
signatures.

553. The declaration shall be made on the samepoahdocument that contains the particulars of
consignmenlisted in para. 546.

Information for carriers

554.  Theconsignorshall provide in the transport documents a statémegyarding actions, if any that are

required to be taken by tlvarrier. The statement shall be in the languages deeneassery by thearrier

or the authorities concerned, and shall includeaat the following points:

(a) Supplementary requirements for loading, stowegeiage, handling and unloading of ffeckage
overpackor freight containey including any special stowage provisions forghée dissipation of
heat (see para. 565), or a statement that no sgclirements are necessary;

(b) Restrictions on the mode of transportonveyancand any necessary routeing instructions;

(© Emergency arrangements appropriate t@tmsignment

555.  Theconsignorshall retain a copy of each of the transport damis containing the information
specified in paras 546, 547, 551, 552 and 554ppkcable, for a minimum period of three months.

When the documents are kept electronically, dbesignorshall be able to reproduce them in a printed
form.
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556. The applicableompetent authoritgertificates need not necessarily accompanyctmsignment
Theconsignorshall make them available to tbarrier(s) before loading and unloading.

Notification of competent authorities

557. Before the firsshipmentof any packagerequiring competent authorityapproval, theconsignor
shall ensure that copies of each applicalolmpetent authoritgertificate applying to thatackagedesign
have been submitted to tlmpetent authorityof the country of origin of theshipmentand to the
competent authorityof each countrythrough or intowhich theconsignmentis to be transported. The
consignoris not required to await an acknowledgement froexcbompetent authoritynor is thecompetent
authorityrequired to make such acknowledgement of recéifpteocertificate.

558. For eaclshipmentlisted in (a), (b), (c) or (d) below, thensignorshall notify thecompetent
authority of the country of origin of thehipmentand thecompetent authoritpf each countryhrough or
into which theconsignments to be transported. This notification shall hehe hands of eaatompetent
authority prior to the commencement of thleipmentand preferably at least 7 days in advance.

(a) Type C packagesontainingradioactive materialwvith an activity greater than 30@Q or 3000A,,
as appropriate, or 1000 TBq, whichever is the lower

(b) Type B(U)packagesontainingradioactive materialvith an activity greater than 30@Q or 3000
A, as appropriate, or1000 TBq, whichever is the lpwe

(© Type B(M)packages
(d) Shipmerd underspecial arrangement
559. Theconsignmenhotification shall include:

(a) Sufficient information to enable the identificam of thepackageor packagesncluding all
applicable certificate numbers and identificatioarks;

(b) Information on the date shipmentthe expected date of arrival and proposed rogtein
(© The names of theadioactive materiad or nuclides;

(d) Descriptions of the physical and chemical foohgheradioactive materiglor whether it ispecial
formradioactive materiabr low dispersible radioactive material

(e) The maximum activity of thexdioactive contentduring transport expressed in units of becquerels
(Bq) with the appropriate Sl prefix symbol (see Aril). Forfissile materia) the mass diissile
material (or the mass of each fissile nuclide for a mixtuvben appropriate) in units of grams (g),
or multiples thereof, may be used in place of @gtiv

560. Theconsignoris not required to send a separate notificatioiméf required information has been
included in the application for approvalsifipmen{(see para. 827).

Possession of certificates and instructions
561. Theconsignorshall have in his or her possession a copy of eadificate required under Section

VIII of these Regulations and a copy of the indiiares with regard to the proper closing of prackageand
other preparations fahipmentefore making anghipmeniunder the terms of the certificates.

TRANSPORT AND STORAGE IN TRANSIT
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Segregation during transport and storage in transit

562. Packags, overpacksand freight containes containingradioactive materialand unpackaged
radioactive materiakhall be segregated during transport and durorggeé in transit:

(a) From workers in regularly occupied working @b distances calculated using a dose criterion of
5 mSv in a year and conservative model parameters;

(b) From members of the public in areas where tli@ip has regular access, by distances calculated
using a dose criterion of 1 mSv in a year and amasiee model parameters;

(©) From undeveloped photographic film by distanzasulated using a radiation exposure criterion
for undeveloped photographic film due to the tramspf radioactive materiabf 0.1 mSv per
consignmenbof such film;

(d) From other dangerous goods in accordance ita. (»06.

563. Category II-YELLOW or IlI-YELLOW packages or overpacks shall not be carried in
compartments occupied by passengers, except tixohesigely reserved for couriers specially authediz
to accompany sugbackagesr overpacks

Stowage during transport and storage in transit
564. Consignmentshall be securely stowed.

565. Provided that its average surface heat flugsdoot exceed 15 Wfrand that the immediate
surrounding cargo is not in sacks or baggsaekageor overpackmay be carried or stored among packaged
general cargo without any special stowage provssiercept as may be specifically required by the
competent authoritin an applicable certificate of approval.

566. Loading ofreight containes and accumulation gfackagesoverpacksandfreight containes shall
be controlled as follows:

(@) Except under the condition exclusive useand forconsignmentsf LSA-Imaterial, the total
number ofpackagesoverpacksandfreight containes aboard a singleonveyanceshall be so
limited that the sum of thEls aboard theonveyanceloes not exceed the values shown in Table
10;

(b) Theradiation levelunder routine conditions of transport shall nate=d 2 mSv/h at any point on,
and 0.1 mSv/h at 2 m from, the external surfadh@fonveyanceexcept forconsignments
transported undexxclusive usey road or rail, for which the radiation limitsoand thevehicleare
set forth in paras 573(b) and (c);

(© The sum of th€Slsin afreight containerand aboard aonveyancehall not exceed the values
shown in Table 11.
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TABLE 10. TRANSPORT INDEX LIMITS FOR FREIGHT CONTA INERS AND
CONVEYANCES NOT UNDER EXCLUSIVE USE

Type of freight containeror conveyance Limit on sum of TIs in a
freight container or aboard a
conveyance

Freight container

Small freight container 50
Large freight container 50
Vehicle 50
Aircraft:
Passenger 50
Cargo 200
Inland waterway craft 50
Seagoingvessel

() Hold, compartment odefined deck area
Packages, overpacks, small freight containers 50
Largefreight containers 200
(i) Total vessel
Packages, overpacksmallfreight containers 200

Largefreight containers No limit

a Packagesor overpackscarried in or on aehiclethat are in accordance with the provisions of para

573 may be transported lgsselprovided that they are not removed from tahicleat any time while on
board thevessel

567. Anypackageor overpackhaving arll greater than 10, or ampnsignmenhaving aCSlgreater than
50, shall be transported only undeclusive use
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Additional requirements relating to transport and storage in transit of fissile material
568. Any group ofpackages overpacksand freight containerscontainingfissile material stored in

transit in any one storage area shall be so limthatthe sum of th€SIsin the group does not exceed 50.
Each group shall be stored so as to maintain drgpatat least 6 m from other such groups.
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TABLE 11. CRITICALITY SAFETY INDEX LIMITS FOR FRE IGHT CONTAINERS AND
CONVEYANCES CONTAINING FISSILE MATERIAL

Type of freight containeror conveyance Limit on sum of CSlsin a freight container
or aboard aconveyance

Not under Under
exclusive use exclusive use
Freight container
Small freight container 50 Not applicable
Large freight container 50 100
Vehicle 50 100
Aircraft:
Passenger 50 Not applicable
Cargo 50 100
Inland waterway craft 50 100
Seagoingvesset
(i) Hold, compartment adefined deck area
Packagesoverpaclk, smallfreight containes 50 100
Largefreight containes 50 100
(i) Total vessel
Packages, overpacks, smiaight containers 200 200
Largefreight containers No limit® No limit®

a Package®r overpacksarried in or on aehiclethat are in accordance with the provisions of para may

be transported byesselprovided that they are not removed from tedicleat anytime while on board thessel
In this case the entries under the heading ‘uegelusive useapply.

b The consignmenshall be so handled and stowed that the su@S3§in any group does not exceed 50, and

78/134



UN/SCETDG/40/INF.25/Add.1

that each group is handled and stowed so as taamaen spacing of at least 6 m from other groups.

¢ The consignmenshall be so handled and stowed that the su@S# in any group does not exceed 100, and

that each group is handled and stowed so as taamaim spacing of at least 6 m from other groupise intervening
space between groups may be occupied by other gasgzordance with para. 506.

569. Where the sum of tl@&SIson board &onveyancer in afreight containerexceeds 50, as permitted
in Table 11, storage shall be such as to maintapaaing of at least 6 m from other grouppatkages
overpacksor freight containes containingfissile material or other conveyance<arrying radioactive
material

570. Fissile material meeting one of the provisions (a)-(f) of para. 4divall meet the following
requirements:

(a) Only one of the provisions (a)-(f) of para. 41all®wed perconsignment

(b) Only one approvefissile materialin packageslassified in accordance with para. 417(f) is\aéd
perconsignmentinless multiple materials are authorized in théfamte ofapproval.

(© Fissile materialin package<lassified in accordance with para. 417(c) shalirensported in a
consignmentvith no more than 45 g dissile nuclides

(d) Fissile materialin package<lassified in accordance with para. 417(d) shafirbnsported in a
consignmentvith no more than 15 g dissile nuclides

(e) Unpackaged or packagédsile materialclassified in accordance with para. 417(e) shall b
transported undeaxclusive usen aconveyanceavith no more than 45 g dissile nuclides.

Additional requirements relating to transport by rail and by road

571. Rail and roagehiclescarryingpackagesoverpacksor freight containes labelled with any of the
labels shown in Figs 2-5, or carryisgnsignmentsinderexclusive useshall display the placard shown in
Fig. 6 on each of:

(a) The two external lateral walls in the casa odil vehicle
(b) The two external lateral walls and the exterear wall in the case of a roadhicle

In the case of aehiclewithout sides, the placards may be affixed digecth the cargo carrying unit
provided that they are readily visible; in the ca$dargetanks or freight containersthe placards on the
tanks orfreight containers shall suffice. In the case wéhiclesthat have insufficient area to allow the fixing
of larger placards, the dimensions of the placascdbed in Fig. 6 may be reduced to 100 mm. Any
placards that do not relate to the contents slealelmoved.

572. Where theonsignmenin or on thevehicleis unpackaged SA-I material orSCO-I or where a
consignmenis required to be shipped undexclusive usend is packagedadioactive materialwith a
single UN number, the appropriate UN number (sd#€ld) shall also be displayed, in black digits less
than 65 mm high, either:

(a) In the lower half of the placard shown in FBgagainst the white background; or
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(b) On the placard shown in Fig. 7.

When the alternative given in (b) is used, the slitayy placard shall be affixed immediately adjacenthe
main placard, either on the two external laterallsva the case of a railehicleor on the two external
lateral walls and the external rear wall in theecaa roadrehicle

573. Forconsignmentsinderexclusive useheradiation levelshall not exceed:

(a) 10 mSv/h at any point on the external surfd@ng packageor overpack and may only exceed 2
mSv/h provided that:

@ The vehicle is equipped with an enclosure that, during routieaditions of transport,
prevents the access of unauthorized persons fatthér of the enclosure.

(i) Provisions are made to secure ffazkageor overpackso that its position within theshicle
enclosure remains fixed during routine conditiohgsansport.

(i)  There is no loading or unloading during tsl@pment

(b) 2 mSv/h at any point on the outer surface$ie¥ehicle including the upper and lower surfaces,
or, in the case of an op&ehicle at any point on the vertical planes projectediftbe outer edges
of thevehicle on the upper surface of the load, and on theld@xternal surface of theshicle

(c) 0.1 mSv/h at any point 2 m from the verticarn@s represented by the outer lateral surfacdseof t
vehicle or, if the load is transported in an op@&hicle at any point 2 m from the vertical planes
projected from the outer edges of thahicle

574. In the case of roaekhicles no persons other than the driver and assistérat$ lse permitted in
vehiclescarryingpackagesoverpacksor freight containes bearing category II-YELLOW or IlI-YELLOW
labels.

Additional requirements relating to transport by vessels

575. Packags oroverpackshaving a surfaceadiation levelgreater than 2 mSv/h, unless being carried
in or on avehicleunderexclusive us@ accordance with Table 10, footnote (a), shatlbe transported by
vessekxcept undespecial arrangement

576. The transport afonsignment®y means of a special usesselthat, by virtue of itslesign or by
reason of its being chartered, is dedicated tgthipose of carryingadioactive materiglshall be excepted
from the requirements specified in para. 566 predithat the following conditions are met:

(a) Aradiation protection programmir theshipmenishall be approved by tlwempetent authoritgf
the flag state of theesselind, when requested, by tt@mpetent authoritat each port of call.

(b) Stowage arrangements shall be predetermingtidovhole voyage, including agpnsignmentto
be loaded at ports of call en route.

(c) The loading, carriage and unloading of ¢basignmentshall be supervised by persons qualified in
the transport ofadioactive material

Additional requirements relating to transport by air

577. Type B(M)packagesandconsignmentsinderexclusive usehall not be transported grassenger
aircraft.
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578. Ventedlype B(M)packagespackageghat require external cooling by an ancillary d¢oglsystem,
packagessubject to operational controls during transpart @ackagescontaining liquid pyrophoric
materials shall not be transported by air.

579. Packags or overpackshaving a surfacgadiation level greater than 2 mSv/h shall not be
transported by air except Bpecial arrangement

Additional requirements relating to transport by post

580. A consignmentthat conforms to the requirements of para. 515wihich the activity of the
radioactive contentdoes not exceed one tenth of the limits prescrbd&thble 4, and that does not contain
uranium hexafluoridemay be accepted for domestic movement by natioasiap authorities, subject to
such additional requirements as those authoritegs prescribe.

581. A consignmentthat conforms to the requirements of para. 515which the activity of the
radioactive contentdoes not exceed one tenth of the limits prescnbddble 4, and that does not contain

uranium hexafluoride, may be accepted for inteomai movement by post, subject in particular to the
following additional requirements as prescribedhmsy Acts of the Universal Postal Union:

(a) It shall be deposited with the postal serviely by consignorsauthorized by the national authority.
(b) It shall be dispatched by the quickest routenally by air.
(c) It shall be plainly and durably marked on thesade with the words “RADIOACTIVE

MATERIAL — QUANTITIES PERMITTED FOR MOVEMENT BY PO¥". These words shall

be crossed out if theackagingis returned empty.

(d) It shall carry on the outside the name and esldof theonsignorwith the request that the
consignmenbe returned in the case of non-delivery.

(e) The name and address of tiemsignorand the contents of tlensignmenshall be indicated on
the internalpackaging

CUSTOMS OPERATIONS
582. Customs operations involving the inspectiontha radioactive content®f a packageshall be
carried out only in a place where adequate meagsrtfolling radiation exposure are provided anthim

presence of qualified persons. Apgckageopened on customs instructions shall, before bieirgarded to
the consignegebe restored to its original condition.

UNDELIVERABLE CONSIGNMENTS
583. Where aonsignmenis undeliverable, it shall be placed in a safaafion and the appropriate

competent authoritghall be informed as soon as possible and a requesde for instructions on further
action.

RETENTION AND AVAILABILITY OF TRANSPORT DOCUMENTS B Y CARRIERS
584.  Acarrier shall not accept a consignment for transport snles

(a) A copy of the transport document and other dwmts or information as required by these
Regulations are provided; or

(b) The information applicable to the consignmerpriovided in electronic form.
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585. The information applicable to the consignmshall accompany the consignment to final
destination. This information may be on the tramsglmcument or may be on another document. This
information shall be given to tfe®nsigneavhen the consignment is delivered.

586. When the information applicable to the consignt is given to thearrier in electronic form, the
information shall be available to thearrier at all times during transport to final destinatiobhe
information shall be able to be produced witholag@s a paper document.

587. Thecarrier shall retain a copy of the transport document additional information and
documentation as specified in these Regulatiomsa foinimum period of three months.

588. When the documents are kept electronicalip arcomputer system, tloarrier shall be capable of
reproducing them in a printed form.
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Section VI

REQUIREMENTS FOR RADIOACTIVE MATERIAL AND FOR PACKA GINGS AND
PACKAGES

REQUIREMENTS FOR RADIOACTIVE MATERIAL

Requirements for LSA-IIl material

601. LSA-lll materialshall be a solid of such a nature that if the entiontents of gackagewere
subjected to the test specified in para. 703, thigity in the water would not exceed Byl

Requirements for special form radioactive material
602. Special fornradioactive materiakhall have at least one dimension of not less Sham.

603. Special formradioactive materialshall be of such a nature or shall be so desighadif it is
subjected to the tests specified in paras 704-7 fhall meet the following requirements:

(a) It would not break or shatter under the imppetcussion and bending tests in paras 705-707 and
709(a), as applicable.

(b) It would not melt or disperse in the heat tegiara. 708 or para. 709(b), as applicable.

(c) The activity in the water from the leachingt$especified in paras 710 and 711 would not ex@eed
kBq; or alternatively, for sealed sources, the dggkrate for the volumetric leakage assessment test
specified in the International Organization forr&tardization document ISO 9978: Radiation
Protection — Sealed Radioactive Sources — Leakage Nlethods [9], would not exceed the
applicable acceptance threshold acceptable todimpetent authority

604. When a sealed capsule constitutes part afftbeial fornradioactive materiglthe capsule shall be
so manufactured that it can be opened only by algaty it.

Requirements for low dispersible radioactive mateil

605. Low dispersible radioactive materiahall be such that the total amount of tiadioactive material
in apackageshall meet the following requirements:

(a) Theradiation levelat 3 m from the unshieldeddioactive materiadoes not exceed 10 mSv/h.

(b) If subjected to the tests specified in para& &3d 737, the airborne release in gaseous and
particulate forms of up to 1Q0m aerodynamic equivalent diameter would not exddd®,. A
separate specimen may be used for each test.

(c) If subjected to the test specified in para. #@8activity in the water would not exceed AQdn
the application of this test, the damaging effetthe tests specified in (b) shall be taken into
account.
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REQUIREMENTS FOR MATERIAL EXCEPTED FROM FISSILE CLA SSIFICATION

606. Afissile materialexcepted from classification as FISSILE under pdfi&/(f) shall be subcritical
without the need for accumulation control underftiilowing conditions:

(a) The conditions of para. 673(a);

(b) The conditions consistent with the assessimevisions stated in paras 684(b) and 685(b) for
packages

(© The conditions specified in para. 683(a)rahsported by air.

GENERAL REQUIREMENTS FOR ALL PACKAGINGS AND PACKAGE S

607. Thepackageshall be so designed in relation to its mass,meland shape that it can be easily and
safely transported. In addition, tpackageshall be so designed that it can be properly secur or on the
conveyanceluring transport.

608. Thedesignshall be such that any lifting attachments onphekagewill not fail when used in the
intended manner and that if failure of the attaamsishould occur, the ability of tipackageto meet other
requirements of these Regulations would not be iraga Thedesignshall take account of appropriate
safety factors to cover snatch lifting.

609. Attachments and any other features on the sutéace of thepackagethat could be used to lift it
shall be designed either to support its mass iordenice with the requirements of para. 608, orl $jeal
removable or otherwise rendered incapable of besegl during transport.

610. As far as practicable, thackagingshall be so designed and finished that the extsuréaces are
free from protruding features and can be easilpdgninated.

611. As far as practicable, the outer layer ofpghekageshall be so designed as to prevent the collection
and the retention of water.

612. Any features added to thackageat the time of transport that are not part offihekageshall not
reduce its safety.

613. Thepackageshall be capable of withstanding the effects of acceleration, vibration or vibration
resonance that may arise under routine conditibtraiosport without any deterioration in the effeehess
of the closing devices on the various receptadlas the integrity of thepackageas a whole. In particular,
nuts, bolts and other securing devices shall bdes@ned as to prevent them from becoming looseing
released unintentionally, even after repeated use.

614. The materials of th@ackagingand any components or structures shall be phygicaid
chemically compatible with each other and with thdioactive contentsAccount shall be taken of their
behaviour under irradiation.

615. All valves through which theadioactive contentscould escape shall be protected against
unauthorized operation.

616. Thedesignof thepackageshall take into account ambient temperatures agsbpres that are likely
to be encountered in routine conditions of transpor
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617. A packageshall be so designed that it provides sufficidmelging to ensure that, under routine
conditions of transport and with the maximuadioactive contentthat thepackageis designed to contain,
theradiation levelat any point on the external surface of paekagewould not exceed the values specified
in paras 516, 527 and 528, as applicable, withwattcaken of paras 566(b) and 573.

618. Forradioactive materialhaving other dangerous properties, gaekagedesignshall take into
account those properties (see paras 110 and 507).

ADDITIONAL REQUIREMENTS FOR PACKAGES TRANSPORTED BY AIR

619. Forpackagedo be transported by air, the temperature of tteessible surfaces shall not exceed
50°C at an ambient temperature of 38°C with no aettaken for insolation.

620. Packagesto be transported by air shall be so designed ithdtey were exposed to ambient
temperatures ranging from —40°C to +55°C, the miiggf containment would not be impaired.

621. Packagesontainingradioactive materiato be transported by air shall be capable of wathding,

without loss or dispersal abdioactive contentsrom the containment systenan internal pressure that
produces a pressure differential of not less tharimum normal operating pressipleis 95kPa.

REQUIREMENTS FOR EXCEPTED PACKAGES

622. Anexcepted packagehall be designed to meet the requirements spddiii paras 607-618 and, in
addition, the requirements of paras 619-621 ifiedry air.

REQUIREMENTS FOR INDUSTRIAL PACKAGES
Requirements for Type IP-1

623. AType IP-1packageshall be designed to meet the requirements spdaifi paras 607—618 and
636, and, in addition, the requirements of pard&s-621 if carried by air.

Requirements for Type IP-2

624. Apackageto be qualified as @ype IP-2shall be designed to meet the requirement3 ype IP-1
as specified in para. 623 and, in addition, if @&revsubjected to the tests specified in paras A@Zra3, it
would prevent:

(a) Loss or dispersal of tmadioactive contents

(b) More than a 20% increase in the maxinmatiation levelat any external surface of thackage

Requirements for Type IP-3

625. Apackageto be qualified as @ype IP-3shall be designed to meet the requirement3 ype IP-1
as specified in para. 623 and, in addition, theiregnents specified in paras 636— 649.

Alternative requirements for Type IP-2 and Type IP3
626. Packags may be used as/pe IP-2 provided that:

(a) They satisfy the requirements foyype IP-1specified in para. 623.
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(b) They are designed to satisfy the requiremerascribed for UN Packing Group | or 1l in Chapter
6.1 of the United Nations Recommendations on tlaa3port of Dangerous Goods, Model
Regulations [10].

(© When subjected to the tests required for UskPg Group | or I, they would prevent:
® Loss or dispersal of thedioactive contents

(i) More than a 20% increase in the maximueiation levelat any external surface of the
package

627. Portableéanksmay also be used aype IP-2or Type IP-3 provided that:

(a) They satisfy the requirements fiorpe IP-1specified in para. 623.

(b) They are designed to satisfy the requiremergsgoibed in Chapter 6.7 of the United Nations
Recommendations on the Transport of Dangerous Gdodel Regulations [10], or other

requirements at least equivalent, and are capébléltstanding a test pressure of 265 kPa.

(© They are designed so that any additional simglthat is provided shall be capable of withstagdi
the static and dynamic stresses resulting fromlivepend routine conditions of transport and of
preventing more than a 20% increase in the maximagdiation levelatany external surface of the
portabletanks

628. Tanls, other than portablanks may also be used agpe IP-2or Type IP-3for transportind-SA-I
andLSA-Illiquids and gases as prescribed in Table 5, prdvidat:

(a) They satisfy the requirements forpe IP-1specified in para. 623.

(b) They are designed to satisfy the requiremprgscribed in regional or national regulationsther
transport of dangerous goods and are capable b$taiiding a test pressure of 265 kPa.

(© They are designed so that any additional simglthat is provided shall be capable of withstagdi
the static and dynamic stresses resulting from lirapend routine conditions of transport and of
preventing more than a 20% increase in the maximadiation levelat any external surface of the
tanks.

629. Freight containes with the characteristics of a permanent encloswag also be used aype IP-2
or Type IP-3 provided that:

(a) Theradioactive contentare restricted to solid materials.

(b) They satisfy the requirements foype IP-1specified in para. 623.

(© They are designed to conform to the Internai@rganization for Standardization document ISO
1496/1: Series 1 Freight Containers — Specificati@and Testing — Part 1. General Cargo
Containers for General Purposes [11] excluding dsians and ratings. They shall be designed
such that if subjected to the tests prescribedahdocument and to the accelerations occurring
during routine conditions of transport they woutdyent:

® Loss or dispersal of thedioactive contents

(i) More than a 20% increase in the maximuadiation levelat any external surface of the
freight containes.

630. MetallBC may also be used agpe IP-2or Type IP-3 provided that:
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(a) They satisfy the requirements forpe IP-1specified in para. 623.

(b) They are designed to satisfy the requiremergsagoibed for UN Packing Group | or Il in Chapter
6.5 of the United Nations Recommendations on tlam3port of Dangerous Goods: Model
Regulations [10], and if they were subjected totdsts prescribed in that document, but with the
drop test conducted in the most damaging oriemtatiey would prevent:

(1) Loss or dispersal of thedioactive contents

(i) More than a 20% increase in the maximuadiation levelat any external surface of the
IBC

REQUIREMENTS FOR PACKAGES CONTAINING URANIUM HEXAFL UORIDE

631. Packags designed to contain uranium hexafluoride shaktrtiee requirements that pertain to the

radioactive and fissile properties of the matepetscribed elsewhere in these Regulations. Except a
allowed in para. 634, uranium hexafluoride in qiteest of 0.1 kg or more shall also be packaged and
transported in accordance with the provisions & thternational Organization for Standardization

document ISO 719%2ackagingof Uranium Hexafluoride (Ug for Transport [12], and the requirements of

paras 632 and 633.

632. Eacltpackagedesigned to contain 0.1 kg or more of uranium fiegede shall be designed so that
it will meet the following requirements:

(a) Withstand without leakage and without unacdaptatress, as specified in ISO 7195 [12], the
structural test as specified in para. 718, excgptlawed in para. 634;

(b) Withstand, without loss or dispersal of theniman hexafluoride the free drop test specifiedanap
722;

(©) Withstand, without rupture of tlimntainment systethe thermal test specified in para. 728, except
as allowed in para. 634.

633. Packageglesigned to contain 0.1 kg or more of uranium flemade shall not be provided with
pressure relief devices.

634. Subject tomultilateral approval packagesdesigned to contain 0.1 kg or more of uranium
hexafluoride may be transported if fh@ckagesre designed:

(a) To international or national standards othantfSO 7195 [12], provided an equivalent level of
safety is maintained; and/or

(b) To withstand, without leakage and without uregtable stress, a test pressure of less than 2.76
MPa as specified in para. 718; and/or

(© To contain 9000 kg or more of uranium hexaflderand thepackageglo not meet the requirement
of para 632(c).

In all other respects, the requirements specifiguaras 631-633 shall be satisfied.

REQUIREMENTS FOR TYPE A PACKAGES

635. Type A packageshall be designed to meet the requirements spddifi paras 607—618 and, in
addition, the requirements of paras 619-621 ifiedry air, and of paras 636—651.
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636. The smallest overall external dimension ofpiaekageshall not be less than 10 cm.

637. The outside of thpackageshall incorporate a feature such as a seal thadtiseadily breakable
and which, while intact, will be evidence that tfeckagehas not been opened.

638. Any tie-down attachments on tpackageshall be so designed that, under normal and aaide
conditions of transport, the forces in those attaefits shall not impair the ability of tipgackageto meet
the requirements of these Regulations.

639. Thedesignof the packageshall take into account temperatures ranging frd®°C to +70°C for
the components of theackaging Attention shall be given to freezing temperatui@sliquids and to the
potential degradation glackagingmaterials within the given temperature range.

640. Thedesignand manufacturing techniques shall be in accoelamth national or international
standards, or other requirements, acceptable tootihgetent authority

641. Thedesignshall include aontainment systemsecurely closed by a positive fastening device tha
cannot be opened unintentionally or by a preshaerhay arise within thpackage

642. Special form radioactive materiahay be considered as a component ottrgainment system

643. If thecontainment systeforms a separate unit of thackageit shall be capable of being securely
closed by a positive fastening device that is ietelent of any other part of tpackaging

644. Thedesignof any component of theontainment systeshall take into account, where applicable,
the radiolytic decomposition of liquids and otheinerable materials and the generation of gas bynatal
reaction and radiolysis.

645. Thecontainment systehall retain itgadioactive contentsinder a reduction of ambient pressure
to 60 kPa.

646. All valves, other than pressure relief valvelsall be provided with an enclosure to retain any
leakage from the valve.

647. A radiation shield that encloses a componéthepackagespecified as a part of tlewntainment
systenshall be so designed as to prevent the unintatietease of that component from the shield. Where
the radiation shield and such component withimitf a separate unit, the radiation shield shattdgable
of being securely closed by a positive fasteningaethat is independent of any otlparckagingstructure.

648. Apackageshall be so designed thitjt were subjected to the tests specified inagar19-724, it
would prevent:

(a) Loss or dispersal of tmadioactive contents
(b) More than a 20% increase in the maxinmatiation levelat any external surface of thackage

649. Thedesignof apackageintended for liquidadioactive materiakhall make provision for ullage to
accommodate variations in the temperature of tiecs, dynamic effects and filling dynamics.

650. AType A packagdesigned to contain liquichdioactive materiakhall, in addition:

(a) Be adequate to meet the conditions specifigrhin. 648(a) if thpackages subjected to the tests
specified in para. 725; and

(b) Either:
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@ Be provided with sufficient absorbent material absorb twice the volume of the liquid
contents. Such absorbent material must be suifasitioned so as to contact the liquid in
the event of leakage; or

(i) Be provided with acontainment systermomposed of primary inner and secondary outer
containment components designed to enclose thi lmpntents completely and to ensure
their retention within the secondary outer contanmcomponents, even if the primary
inner components leak.

651. A packagedesigned for gases shall prevent loss or dispafséie radioactive contentsf the
packagewere subjected to the tests specified in para. KZ5/pe A packagdesigned for tritium gas or for
noble gases shall be excepted from this requirement

REQUIREMENTS FOR TYPE B(U) PACKAGES

652. Type B(U)packagesshall be designed to meet the requirements spddaifi paras 607-618, the
requirements specifieid paras 619—-621 if carried by air, and in para&-6349, except as specified in para.
648(a), and, in addition, the requirements spetifieparas 653—666.

653. Apackageshall be so designed that, under the ambient tondispecified in paras 656 and 657,
heat generated within thpackageby the radioactive contentshall not, under normal conditions of
transport, as demonstrated by the tests in pai@&s724, adversely affect thpackagein such a way that it
would fail to meet the applicable requirementsdontainment and shielding if left unattended fqresiod

of one week. Particular attention shall be paidh® effects of heat, that may cause one or morheof
following:

(a) Alter the arrangement, the geometrical forntherphysical state of thadioactive contentsr, if
theradioactive materials enclosed in a can or receptacle (for examde, ftiel elements), cause
the can, receptacle oadioactive materiato deform or melt;

(b) Lessen the efficiency of th@ckagingthrough differential thermal expansion, or cragkan
melting of the radiation shielding material,

(© In combination with moisture, accelerate caons

654. Apackageshall be so designed that, under the ambient tondpecified in para. 656 and in the
absence of insolation, the temperature of the addessurfaces of packageshall not exceed 50°C, unless
the packages transported undexxclusive use

655. Except as required in para. 619 fqragkagetransported by air, the maximum temperature of any
surface readily accessible during transport phiakageunderexclusive usehall not exceed 85°C in the
absence of insolation under the ambient conditamegified in para. 656. Account may be taken ofibar

or screens intended to give protection to persati®ut the need for the barriers or screens baibgest to
any test.

656. The ambient temperature shall be assumed 3812
657. The solar insolation conditions shall be agslito be as specified in Table 12.
658. A packagethat includes thermal protection for the purposeatisfying the requirements of the

thermal test specified in para. 728 shall be sdgded that such protection will remain effectivetlile
packageis subjected to the tests specified in paras 729-ahd 727(a) and (b) or 727(b) and (c), as
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appropriate. Any such protection on the exteriothefpackageshall not be rendered ineffective by ripping,
cutting, skidding, abrading or rough handling.

TABLE 12. INSOLATION DATA

Case Form and location of surface Insolation for

12 h per day
(W/m?)

1 Flat surfaces transported horizontally —downwamihg 0

2 Flat surfaces transported horizontally —upwauainig 800

3 Surfaces transported vertically 200

4 Other downward facing (not horizontal) surfaces 0072

5 All other surfaces 400

& Alternatively, a sine function may be used, withaisorption coefficient adopted and the effectsaskible
reflection from neighbouring objects neglected

659. Apackageshall be so designed that; if it were subjected to

(a) The tests specified in paras 719-724, it woeddrict the loss afadioactive contents not more
than 10°A; per hour.

(b) The tests specified in paras 726, 727(b),at#B729 and eithehe test in para.:

-- 727(c), when th@ackagehas a mass not greater than 500 kg, an overadiitgamot
greater than 1000 kg/m3 based on the external dimes, andadioactive contents
greater than 1008, not asspecial form radioactive materiabr

-- 727(a), for all othepackages

@ It would retain sufficient shielding to ensure tha adiation levell m from the surface of
the packagewould not exceed 10 mSv/h with the maximuaioactive contentgshat the
packages designed to contain.

(i) It would restrict the accumulated lossraflioactive contents a period of one week to not
more than 1@\, for krypton-85 and not more th#q for all other radionuclides.

Where mixtures of different radionuclides are pnesthe provisions of paras 405-407 shall applgepk
that for krypton-85 an effectiv@,(i) value equal to 18 may be used. For case (a) the assessment shall
take into account the exterr@ntaminatiorlimits of para. 508.

660. Apackagefor radioactive contentsvith activity greater than £8, shall be so designed that, if it

were subjected to the enhanced water immersiomspesified in para. 730, there would be no ruptidithe
containment system
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661. Compliance with the permitted activity reletisgts shall depend neither upon filters nor umon
mechanical cooling system.

662. Apackageshall not include a pressure relief system froextintainment systethat would allow
the release ofadioactive materiato the environment under the conditions of thestepecified in paras
719-724 and 726-729.

663. Apackageshall be so designed that if it were at theximum normal operating pressuaed it
were subjected to the tests specified in paras72®and 726—729, the levels of strains indbetainment
systemwould not attain values that would adversely dftbe packagein such a way that it would fail to
meet the applicable requirements.

664. Apackageshall not have anaximum normal operating pressureexcess of a gauge pressure of
700 kPa.

665. Apackagecontaininglow dispersible radioactive materiahall be so designed that any features
added to théow dispersible radioactive materighat are not part of it, or any internal composeuit the
packaging shall not adversely affect the performance ofldiaedispersible radioactive material

666. Apackageshall be designed for an ambient temperature riinge—40°C to +38°C.

REQUIREMENTS FOR TYPE B(M) PACKAGES

667. Type B(M)packagesshall meet the requirements foype B(U)packagesspecified in para. 652,
except that fopackagesto be transported solely within a specified coyrdr solely between specified
countries, conditions other than those given irap#&39, 655— 657 and 660— 666 may be assumedhaith t
approval of thecompetent authoritiesf these countries. Notwithstanding, the requinaisiéor Type B(U)
packagespecified in paras 655 and 660— 666 shall be m&raas practicable.

668. Intermittent venting ofype B(M)packagesmay be permitted during transport, provided that t
operational controls for venting are acceptablénéorelevantompetent authorities

REQUIREMENTS FOR TYPE C PACKAGES

669. Type C packageshall be designed to meet the requirements spddifi paras 607-621 and 636—
649, except as specified in para. 648(a), and @éfjagirements specified in paras 653— 657, 661— 6d6 a
670- 672.

670. Apackageshall be capable of meeting the assessment arpeeiscribed for tests in paras 659(b)
and 663 after burial in an environment defined byharmal conductivity of 0.33 W/(m-K) and a
temperature of 38°C in the steady state. Initiaiditions for the assessment shall assume thathemgnal
insulation of thepackageremains intact, thpackageis at themaximum normal operating pressuaad the
ambient temperature is 38°C.

671. Apackageshall be so designed that, if it were at thaximum normal operating pressuaad
subjected to:

(a) The tests specified in paras 719-724, it woeddrict the loss afadioactive content® not more
than 10°A; per hour:;

(b) The test sequences in para. 734:
) It would retainsufficient shielding to ensure that traiation levell m from the surface of

the packagewould not exceed 10 mSv/h with the maximuadioactive contentshat the
packageis designed to contain.
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(i) It would restrictthe accumulated loss oddioactive contenti a period of one week to not
more than 18, for krypton-85 and not more th#a for all other radionuclides.

Where mixtures of different radionuclides are pngsthe provisions of paras 405-407 shall applgepk
that for krypton-85 an effectivA(i) value equal to 18 may be used. For case (a), the assessment shall
take into account the exterraintaminationimits of para. 508.

672. Apackageshall be so designed that there will be no ruptirthe containment systeriollowing
performance of the enhanced water immersion testifsgd in para. 730.

REQUIREMENTS FOR PACKAGES CONTAINING FISSILE MATERI AL
673. Fissile materialshall be transported so as to:

(a) Maintain subcriticality during routine, nornaid accident conditions of transport; in particullae
following contingencies shall be considered:

) Leakage of water into or out phckages
(i) Loss of efficiency of built-in neutron absorseor moderators;

(iii) Rearrangement of the contents either withie packageor as a result of loss from the
package;

(iv) Reduction of spaces within or betwgmackages;
(v) Packagedecoming immersed in water or buried in snow;
(vi) Temperature changes.
(b) Meet the requirements:
)] Of para 636 except for unpackaged material when specijiedlbwed by para. 417(e);

(i) Prescribed elsewhere in these Regulations pleatain to the radioactive properties of the
material;

(i)  Of para. 637 unless the material is excefiggara. 417,
(iv) Of paras 676—686, unless the material is ptexbby paras 417, 674 or 675.

674. Packagesontainingfissile materialthat meet subpara. (d) and one of the provisidrsubparas
(a)—(c) of this paragraph are excepted from thairements of paras 676— 686.

(a) Packagesontainingfissile materialin any form provided that:
® The smallest external dimension of fieckageis not less than 10 cm.

(i) The CSlof thepackages calculated using the following formula:
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(b)

(€)

(d)

(iif)

CSI=50 x 5 x {[mass of U-235 ipackage(g)] / Z + [mass of othefissile nuclidesin
package(g)] / 280}

where the values of Z are taken from Table 13.

The CSlof anypackagedoes not exceed 10.

Packagegontainingfissile materialin any form provided that:

(i)
(ii)

(iif)

(iv)

The smallest external dimension of feckageis not less than 30 cm;

The package after being subjected to the tests specifiechitap 719-724:

— Retains itdissile materialcontents;

— Preserves the minimum overall outside dimensidrisepackageto at least 30 cm;
— Prevents the entry of a 10 cm cube.

The CSlof thepackages calculated using the following formula:

CSlI= 50 x 2 x {[mass of U-235 ipackage(g)] / Z + [mass of othefissile nuclide5in
package(g)] / 280}

where the values of Z are taken from Table 13.

The CSl of anypackagedoes not exceed 10.

Packagesontainingfissile materialin any form provided that:

()
(ii)

(iif)

(iv)

The smallest external dimension of freckageis not less than 10 cm;

The package after being subjected to the tests specifiechitap 719-724:

— Retains itdissile materialcontents;

— Preserves the minimum overall outside dimensidrisepackageto at least 10 cm;
— Prevents the entry of a 10 cm cube.

The CSlof thepackages calculated using the following formula:

CSI=50 x 2 x {[mass of U-235 ipackage(g)]/ 450 + [mass of othdissile nuclideSin
package(g)] / 280}

The maximum mass dissile nuclidesn anypackagedoes not exceed 15 g.

The total mass of beryllium, hydrogenous maternriched in deuterium, graphite and other
allotropic forms of carbon in an individuphckageshall not be greater than the masfissile
nuclidesin thepackageexcept where their total concentration does noted 1 g in any 1000 g of
material. Beryllium incorporated in copper alloysto 4% in weight of the alloy does not need to
be considered.

! Plutonium may be of any isotopic composition pded that the amount of Pu-241 is less than thBue240 in the
package.
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TABLE 13 VALUES OF Z FOR CALCULATION OF CSI IN ACCORDANCE WI TH PARA.

674
Enrichment? z
Uranium enriched up to 1.5 % 2200
Uranium enriched up to 5 % 850
Uranium enriched up to 10 % 660
Uranium enriched up to 20 % 580
Uranium enriched up to 100 % 450

If a packagecontainsuraniumwith varying enrichments of U-235, then the value
corresponding to the highest enrichment shall leel dsr Z.

675. Packagesontaining not more than 1000 g of plutonium ateepted from the application of paras
676— 686 provided that:

(a) Not more than 20% of the plutonium by madssile nuclides
(b) TheCSlof thepackagéds calculated using the following formula:
CSI=50 x 2 x [mass of plutonium (g) / 1000];

(© If uranium is present with the plutonium, thags of uranium shall be no more than 1% of the mass
of the plutonium.

Contents specification for assessments of packagesijns containing fissile material

676. Where the chemical or physical form, isotopitnposition, mass or concentration, moderation
ratio or density, or geometric configuration is oiown, the assessments of paras 680 — 685 shall be
performed assuming that each parameter that ikmawn has the value that gives the maximum neutron
multiplication consistent with the known conditicsusd parameters in these assessments.

677. For irradiated nuclear fuel the assessmentpacds 680 — 685 shall be based on an isotopic
composition demonstrated to provide either:

(a) The maximum neutron multiplication during thediation history; or

(b) A conservative estimate of the neutron multiion for thepackageassessments. After irradiation
but prior toshipmenta measurement shall be performed to confirm dmservatism of the isotopic
composition.

Geometry and temperature requirements

678. Thepackage after being subjected to the tests specifiechap 719-724, shall:

(a) Preserve the minimum overall outside dimensairikepackageto at least 10 cm;

(b) Prevent the entry of a 10 cm cube.
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679. Thepackageshall be designed for an ambient temperature rahget0°C to +38°C unless the
competent authoritgpecifies otherwise in the certificate of apprdealthepackage design

Assessment of an individual package in isolation

680. For gpackagein isolation, it shall be assumed that water @&k linto or out of all void spaces of
the package including those within theontainment systenHowever, if thedesignincorporates special
features to prevent such leakage of water intaubobcertain void spaces, even as a result of eatzsence
of leakage may be assumed in respect of those spades. Special features shall include either @f th
following:

(a) Multiple high standard water barriers, not s two of which would remain watertight if the
packagewere subject to the tests prescribed in para.l§8&(high degree of quality control in the
manufacture, maintenance and repaipatkagingsand tests to demonstrate the closure of each
packagebefore eaclshipmentor

(b) Forpackagesontaining uranium hexafluoride only, with maximunaniumenrichment of 5 mass
per cent uranium-235:

@ Packagesvhere, following the tests prescribed in para.(Bg&here is no physical contact
between the valve and any other component opflogagingother than at its original point
of attachment and where, in addition, following thst prescribed in para. 728 the valves
remain leaktight;

(i) A high degree of quality control in the manafiare, maintenance and repairpaickagings
coupled with tests to demonstrate closure of @achkagebefore eaclshipment

681. It shall be assumed that ttenfinement systems closely reflected by at least 20 cm of water or
such greater reflection as may additionally be plesd by the surrounding material of tipackaging
However, when it can be demonstrated thattwdinement systenemains within th@ackagingfollowing

the tests prescribed in para. 685(b), close réflecdf the packageby at least 20 cm of water may be
assumed in para. 682(c).

682. Thepackageshall be subcritical under the conditions of p&8&8 and 681, and with thgackage
conditions that result in the maximum neutron npliltation consistent with:

(a) Routine conditions of transport (incident free)
(b) The tests specified in para. 684(b);

(© The tests specified in para. 685(b).

683. Fomackagedo be transported by air:

(a) Thepackageshall be subcritical under conditions consisteitih the Type C packagtests
specified in para. 734 assuming reflection by asi€0 cm of water but no water in-leakage.

(b) In the assessment of para. 682 allowance sbalbe made for special features of para. 680 gnles

following theType C packageests specified in para. 734 and, subsequen#yytier in-leakage
test of para. 733, leakage of water into or ouhefvoid spaces is prevented.
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Assessment of package arrays under normal conditienof transport

684. A number N shall be derived, such that fivmes N packagesshall be subcritical for the
arrangement angackageconditions that provide the maximum neutron mutgiion consistent with the
following:

(a) There shall not be anything betweenghekagesand thepackagearrangement shall be reflected
on all sides by at least 20 cm of water.

(b) The state of thpackageshall be their assessed or demonstrated condfiioey had been
subjected to the tests specified in paras 719-724.

Assessment of package arrays under accident conditis of transport

685. A number N shall be derived, such that twoeinN packagesshall be subcritical for the
arrangement angackageconditions that provide the maximum neutron miittggion consistent with the
following:

(a) Hydrogenous moderation betweenphekagesnd thepackagearrangement reflected on all sides
by at least 20 cm of water;

(b) The tests specified in paras 719-724 followgavbichever of the following is the more limiting:

(1) The tests specified in para. 727(b), and eitema. 727(c) fopackageshaving a mass not
greater than 500 kg and an overall density nottgreéhan 1000 kg/frbased on the external
dimensions, or para. 727(a) for all othparckagesfollowed by the test specified in para.
728 and completed by the tests specified in pa34s733; or

(i) The test specified in para. 729.

(© Where any part of théssile materialescapes from theontainment systefollowing the tests
specified in para. 685(b), it shall be assumedfibsite materialescapes from eagackagen the
array, and all of théssile materialshall be arranged in the configuration and modsradbhat
results in the maximum neutron multiplication wilbose reflection by at least 20 cm of water.

Determination of criticality safety index for packages

686. TheCSlfor packagesontainingfissile materialshall be obtained by dividing the number 50 by the
smaller of the two values of N derived in paras 684 685 (i.eCSlI= 50/N). The value of thESImay be
zero, provided that an unlimited numberpaickagesare subcritical (i.e. N is effectively equal tdimity in
both cases).
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Section VIl

TEST PROCEDURES

DEMONSTRATION OF COMPLIANCE

701. Demonstration of compliance with the perforogarstandards required in Section VI shall be
accomplished by any of the following methods lidbetbw or by a combination thereof:

(a) Performance of tests with specimens represeh8a.-IIl material, orspecial fornradioactive
material orlow dispersible radioactive materiabr with prototypes or samples of thackaging
where the contents of the specimen omaekagingfor the tests shall simulate as closely as
practicable the expected rangeadioactive contentand the specimen packagingto be tested
shall be prepared as presented for transport.

(b) Reference to previous satisfactory demonstratad a sufficiently similar nature;

(©) Performance of tests with models of approprsatde, incorporating those features that are
significant with respect to the item under invegtign when engineering experience has shown the
results of such tests to be suitabledesignpurposes. When a scale model is used, the need for
adjusting certain test parameters, such as peoetiaimeter or compressive load, shall be taken
into account.

(d) Calculation, or reasoned argument, when theutation procedures and parameters are generally
agreed to be reliable or conservative.

702.  After the specimen, prototype or sample has Isubjected to the tests, appropriate methods of
assessment shall be used to ensure that the meguite of this section have been fulfilled in corapte
with the performance and acceptance standardsrifreddén Section VI.

LEACHING TEST FOR LSA-IIl MATERIAL AND LOW DISPERSI BLE RADIOACTIVE
MATERIAL

703. A solid material sample representing the entontents of th@ackageshall be immersed for 7
days in water at ambient temperature. The volumeadér to be used in the test shall be sufficiemrtsure
that at the end of the 7 day test period, the yiideme of the unabsorbed and unreacted water rémgain
shall be at least 10% of the volume of the solgi sample itself. The water shall have an initidlqf 6-8
and a maximum conductivity of 1 mS/m at 20°C. Towltactivity of the free volume of water shall be
measured following the 7 day immersion of the seshple.

TESTS FOR SPECIAL FORM RADIOACTIVE MATERIAL
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General

704. Specimens that comprise or simulsppecial formradioactive materialshall be subjected to the
impact test, the percussion test, the bendingatedtthe heat test specified in paras 705-708. #rdifit
specimen may be used for each of the tests. Faltpwiach test, a leaching assessment or volumetric
leakage test shall be performed on the specimea tmgthod no less sensitive than the methods given i
para. 710 for indispersible solid material or imgp& 11 for encapsulated material.

Test methods

705. Impact test: The specimen shall drop ontotdhget from a height of 9 m. The target shall be as
defined in para. 717.

706. Percussion test: The specimen shall be placedsheet of lead that is supported by a smodith so
surface and struck by the flat face of a mild ste®lso as to cause an impact equivalent to tisattieg
from a free drop of 1.4 kg through 1 m. The lowertf the bar shall be 25 mm in diameter withedges
rounded off to a radius of 3.0 + 0.3 mm. The leg#dardness number 3.5-4.5 on the Vickers scalenahd
more than 25 mm thick, shall cover an area grehtar that covered by the specimen. A fresh surfdice
lead shall be used for each impact. The bar stiddeghe specimen so as to cause maximum damage.

707. Bending test: The test shall apply only taglosiender sources with both a minimum length of 10
cm and a length to minimum width ratio of not Iésan 10. The specimen shall be rigidly clamped in a
horizontal position so that one half of its lengtiotrudes from the face of the clamp. The orieatatf the
specimen shall be such that the specimen will sufi@ximum damage when its free end is struck by the
flat face of a steel bar. The bar shall strikegpecimen so as to cause an impact equivalent toeating
from a free vertical drop of 1.4 kg through 1 meTlbwer part of the bar shall be 25 mm in diametith

the edges rounded off to a radius of 3.0 £ 0.3 mm.

708. Heat test: The specimen shall be heated irtoaia temperature of 800°C and held at that
temperature for a period of 10 min and shall themllbwed to cool.

709. Specimens that comprise or simuladioactive materialenclosed in a sealed capsule may be
excepted from:

(&) The tests prescribed in paras 705 and 706 gedvihat the specimens are alternatively subjected
the impact test prescribed in the Internationala@igation for Standardization document 1ISO 2919:
Sealed Radioactive Sources — Classification [13]:

(i) The Class 4 impact test if the mass ofspecial form radioactive materi# less than 200 g;

(i) The Class 5 impact test if the mass of special form radioactive materiéd more than 200 g
but less than 500 g.

(b) The test prescribed in para. 708 provided geeisnens are alternatively subjected to the Class 6
temperature test specified in 1ISO 2919 [13].

Leaching and volumetric leakage assessment methods

710. For specimens that comprise or simulate imdgple solid material, a leaching assessment bkall
performed as follows:

(a) The specimen shall be immersed for 7 days tema ambient temperature. The volume of water

to be used in the test shall be sufficient to emsluat at the end of the 7 day test period the free
volume of the unabsorbed and unreacted water rémgashall be at least 10% of the volume of the
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solid test sample itself. The water shall havendtial pH of 6—8 and a maximum conductivity of 1
mS/m at 20°C.

(b) The water with the specimen shall then be histate temperature of 50 + 5 °C and maintained at
this temperature for 4 h.

(© The activity of the water shall then be detersoi.

(d) The specimen shall then be kept for at leaktys in still air at not less than 30°C and with a
relative humidity of not less than 90%.

(e) The specimen shall then be immersed in watdreo$ame specification as in (a) and the watdr wit
the specimen heated to 50 + 5 °C and maintainddsatemperature for 4 h.

4)) The activity of the water shall then be detered.

711. For specimens that comprise or simutatboactive materiakenclosed in a sealed capsule, either a
leaching assessment or a volumetric leakage assaesshall be performed as follows:

(a) The leaching assessment shall consist of theviog steps:

@ The specimen shall be immersed in water at anttiemperature. The water shall have an
initial pH of 6—8 with a maximum conductivity ofrhS/m at 20°C.

(i) The water and the specimen shall be heatedtemperature of 50 £ 5°C and maintained at
this temperature for 4 h.

(i)  The activity of the water shall then be debéned.

(iv) The specimen shall then be kept for at leadays in still air at not less than 30°C and with
a relative humidity of not less than 90%.

(v) The process in (i), (ii) and (iii) shall be esgied.

(b) The alternative volumetric leakage assessnialit somprise any of the tests prescribed in the
International Organization for Standardization doeat ISO 9978: Radiation Protection — Sealed
Radioactive Sources — Leakage Test Methods [9]idealthat they are acceptable to the
competent authority

TESTS FOR LOW DISPERSIBLE RADIOACTIVE MATERIAL

712. A specimen that comprises or simuld¢®g dispersible radioactive materighall be subjected to
the enhanced thermal test specified in para. 786tla@ impact test specified in para. 737. A differe
specimen may be used for each of the tests. Faitpwach test, the specimen shall be subjectedeto th

leach test specified in para. 703. After eachitesdtall be determined if the applicable requiretaei para.
605 have been met.

TESTS FOR PACKAGES

Preparation of a specimen for testing

713.  All specimens shall be inspected before tgstinorder to identify and record faults or damage
including the following:
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(a) Divergence from thdesign

(b) Defects in manufacture;
(© Corrosion or other deterioration;
(d) Distortion of features.

714. Thecontainment systeof thepackageshall be clearly specified.

715. The external features of the specimen shaltlearly identified so that reference may be made
simply and clearly to any part of such a specimen.

Testing the integrity of the containment system anghielding and assessing criticality safety
716.  After each of the applicable tests specifieddaras 718-737:
(@) Faults and damage shall be identified and dsxbr

(b) It shall be determined whether the integritytafcontainment systeand shielding has been
retained to the extent required in Section VI ferpgackageunder test.

(© Forpackagesontainingfissile material it shall be determined whether the assumptiods an
conditions used in the assessments required by paBx 686 for one or mopackagesare valid.

Target for drop tests

717. The target for the drop test specified in par@5, 722, 725(a), 727 and 735 shall be a flat,
horizontal surface of such a character that amgeage in its resistance to displacement or defaomaipon
impact by the specimen would not significantly eese damage to the specimen.

Test for packagings designed to contain uranium heafluoride

718. Specimens that comprise or simuladéekagingsdesigned to contain 0.1 kg or more of uranium
hexafluoride shall be tested hydraulically at arerimal pressure of at least 1.38 MPa, but whendhke
pressure is less than 2.76 MPa, diesignshall requirenultilateral approval For retestingpackagingsany
other equivalent non-destructive testing may bdiappsubject tonultilateral approval

Tests for demonstrating ability to withstand normalconditions of transport

719. The tests are: the water spray test, thedrep test, the stacking test and the penetratish te
Specimens of thpackageshall be subjected to the free drop test, thekstgdest and the penetration test,
preceded in each case by the water spray tests@omen may be used for all the tests, providatttte
requirements of para. 720 are fulfilled.

720. The time interval between the conclusion ef water spray test and the succeeding test shall be
such that the water has soaked in to the maximusnexwithout appreciable drying of the exteriortioé
specimen. In the absence of any evidence to theargnthis interval shall be taken to be 2 h i thater
spray is applied from four directions simultanegudlo time interval shall elapse, however, if thatey
spray is applied from each of the four directioassecutively.

721. Water spray test: The specimen shall be sidnjdo a water spray test that simulates exposure t
rainfall of approximately 5 cm per hour for at leash.

722.  Free drop test: The specimen shall drop dredérget so as to suffer maximum damage in respect
of the safety features to be tested:
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a) The height of drop measured from the lowesttgafithe specimen to the upper surface of the
target shall be not less than the distance spdaifi&able 14 for the applicable mass. The target
shall be as defined in para. 717.

(b) For rectangular fibreboard or wopdckagesiot exceeding a mass of 50 kg, a separate specimen
shall be subjected to a free drop onto each cdroer a height of 0.3 m.

(© For cylindrical fibreboarghackagesiot exceeding a mass of 100 kg, a separate specinad be
subjected to a free drop onto each of the quasofezach rim from a height of 0.3 m.

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

(a) The equivalent of 5 times the maximum weidithe package
(b) The equivalent of 13 kPa multiplied by the icatly projected area of thgackage

The load shall be applied uniformly to two oppositges of the specimen, one of which shall be #selon
which thepackagewould typically rest.

724.  Penetration test: The specimen shall be placeadrigid, flat, horizontal surface that will nobve
significantly while the test is being carried out:

(a) A bar 3.2 cm in diameter with a hemispherical and a mass of 6 kg shall be dropped and directed
to fall, with its longitudinal axis vertical, onthe centre of the weakest part of the specimen, so
that, if it penetrates sufficiently far, it will thihecontainment systerthe bar shall not be
significantly deformed by the test performance.

(b) The height of drop of the bar measured fronoitger end to the intended point of impact on the
upper surface of the specimen shall be 1 m.

Additional tests for Type A packages designed forquids and gases

725. A specimen, or separate specimens, shallljjected to each of the following tests unless it lba
demonstrated that one test is more severe forgheiraen in question than the other, in which case o
specimen shall be subjected to the more severe test

(a) Free drop test: The specimen shall drop orgdétget so as to suffer the maximum damage in
respect of containment. The height of the drop mnegkfrom the lowest part of the specimen to the
upper surface of the target shall be 9 m. The taiy&l be as defined in para. 717.

(b) Penetration test: The specimen shall be sudgjectthe test specified in para. 724, exceptttieat
height of the drop shall be increased to 1.7 m ftoenl m specified in para. 724(b).

TABLE 14. FREE DROP DISTANCE FOR TESTING PACKAGE®TNORMAL CONDITIONS OF

TRANSPORT
Packagemass (kg) Free drop distance (m)
Packagemass < 5000 1.2
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5 000< packagemass < 10 000 0.9
10 000< packagemass < 15 000 0.6
15 000< packagemass 0.3

Tests for demonstrating ability to withstand accidat conditions of transport

726. The specimen shall be subjected to the cuivelatfects of the tests specified in paras 727 and
728, in that order. Following these tests, eitlhes specimen or a separate specimen shall be sedbjex
the effect(s) of the water immersion test(s) asifigd in para. 729 and, if applicable, para. 730.

727. Mechanical test: The mechanical test consistsree different drop tests. Each specimen diall
subjected to the applicable drops as specifiechma.[ 659 or para. 685. The order in which the spegiis
subjected to the drops shall be such that, on catiopl of the mechanical test, the specimen shalk ha
suffered such damage as will lead to maximum dariratiee thermal test that follows:

(a) For drop I, the specimen shall drop onto tihgetiaso as to suffer maximum damage, and the height
of the drop measured from the lowest point of {hecgnen to the upper surface of the target shall
be 9 m. The target shall be as defined in para. 717

(b) For drop I, the specimen shall drop onto arizadly mounted perpendicularly on the target so a
to suffer maximum damage. The height of the dropsue=d from the intended point of impact of
the specimen to the upper surface of the bar bbdllm. The bar shall be of solid mild steel of
circular section, 15.0 £ 0.5 cm in diameter anad20long unless a longer bar would cause greater
damage, in which case a bar of sufficient lengtbaiesse maximum damage shall be used. The
upper end of the bar shall be flat and horizonith s edge rounded off to a radius of not more
than 6 mm. The target on which the bar is mounted e as described in para. 717.

(c) For drop Ill, the specimen shall be subjected tdynamic crush test by positioning the specioren
the target so as to suffer maximum damage by the afra 500kg mass from 9 m onto the
specimen. The mass shall consist of a solid médigilate 1 m by 1 m and shall fall in a horizontal
attitude. The lower face of the steel plate shallehits edges and corners rounded off to a radius o
not more than 6 mm. The height of the drop shatheasured from the underside of the plate to the
highest point of the specimen. The target on wttiehspecimen rests shall be as defined in para.
717.

728. Thermal test: The specimen shall be in therewplilibrium under conditions of an ambient
temperature of 38°C, subject to the solar insatationditions specified in Table 12 and subjecthe t
design maximum rate of internal heat generation withie fflackagefrom the radioactive contents
Alternatively, any of these parameters are allowedhave different values prior to and during thst,te
provided due account is taken of them in the sulls@gassessment packageresponse. The thermal test
shall then consist of (a) followed by (b).

(a) Exposure of a specimen for a period of 30 mia thermal environment that provides a heat ftux a
least equivalent to that of a hydrocarbon fuelfigarin sufficiently quiescent ambient conditioms t
give a minimum average flame emissivity coefficieh0.9 and an average temperature of at least
800°C, fully engulfing the specimen, with a surfatesorptivity coefficient of 0.8 or that value that
thepackagemay be demonstrated to possess if exposed ta¢hgpkcified.
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(b) Exposure of the specimen to an ambient temperatf 38°C, subject to the solar insolation
conditions specified in Table 12 and subject todbsignmaximum rate of internal heat generation
within thepackageby theradioactive contentfor a sufficient period to ensure that temperatumes
the specimen are everywhere decreasing and/oppreaching initial steady state conditions.
Alternatively, any of these parameters are alloteelsave different values following cessation of
heating, provided due account is taken of therhénsubsequent assessmemadkageresponse.
During and following the test, the specimen shatllve artificially cooled and any combustion of
materials of the specimen shall be permitted teged naturally.

729.  Water immersion test: The specimen shall bmdmsed under a head of water of at least 15 m for a
period of not less than 8 h in the attitude thdt wad to maximum damage. For demonstration papos
an external gauge pressure of at least 150 kPbbghebnsidered to meet these conditions.

Enhanced water immersion test for Type B(U) and Typ B(M) packages containing more than 1@,
and Type C packages

730. Enhanced water immersion test: The specimalh st immersed under a head of water of at least
200 m for a period of not less than 1 h. For derratien purposes, an external gauge pressurelestt 2
MPa shall be considered to meet these conditions.

Water leakage test for packages containing fissilmaterial

731. Packags for which water in-leakage or out-leakage todktent that results in greatest reactivity
has been assumed for purposes of assessment @ande6B0— 685 shall be excepted from the test.

732. Before the specimen is subjected to the waédiage test specified below, it shall be subjetbed
the tests in para. 727(b), and either para. 72#(@&R7(c), as required by para. 685 and the testifspd in
para. 728.

733.  The specimen shall be immersed under a headtef of at least 0.9 m for a period of not ldsmt
8 h and in the attitude for which maximum leakagexpected.

Tests for Type C packages

734.  Specimens shall be subjected to the effecsach of the following test sequences in the orders
specified:

(a) The tests specified in paras 727(a), 72735,ahd 736

(b) The test specified in para. 737.

Separate specimens are allowed to be used foroédled sequences (a) and (b).

735.  Puncture-tearing test: The specimen shallubgested to the damaging effects of a verticaldsol
probe made of mild steel. The orientation of gaezkagespecimen and the impact point on {meckage

surface shall be such as to cause maximum damage abnclusion of the test sequence specifiecra.p
734(a):

(a) The specimen, representingackagehaving a mass of less than 250 kg, shall be planeatarget
and subjected to a probe having a mass of 250lkgoférom a height of 3 m above the intended
impact point. For this test the probe shall be ar2Giameter cylindrical bar with the striking end
forming the frustum of a right circular cone wittetfollowing dimensions: 30 cm height and 2.5
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cm diameter at the top with its edge rounded off tadius of not more than 6 mm. The target on
which the specimen is placed shall be as spedifipara. 717.

(b) Forpackagesaving a mass of 250 kg or more, the base ofihigepshall be placed on a target and
the specimen dropped onto the probe. The heigiteafirop, measured from the point of impact
with the specimen to the upper surface of the prehall be 3 m. For this test the probe shall have
the same properties and dimensions as specifi@),iexcept that the length and mass of the probe
shall be such as to cause maximum damage to tbarspe The target on which the base of the
probe is placed shall be as specified in para. 717.

736. Enhanced thermal test: The conditions fortdss shall be as specified in para. 728, excejttthie
exposure to the thermal environment shall be foeréod of 60 min.

737. Impact test: The specimen shall be subjeahtonpact on a target at a velocity of not less @

m/s, at such an orientation as to suffer maximumadge. The target shall be as defined in para.&cgpt
that the target surface may be at any orientatdorag as the surface is normal to the specimdn pat
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Section VIII

APPROVAL AND ADMINISTRATIVE REQUIREMENTS *

GENERAL
801. Forpackagedesignswhere it is not required that @mpetent authorityssue a certificate of
approval, theeconsignorshall, on request, make available for inspectipthle relevantompetent authority
documentary evidence of the compliance ofghekagedesignwith all the applicable requirements.
802. Competent authoritgpproval shall be required for the following:
(a) Designsfor:

0] Special fornradioactive materialsee paras 803, 804 and 823);

(i) Low dispersible radioactive materigdee paras 803 and 804);

(iii) Fissile materialexcepted undgrara. 417(f) (see paras 805 and 806);

(iv) Packagegontaining 0.1 kg or more of uranium hexafluorigee para. 807);

(V) Packagescontainingfissile materialunless excepted by para. 4674 or 675see paras
814— 816 and 820);

(vi) Type B(U)packagesandType B(M)packagegsee paras 808— 813 and 820 );
(vi)  Type C packagesee paras 808— 810).

(b) Special arrangemest(see paras 829- 831);

(© Certainshipmenrs (see paras 825— 828);

(d) Radiation protection programnfer special useessed (see para. 576(a));

(e) Calculation of radionuclide values that arelisteéd in Table 2 (see para. 403(a));

§)) Calculation of alternative activity limits fan exempt consignment of instruments or articles (s
para. 403(b)).

! Although this publication is identified as a newtieh, there are no changes that affect the adtnatige and

approval requirements in respect @dioactive materialand packagesapproved under therevious editions,
amendments or revisions since the 1996 Edition.
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The certificates of approval for theackage desigrand theshipmentmay be combined into a single
certificate.

APPROVAL OF SPECIAL FORM RADIOACTIVE MATERIALAND L OW
DISPERSIBLE RADIOACTIVE MATERIAL

803. Thedesignfor special formradioactive materialshall requireunilateral approval The designfor
low dispersible radioactive materiahall requiremultilateral approval In both cases, an application for
approval shall include:

(a) A detailed description of thhadioactive materiabr, if a capsule, the contents; particular refeeen
shall be made to both physical and chemical states;

(b) A detailed statement of tliesignof any capsule to be used;

(c) A statement of the tests that have been dodéeteir results, or evidence based on calculative
methods to show that tmadioactive materials capable of meeting the performance standards, o
other evidence that thepecial fornradioactive materiabr low dispersible radioactive material
meets the applicable requirements of these Regnfati

(d) A specification of the applicableanagement systeas required in para. 306;

(e) Any proposed prehipmenfactions for use in theonsignmenbf special fornradioactive material
or low dispersible radioactive material

804. Thecompetent authoritghall establish a certificate of approval statihgt the approvedesign

meets the requirements fepecial formradioactive materialor low dispersible radioactive materiand
shall attribute to thadesignan identification mark.

APPROVAL OF MATERIAL EXCEPTED FROM FISSILE CLASSIFI CATION

805. The design for fssile materialexceptedrom FISSILE classification in accordance with Tl
under para. 417(f) shall requinaultilateral approval An application for approval shall include:

(a) A detailed description of the material; paras reference shall be made to both physical and
chemical states.

(b) A statement of the tests that have been doddheir results, or evidence based on calculation
methods to show that the material is capable otingpéhe requirements specified in para. 606;

(© A specification of the applicabieanagement systeas required in para. 306;
(d) A statement of specific actions to be takeargo shipment
806 Thecompetent authoritghall establish a certificatef approval stating that the approved material

meets the requirements fbssile materialexcepted by theompetent authorityn accordance with para.
606 and shall attribute to thaesignan identification mark.

APPROVAL OF PACKAGE DESIGNS
Approval of package designs to contain uranium hexhioride

807. The approval ddlesignsfor packagescontaining 0.1 kg or more of uranium hexafluoridguires
that:
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(@)
(b)

(©)

(d)

Eachdesignthat meets the requirements of para. 88l requiremultilateral approval

Eachdesignthat meets the requirements of paras 631-633 r&ualire unilaterahpprovalby the
competent authoritgf the country of origin of thdesign unlesanultilateral approvalis otherwise
required by these Regulations.

The application for approval shall includeiafbrmation necessary to satisfy tb@empetent
authority that thedesignmeets the requirements of para. 631, and a spetooin of the applicable
management systeas required in para. 306.

The competenaiuthority shall establish a certificate of approval statimg the approvedesign
meets the requirements of para. 631 and shalattrito thatlesignan identification mark.

Approval of Type B(U) and Type C package designs

808.

)

(b)

809.

(@)

(b)

(©)

(d)

(e)

(f)

@

(h)
(i)

Eachlype B(U)andType C packagdesignshall requiraunilateral approval except that:

A packageadesignfor fissile material which is also subject to paras 814— 816, shqlliire
multilateral approval

A Type B(U)packagedesignfor low dispersible radioactive materiahall requiremultilateral
approval

An application for approval shall include:

A detailed description of the proposadioactive contentwith reference to their physical and
chemical states and the nature of the radiatiotteani

A detailed statement of tliesign including complete engineering drawings and sualesdof
materials and methods of manufacture;

A statement of the tests that have been caotednd their results, or evidence based on civel
methods or other evidence that thesignis adequate to meet the applicable requirements;

The proposed operating and maintenance ingtngfor the use of thgackaging

If thepackageis designed to haveraaximum normal operating presstneexcess of 100 kPa
gauge, a specification of the materials of manufacdf thecontainment systerthe samples to be
taken, and the tests to be made.

Where the proposethdioactive contentare irradiated nuclear fuel, the applicant shallesand
justify any assumption in the safety analysis netato the characteristics of the fuel and describe
any preshipmenimeasurement required by para. 677(b).

Any special stowage provisions necessary tarernthe safe dissipation of heat from faeckage
considering the various modes of transport to leel @s1d the type afonveyancer freight
container

A reproducible illustration, not larger than @h x 30 cm, showing the make-up of freckage

A specification of the applicablmanagement systeams required in para. 306.
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810. Thecompetent authoritghall establish a certificate of approval statihgt the approvedesign
meets the requirements foype B(U)or Type C packagesnd shall attribute to thdesignan identification
mark.

Approval of Type B(M) package designs

811. Eachlype B(M)packagedesign including those fofissile materialwhich are also subject to paras
814- 816 and those ftow dispersible radioactive materiaghall requirenultilateral approval.

812. An application for approval of @ype B(M)packagedesign shall include, in addition to the
information required in para. 809 foype B(U)packages

(a) A list of the requirements specified in pard@9,6655— 657 and 660— 666 with which gaekage
does not conform;

(b) Any proposed supplementary operational contmlze applied during transport not regularly
provided for in these Regulations, but which areessary to ensure the safety of paekageor to
compensate for the deficiencies listed in (a);

(© A statement relative to any restrictions onniae of transport and to any special loading,
carriage, unloading or handling procedures;

(d) A statement of the range of ambient conditi(desperature, solar radiation) that are expectdukbto
encountered during transport and which have bdemtato account in thdesign

813. Thecompetent authoritghall establish a certificate of approval statihgt the approvedesign
meets the applicable requirements fbype B(M) packagesand shall attribute to thatlesign an
identification mark.

Approval of package designs to contain fissile matial

814. Eachpackage desigfor fissile material, that is not excepted by any of paras 417 (a)e(f4 and
675 shall requirenultilateral approval

815. An application for approval shall include alformation necessary to satisfy tlwmpetent
authority that the design meets the requirements of para. 673, and a spatdifin of the applicable
management systeas required in para. 306.

816. Thecompetent authoritghall establish a certificate of approval statingt the approvedesign
meets the requirements of para. 673 and shabattrito thatlesignan identification mark.

APPROVAL OF ALTERNATIVE ACTIVITY LIMITS FOR AN EXEM  PT
CONSIGNMENT OF INSTRUMENTS OR ARTICLES

817. Alternative activity limits for an exempbnsignmenbf instruments or articles in accordance with
para. 403(b) shall requiraultilateral approval An application for approval shall include:

(a) An identification and detailed description lo¢ instrument or article, its intended uses and the
radionuclide(s) incorporated;

(b) The maximum activity of the radionuclide(s)tive instrument or article;
(©) Maximum externatadiation levelsarising from the instrument or article;

(d) The chemical and physical forms of the radidide¢s) contained in the instrument or article;
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(e) Details of the construction addsignof the instrument or article, particularly as retiato the
containmentnd shielding of the radionuclide in routine, nal@and accident conditions of
transport;

() The applicablenanagement systeincluding the quality testing and verificatioropedures to be

applied to radioactive sources, components anghigd products to ensure that the maximum
specified activity ofadioactive materiabr the maximurmadiation levelsspecified for the
instrument or article are not exceeded, and Hairtstruments or articles are constructed
according to thelesignspecifications;

(9) The maximum number of instruments or artichgseeted to be shipped pasnsignmenand
annually;

(h) Dose assessments in accordance with the piéscmd methodologies set out in the BSS [2],
including individual doses to transport workers ameimbers of the public and, if appropriate,
collective doses arising from routine, normal aod@dent conditions of transport, based on
representative transport scenariosabrsignmentsre subject to.

818. The competent authorityshall establish a certificate of approval statitmgt the approved

alternative activity limit for an exemmonsignmenbf instruments or articles meets the requirements
para. 403(b) and shall attribute to that certica identification mark.

TRANSITIONAL ARRANGEMENTS

Packagemot requiring competent authority approval of desigy under the 1985 and 1985 (As
Amended 1990) Editions of these Regulations

819. Packagesnot requiringcompetent authoritypproval ofdesign (excepted packages, Type IP-1

Type IP-2 Type IP-3and Type A packagg¢shall meet this Edition of these Regulationsuilh £xcept that
packageghat meet the requirements of the 1985 or 1985AWended 1990) Editions of these Regulations

(@) May continue in transport provided that theyevgrepared for transport prior to 31 December 2003
and subject to the requirements of para. 822 pfiegble;

(b) May continue to be used provided that:
® They were not designed to containdJF
(i) The applicable requirements of para. 306 o &dition of these Regulations are applied.

(i)  The activity limits and classification in Sgen IV of this Edition of these Regulations are
applied.

(iv) The requirements and controls for transport in iBectv of this Edition of these
Regulations are applied.

(V) Thepackagingwas not manufactured or modified after 31 Decer2Be3.
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Packagesapproved under the 1973, 1973 (As Amended), 1985cah985 (As Amended 1990) Editions
of these Regulations

820. Packagesrequiring competent authorityapproval of thedesignshall meet this Edition of these
Regulations in full unless the following conditioaise met:

(a) Thepackagingsvere manufactured togackagedesignapproved by theompetent authoritynder
the provisions of the 1973 or 1973 (As Amendedher1985 or 1985 (As Amended 1990) Editions
of these Regulations.

(b) Thepackageadesignis subject tanultilateral approval

(© The applicable requirements of para. 306 isf Haition of these Regulations are applied.

(d) The activity limits and classification in Sect IV of this Edition of these Regulations are legah

(e) The requirements and controls for transpo8ention V of this Edition of these Regulations are
applied.

4) For apackagecontainingfissile materialand transported by air, the requirement of pe8a.i§
met.

(9) Forpackageghat meet the requirements of the 1973 or 1973AWended) Editions of these
Regulations:

) The packagegetain sufficient shielding to ensure that tiadiation levelat 1 m from the
surface of thepackagewould not exceed 10 mSv/h in the accident conalitiof transport
defined in the 1973 Revised or 1973 Revised (As Adee) Editions of these Regulations
with the maximunradioactive contentghich thepackages authorized to contain.

(i) The packageslo not utilize continuous venting.

(i) A serial number in accordance with the praeisof para. 535 is assigned to and marked on
the outside of eaghackaging

821  No new manufacture gdackagingso apackage desigmeeting the provisions of the 1973, 1973
(As Amended), 1985, and 1985 (As Amended 1990)idéditof these Regulations shall be permitted to
commence

Packages excepted from the requirements for fissilmaterials under the 2009 Edition of these
Regulations

822. Packagescontainingfissile materialthat is excepted from classification as FISSILEoading to
para. 417(a)(i) or (iii) of the 2009 Edition of #®Regulations prepared for transport before 3kDber
2014 may continue in transport and may continueetalassified as non-fissile or fissile-exceptedegx
that the consignmentlimits in Table 4 of the 2009 Edition of these Rlagions shall apply to the
conveyanceTheconsignmenshall be transported undexclusive use

Special form radioactive material approved under tle 1973, 1973 (As Amended), 1985 and 1985 (As
Amended 1990) Editions of these Regulations

823. Special form radioactive materiahanufactured to designthat had receivednilateral approval

by the competent authorityunder the 1973, 1973 (As Amended), 1985 or 1985 @Mnended 1990)
Editions of these Regulations may continue to bedus/hen in compliance with the mandatory
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management systeim accordance with the applicable requirementsashp306. No new manufacture of
suchspecial form radioactive materighall be permitted to commence.

NOTIFICATION AND REGISTRATION OF SERIAL NUMBERS

824. Thecompetent authoritghall be informed of the serial number of epakbkagingmanufactured to
adesignapproved under paras 808, 811, 814 and 820.

APPROVAL OF SHIPMENTS
825. Multilateral approvalshall be required for:

(a) Theshipmenbf Type B(M)packagesiot conforming with the requirements of para. 689
designed to allow controlled intermittent venting;

(b) Theshipmenbf Type B(M)packagesontainingradioactive materialvith an activity greater than
3000A; or 3000A,, as appropriate, or 100Bq, whichever is the lower;

(© Theshipmenbf packagesontainingfissile materialif the sum of the&CSlIsof thepackagesn a
singlefreight containeror in a singleeonveyancexceeds 50. Excluded from this requirement shall
be shipmentdy seagoingesselsif the sum of the€SlIsdoes not exceed 50 for any hold,

compartment odefined deck areand the distance of 6 m between groupgamkager
overpacksas required in Table 11 is met.

(d) Radiation protection programméar shipmentdy special usgesselsn accordance with para.
576(a).

826. A competent authoritymay authorize transpothrough or intoits country withoutshipment
approval, by a specific provision in igesignapproval.

827. An application for approval shipmenshall include:
(a) The period of time, related to thleipmentfor which the approval is sought;

(b) The actuatadioactive contentghe expected modes of transport, the typsoof/eyancend the
probable or proposed route;

(© The details of how the precautions and adrmatise or operational controls, referred to in the
certificates of approval for theackagedesign|f applicable,issued under paras 810, 813 and 816,
are to be put into effect.

828. Upon approval of thghipmentthecompetent authoritghall issue a certificate of approval.

APPROVAL FOR SHIPMENTS UNDER SPECIAL ARRANGEMENT

829. Eacltonsignmentransported undepecial arrangemerghall require multilaterapproval

830. An application for approval o$hipmentsunder special arrangemensshall include all the
information necessary to satisfy thempetent authorityhat the overall level of safety in transport s a
least equivalent to that that would be providedlifthe applicable requirements of these Regulatized
been met. The application shall also include:

(a) A statement of the respects in which, andhefreasons why, ttehipmenicannot be made in full
accordance with the applicable requirements;
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(b) A statement of any special precautions origpadministrative or operational controls that tre
be employed during transport to compensate fofdi@re to meet the applicable requirements.

831. Upon approval oshipmentsunder special arrangementthe competent authorityshall issue a
certificate of approval.

COMPETENT AUTHORITY CERTIFICATES OF APPROVAL
Competent authority identification marks

832. Each certificate of approval issued bygampetent authorityghall be assigned an identification
mark. The mark shall be of the following generalizgoe:

VRI/Number/Type Code

(a) Except as provided in para. 833(b), VRI repnesthe internationalehicleregistration
identification code of the country issuing the ifesdte.

(b) The number shall be assigned bydbmpetent authoritgnd shall be unique and specific with
regard to the particulatesign, shipmerdr alternative activity limit for exempt consignnteihe
identification mark of the approval ehipmenshall be clearly related to the identification knaf
the approvabf design

(© The following type codes shall be used in traeolisted to indicate the types of certificate of
approval issued:

AF Type A packagdesignfor fissile material

B(U) Type B(U)packagedesign(B(U)F if for fissile material)

B(M) Type B(M)packagedesign(B(M)F if for fissile material)

C Type C packagéesign(CF if for fissile material)

IF Industrial packagelesignfor fissile material

S Special fornradioactive material

LD Low dispersible radioactive material

FE Fissile materialcomplying with the requirements of para. 606
T Shipment

X Special arrangement

AL Alternative activity limits for an exempt consiment of instruments or articles

In the case opackagedesignsfor non-fissile or fissile-excepted uranium hexafide, where none of the
above codes apply, the following type codes shalised:

H(U) Unilateral approval

H(M) Multilateral approval
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(d)

833.

(@)

(b)

(©)

For certificates of approval plickagalesignandspecial fornradioactive materiglother than
those issued under the provisions of paras 820-&8®Bfor certificates of approval laiw
dispersible radioactive materialhe symbol “-96” shall be added to the type code.

These identification marks shall be applietbews:

Each certificate and eaplackageshall bear the appropriate identification marknpasing the
symbols prescribed in paras 832(a)-(d), except thapackagesonly the applicabldesigntype
codes including, if applicable, the symbol ‘-96afirappear following the second stroke, that is, th
“T" or “X” shall not appear in the identification amking on thgpackage Where the approval of
designand the approval ahipmentare combined, the applicable type codes do nat teebe
repeated. For example:

A/132/B(M)F-96: A Type B(M) package design approved forfissile material requiring
multilateral approva) for which thecompetent authorityof Austria has
assigned thdesignnumber 132 (to be marked both on gaekageand on
the certificate of approval for thackagedesign

A/132/B(M)F-96T: The approval ofhipmentissued for gpackagebearing the identification
mark elaborated above (to be marked on the cextiffionly)

A137/X: An approval ofspecial arrangemernissued by theompetent authorityf
Austria, to which the number 137 has been assidreelde marked on the
certificate only)

A/139/IF-96: An industrial package design for fissile material approved by the
competent authoritpf Austria, to whichpackagedesignnumber 139 has
been assigned (to be marked both onphekageand on the certificate of
approval for thgpackage design

A/145/H(U)-96: A packagedesignfor fissile excepted uranium hexafluoride approwsd
the competent authoritpf Austria, to whichpackagedesignnumber 145
has been assigned (to be marked both opdlckageand on the certificate
of approval for thepackage design

Wheremultilateral approvalis effected by validation in accordance with p&#0, only the
identification mark issued by the country of origifithedesignor shipmentshall be used. Where
multilateral approvalis effected by issue of certificates by successoumtries, each certificate
shall bear the appropriate identification makd thepackagewhosedesignwas so approved shall
bear all appropriate identification marks.

For example:

A/132/B(M)F-96

CH/28/B(M)F-96

would be the identification mark of packagethat was originally approved by Austria and was
subsequently approved, by separate certificateSwitzerland. Additional identification marks
would be tabulated in a similar manner onphekage

The revision of a certificate shall be indicateddyyarenthetical expression following the
identification mark on the certificate. For exampé132/B(M)F-96(Rev.2) would indicate

revision 2 of the Austrian certificate of approf@l thepackage desigror A/132/B(M)F-
96(Rev.0) would indicate the original issuancehef Austrian certificate of approval for the
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package desigror original issuances, the parenthetical estigptional and other words such as
“original issuance” may also be used in place a#vR". Certificate revision numbers may only be
issued by the country issuing the original cerdifecof approval.

(d) Additional symbols (as may be necessitated by natitequirements) may be added in brackets to
the end of the identification mark, for examplel132/B(M)F-96(SP503).

(e) It is not necessary to alter the identification knan thepackagingeach time that a revision to the
designcertificate is made. Such re-marking shall be ireguonly in those cases where the revision

to thepackageadesigncertificate involves a change in the letter typdes for thepackagedesign
following the second stroke.

CONTENTS OF CERTIFICATES OF APPROVAL

Certificates of approval of special form radioactive material and of low dispersible radioactive
material

834. Each certificate of approval issued bgompetent authoritjor special formradioactive material
or low dispersible radioactive materighall include the following information:

(a) Type of certificate;

(b) Thecompetent authoritidentification mark;

(© The issue date and an expiry date;

(d) List of applicable national and internationedulations, including the edition of the IAEA
Regulations for the Safe Transport of Radioactiadvlial under which thgpecial form
radioactive materiabr low dispersible radioactive materigd approved;

(e) The identification of thepecial fornradioactive materiabrlow dispersible radioactive material

() A description of thespecial fornradioactive materiabr low dispersible radioactive material

(9) Designspecifications for thepecial fornradioactive materiabr low dispersible radioactive
material which may include references to drawings;

(h) A specification of theadioactive contentthat includes the activities involved and which may
include the physical and chemical forms;

0] A specification of the applicablmanagement systeas required in para. 306;
0) Reference to information provided by the apgtitrelating to specific actions to be taken pior
shipment

(k) If deemed appropriate by tkempetent authorifyreference to the identity of the applicant;
0] Signature and identification of the certifyinfficial.
Certificates of approval for material excepted fromfissile classification

835. Each certificate of approval issued bgoampetent authoritjor material excepted from classification
as FISSILE shall include the following information:

(a) Type of certificate;
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(b)
(©)
(d)

(e)
()
)
(h)

(i)
(),
(k)

Thecompetent authoritidentification mark;
The issue date and an expiry date;

List of applicable national and internationedulations, including the edition of the IAEA
Regulations for the Safe Transport of Radioactiadvlial under which the exception is approved,;

A description of thexcepted material,
Limiting specifications for the excepted madér
A specification of the applicableanagement systeas required in para. 306;

Reference to information provided by the appitcrelating to specific actions to be taken piaor
shipmertt

If deemed appropriate by tlkempetent authorityreference to the identity of the applicant;
Signature and identification of the certifyinfficial;

Reference to documentation that demonstraiegptance with para. 606.

Certificates of approval of special arrangement

836.

Each certificate of approvabued by @ompetent authoritfor aspecial arrangemerghall include

the following information:

(@)
(b)
(©)
(d)
(e)

(f)

@

(h)

(i)

Type of certificate;

Thecompetent authoritidentification mark;
The issue date and an expiry date;
Mode(s) of transport;

Any restrictions on the modes of transportetgpconveyancgreight containerand any
necessary routeing instructions;

List of applicable national and internationagulations, including the edition of the IAEA
Regulations for the Safe Transport of Radioactivaedvial under which thepecial arrangemens
approved,;

The following statement: “This certificate doest relieve theonsignorfrom compliance with any
requirement of the government of any courimpugh or intowhich thepackagewill be
transported”;

References to certificates for alternatiadioactive conten{thercompetent authorityalidation,
or additional technical data or information, asrded appropriate by thr@mpetent authority

Description of thgackagingby reference to the drawings or a specificatiothetlesign If
deemed appropriate by thempetent authoritya reproducible illustration not larger than 21xm
30 cm, showing the make-up of thackage should also be provided, accompanied by a brief
description of th@ackaging including materials of manufacture, gross maseegal external
dimensions and appearance;
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()

(k)

0

(m)

(n)

(0)

P

(@)
(n)
(s)

(t)

A specification of the authorizeddioactive contentsncluding any restrictions on tmadioactive
contentghat might not be obvious from the nature of plaekaging This shall include the physical
and chemical forms, the activities involved (inchglthose of the various isotopes, if appropriate),
mass in grams (fdissile materialor for eaclfissile nuclide when appropriate) and whetrsgrecial
formradioactive materiagllow dispersible radioactive materiak fissile materialexcepted under
para. 417(f), if applicable;

Additionally, for packagesontainingfissile material

® A detailed description of the authorizeatlioactive contents

(i) The value of theCS|

(iii) Reference to the documentation that demonssréne criticality safety of the contents;

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

(v) Any allowance (based on para. 677(b)) for angeain neutron multiplication assumed in
the criticality assessment as a result of actuatliation experience;

(vi) The ambient temperature range for whichgpecial arrangemertias been approved.

A detailed listing of any supplementary opewagl controls required for preparation, loading,
carriage, unloading and handling of densignmentincluding any special stowage provisions for
the safe dissipation of heat;

If deemed appropriate by thempetent authorityreasons for thepecial arrangement

Description of the compensatory measures appied as a result of tlshipmentbeing under
special arrangement

Reference to information provided by the appitcrelating to the use of tipackagingor specific
actions to be taken prior to tehipmertt

A statement regarding the ambient conditiossiaed for purposes designif these are not in
accordance with those specified in paras 656, 687666, as applicable;

Any emergency arrangements deemed necessamng bgmpetent authority
A specification of the applicableanagement systess required in para. 306;

If deemed appropriate by thbempetent authorityreference to the identity of the applicant and to
the identity of thecarrier;

Signature and identification of the certifyinficial.

Certificates of shipment approval

837.

Each certificate of approval for shipmentissued by acompetent authorityshall include the

following information:

(@)
(b)

Type of certificate;

Thecompetent authoritidentification mark(s);
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(©)
(d)

(e)

(f)

(9)

(h)

1)

(k)
()
(m)
(n)

The issue date and an expiry date;

List of applicable national and internationedulations, including the edition of the IAEA
Regulations for the Safe Transport of Radioactiadvial under which thehipmenis approved;

Any restrictions on the modes of transportetgpconveyancgreight containerand any necessary
routeing instructions;

The following statement: “This certificate doest relieve theonsignorfrom compliance with any
requirement of the government of any countmpugh or intowhich thepackagewill be
transported.”;

A detailed listing of any supplementary opemadil controls required for preparation, loading,
carriage, unloading and handling of densignmentincluding any special stowage provisions for
the safe dissipation of heat or maintenance dtality safety;

Reference to information provided by the appiitcrelating to specific actions to be taken pior
shipmertt

Reference to the applicable certificatefEppprovalof design

A specification of the actuahdioactive contentgncluding any restrictions on thadioactive
contentghat might not be obvious from the nature of plaekaging This shall include the physical
and chemical forms, the total activities involvett{uding those of the various isotopes, if
appropriate), mass in grams (fasile materialor for eacHissile nuclide when appropriate), and
whetherspecial fornradioactive materigllow dispersible radioactive material fissile material
excepted under para. 417(f), if applicable;

Any emergency arrangements deemed necessdhgbgmpetent authority

A specification of the applicablmanagement systeams required in para. 306;

If deemed appropriate by thempetent authorityreference to the identity of the applicant;

Signature and identification of the certifyiaofficial.

Certificates of approval of package design

838.

Each certificate of approval of tldesignof a packageissued by acompetent authorityshall

include the following information:

(@)
(b)
(©)
(d)
(e)

(f)

Type of certificate;

Thecompetenauthority identification mark;

The issue date and an expiry date;

Any restriction on the modes of transport,gpeopriate;

List of applicable national and internatioregulations, including the edition of the IAEA
Regulations for the Safe Transport of Radioactiaevlial under which thdesignis approved;

The following statement: “This certificate doest relieve the&onsignorfrom compliance with any

requirement of the government of any countmpugh or intowhich thepackagewill be
transported”;
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(9) References to certificates for alternatiadioactive conten{thercompetent authorityalidation,
or additional technical data or information, asrded appropriate by th@mpetent authority

(h) A statement authorizirghipmentwhere approval adhipmenis required under para. 825, if
deemed appropriate;

0] Identification of thepackaging

()] Description of thepackagingby reference to the drawings or specificatiorhef design. If deemed
appropriate by theompetent authoritya reproducible illustration not larger than 21180 cm,
showing the make-up of the package, should alqrdnéded, accompanied by a brief description
of the packaging including materials of manufacture, gross masagegal external dimensions and
appearance;

(k) Specification of thelesignby reference to the drawings;

0] A specification of the authorizeddioactive contentancluding any restrictions on timadioactive
contentghat might not be obvious from the nature ofphekaging This shall include the physical
and chemical forms, the activities involved (indhglthose of the various isotopes, if appropriate),
the mass in grams (féissile material the total mass dfssile nuclidesor the mass for eadissile
nuclide when appropriate) and whettsgrecial form radioactive materidbw dispersible
radioactive materiabr fissile materialexcepted under para. 417(f), if applicable;

(m) A description of theontainment system

(n) Forpackage designsontainingfissile materialthat requirenultilateral approvalof thepackage
designin accordance with para. 814:

® A detailed description of the authorizeatlioactive contents

(i) A description of theconfinement system

(i) The value of theCS|

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

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

(vi)  Any allowance (based on para. 677(b)) for argfe in neutron multiplication assumed in
the criticality assessment as a result of actuatliation experience;

(vii)  The ambient temperature range for which plaekagedesignhas been approved.

(o) ForType B(M)packagesa statement specifying those prescriptions cipaB9, 655— 657 and
660— 666 with which thpackagedoes not conform and any amplifying informatioattmay be
useful to othecompetent authorities

(p) Forpackagesontaining more than 0.1 kg of uranium hexaflueyia statement specifying those
prescriptions of para. 634 that apply, if any, angt amplifying information that may be useful to
othercompetent authorities

(9) A detailed listing of any supplementary opemadil controls required for preparation, loading,

carriage, unloading and handling of densignmentincluding any special stowage provisions for
the safe dissipation of heat;
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(n)

(s)

(t)

(u)
v)
(w)

Reference to information provided by the apgticrelating to the use of tipackagingor to
specific actions to be taken priorgbipment

A statement regarding the ambient conditiossi@ed for purposes designif these are not in
accordance with those specified in paras 656, 68/6686, as applicable;

A specification of the applicableanagement systeas required in para. 306;
Any emergency arrangements deemed necessamng bgmpetent authority
If deemed appropriate by tkempetent authorityreference to the identity of the applicant;

Signature and identification of the certifyio€ficial.

Certificates for alternative activity limits for an exempt consignment of instruments or articles

839.

Each certificate issued bycampetent authorityffor alternative activity limits for an exempt

consignmenbf instruments or articles according to para. 848l include the following information:

)
(b)
(©)
(d)

(e)
(f)
(9)
(h)

(i)
0)
(k)

Type of certificate;
Thecompetent authoritidentification mark;
The issue date and an expiry date;

List of applicable national and internationadulations, including the edition of the IAEA
Regulations for the Safe Transport of Radioactiaedvlial under which the exemption is approved,;

The identification of the instrument or article
A description of the instrument or article;
Designspecifications for the instrument or article;

A specification of the radionuclide(s), the epged alternative activity limit(s) for the exempt
consignment(sdf the instrument(s) or article(s);

Reference to documentation that demonstratagpbiance with para. 403(b);
If deemed appropriate by tlkempetent authorityreference to the identity of the applicant;

Signature and identification of the certifyioficial.

VALIDATION OF CERTIFICATES

840.

Multilateral approval may be by validation of the original certificatesued by thecompetent

authority of the country of origin of the&esignor shipment Such validation may take the form of an
endorsement on the original certificate or theasse of a separate endorsement, annex, supplestent,
by thecompetent authoritgf the countrythrough or intowhich theshipmenis made.
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Annex |
SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREM ENTS
This summary reflects the contents of the Reguiatifor the Safe Transport of Radioactive Material
(20XX Edition). The user’s attention is called be tfact that there may be deviations (exceptiotditians,
etc.) relative to:
(a) National regulations relating to safety;

(b) Carrier restrictions; and

(© National regulations relating to security, plgs protection, liability, insurance, pre-notiftaan
and/or routeing and import/export/transit licensing

ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 1)

Key Class ofpackageor Competent authorityapproval  Consignorrequired
paragraphs material required to notify country of
in the origin and countries
H a
Regulations Country of Countriesen " roﬁ.te of ?aCh
origin route® shipmen
Excepted packade No No No
LSA material ©®andSCO“® No No No
—Type IP-1
—Type IP-2or
—Type IP-3
Type A" ¢ No No No

#Countriesthrough or intowhich (but not over which) theonsignmenits transported (see para. 204 of the
Regulations).

! In particular, additional measures are taken tovideo appropriate physical protection in the tramsmd

nuclear material and to prevent acts without lavduthority that constitute the receipt, possessim®, transfer,
alteration, disposal or dispersal of nuclear matend which cause or are likely to cause deasienous injury to any
person or substantial damage to property (seelRefs I-6).
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Y If the radioactive content@re uranium hexafluoride in quantities of 0.1 kgnoore, the approval
requirements forpackagescontaining it shall additionally apply (see para@28and 807 of the
Regulations).

° If the radioactive contentsire fissile materialthat is not excepted from the requirementsdackages
containingfissile material then the approval requirements in paras 814 @5do8 the Regulations shall
additionally apply.

? For international transport by post thensignmenshall be deposited with the postal service only by
consignorsauthorized by the national authority.

¢ If theradioactive contentarefissile materialexcepted under para. 417(f) of the Regulatiomgtilateral
approval shall be required (see para. 805 of the Reguisltio

ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 2)

Key Class ofpackageOr Competent authority Consignorrequired
paragraphs material approval required to notify country of
in the origin and countries
. a
Regulations Country of  Countries en en rom#e of (taach
origin route® shipmen
Type B(UYy ©©
808 — Package design Yes Nd
557, 558, — Shipment No No (see Notes 1 and 2)
825
Type B(My©©
811 — Package design Yes Yes Yes
557, 558, — Shipment (see Note 3) (see Note 3) (see Note 1)
825
Type C>©©
808 — Package design Yes No
557, 558, — Shipment No No (see Notes 1 and 2)
825

 Countrieshrough or intowhich (but not over which) theonsignmenis transported (see para. 204 of the
Regulations).

123/134



UN/SCETDG/40/INF.25/Add.1

® If the radioactive contentsre fissile materialthat is not excepted from the requirementsfackages
containingfissile material then the approval requirements in paras 814 @5do8 the Regulations shall

additionally apply.

° If the radioactive contentsare uranium hexafluoride in quantities of 0.1 kgroore, the approval
requirements forpackagescontaining it shall additionally apply (see para828and 807 of the
Regulations).

¢ If the radioactive contentsrelow dispersible radioactive materia@ind thepackageis to be shipped by
air, multilateral approvalof thepackage desigis required (see para. 808(b) of the Regulations).

¢ If the radioactive contentarefissile materialexcepted under para. 417(f) of the Regulatiomsilateral
approvalshall be required (see para. 805 of the Regul3gtions

Note 1: Before the firsshipmentof any packagerequiringcompetent authoritgpproval of thedesign the
consignorshall ensure that a copy of the certificate of apal for thatdesignhas been submitted

to thecompetent authoritgf each country (see para. 557 of the Regulations).

Note 2: Notification required if theadioactive contenteexceed 30004;, or 3000A,, or 1000 TBq,
whichever is the lower (see para. 558 of the Reiguis).

Note 3:Multilateral approvalof shipmentrequired if theradioactive contentexceed 300@\;, or 3000A;,
or 1000 TBq, whichever is the lower, or if conteallintermittent venting is allowed (see para. 825

of the Regulations).
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ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 3)

Key Class ofpackageor material Competent authority Consignorrequired to
paragraph approval required notify country of
origin and countries en
Remu}gfions Country of  Countries en rog:‘é;‘ cr):](Sr?tCh
9 origin routé’ P

Packagedor fissile material

814 - Package design Yeg Yeg

825 - Shipment
2 CSI<50 No° No° (see Notes 1 and 2)
2 CSI>50 Yes Yes (see Notes 1 and 2)

Packagesontaining 0.1 kg
or more of uranium
hexafluoride’

807 - Package design Yes Yes for
H(M)/No for
H(V)
825 - Shipment No° No® (see Notes 1 and 2)

& Countriesthrough or into which (but not over which) theonsignmentis transported (see para. 204 of the
Regulations).

® Designsof packagescontainingfissile materialmay also require approval in respect of one ofdtrer items in
Annex I.

¢ Shipmentsnay, however, require approval in respect of ong@fther items in Annex I.

4 If the radioactive contentarefissile materialexcepted under para. 417(f) of the Regulatiomsifilateral approval
shall be required (see para. 805 of the Regulgtions

Note 1: Themultilateral approvalrequirement for fissile packagasd some uranium hexafluorigackagesutomatically satisfies
the requirement of para. 557 of the Regulations.

Note 2: Notification required if theadioactive contentexceed 3008, or 3000A,, or 1000 TBq, whichever is the lower (see para.
558 of the Regulations).
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ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 4)

Key Class ofpackageor Competent authoritgpproval | Consignorrequired to
paragraphs material required notify country of
origin and countries en
Remutlggons Country of Countries rog:‘é;‘ cr);:r?t(:h
g origin en routé P

Special form radioactive

material
803 — Design Yes No No
825 — Shipment (see Note 1) (see Note 1) (see Note 1)

Low dispersible
radioactive material

803 — Design Yes Yes No

825 — Shipment (see Note 1) (see Note 1) (see Note 1)

Special arrangement

558, 802, 829 — Shipment Yes Yes Yes

Type B (U) packagdsr
which designis approved

under
820 -- 1973 Regulations | Yes Yes (see Note 2)
820 -- 1985 Regulations Yes Yes (see Note 2)
805 Fissile materialexcepted | Yes Yes No

from FISSILE

classification, in
accordance with para. 606

817 Exemptonsignmenof Yes Yes No
instruments or articles

 Countrieshrough or intowhich (but not over which) theonsignmenis transported (see para. 204 of the
Regulations).
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Note 1: See approval and prior notification requieats for applicablpackage
Note 2: Before the firsshipmeniof any packagerequiringcompetent authoritgpproval of thedesign the

consignorshall ensure that a copy of the certificate of apal for thatdesignhas been submitted
to thecompetent authoritgf each country (see para. 557 of the Regulations).

REFERENCES TO ANNEX |

[IF1] INTERNATIONAL ATOMIC ENERGY AGENCY, The Conwation on the Physical Protection of
Nuclear Material, INFCIRC/274/Rev.1, IAEA, ViennE9g0).

[-2] INTERNATIONAL ATOMIC ENERGY AGENCY, Recommerations on the Physical Protection
of Nuclear Material and Nuclear Facilities (INFCIRZ5/Revision 5), IAEA Nuclear Security Series
No.13, IAEA, Vienna 2011.

[F3] INTERNATIONAL ATOMIC ENERGY AGENCY, Guidanceand Considerations for the
Implementation of INFCIRC/225/Rev.4, The PhysicabtBction of Nuclear Material and Nuclear
Facilities, IAEA-TECDOC-967(Rev.1), IAEA, Vienna@20).

[F4] INTERNATIONAL ATOMIC ENERGY AGENCY, Securityin the Transport of Radioactive
Material, IAEA Nuclear Security Series No. 9, IAB¥ienna (2008).

[-5] INTERNATIONAL ATOMIC ENERGY AGENCY, Code of Gnduct on the Safety and Security
of Radioactive Sources, IAEA, Vienna (2004).

[6] INTERNATIONAL ATOMIC ENERGY AGENCY, Guidanceon the Import and Export of
Radioactive Sources, IAEA, Vienna (2005).

Annex Il
CONVERSION FACTORS AND PREFIXES

This edition of the Regulations for the Safe Transport of Radioactive Material uses the
International System of Units (SlI). The conversion factors for non-Sl units are:

RADIATION UNITS

Activity in becquerel (Bq) or curie (Ci)
1Ci=3.7x10Bq
1Bq=27x10"Ci

Dose equivalent in sievert (Sv) or rem
1rem=1.0x 107 Sy
1 Sv=100rem

PRESSURE

Pressure in pascal (Pa) or (kgf/cm?)
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1 kgf/cm? = 9.806 808 x 10* Pa
1 Pa = 1.020 x 107 kgf/cm?
CONDUCTIVITY
Conductivity in siemens per metre (S/m) or (mho/cm)
10 pumho/cm = 1 mS/m
or
1 mho/cm = 100 S/m

1 S/m = 1072 mho/cm
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SI PREFIXES AND SYMBOLS

The decimal multiples and submultiples of a unit may be formed by prefixes or symbols, having
the following meanings, placed before the name or symbol of the unit:

Multiplying factor Prefix
1 000 000 000 000 000 000 = 10"  exa

1 000 000 000 000 000 = 10% peta
1 000 000 000 000 = 10** tera
1 000 000 000 = 10° giga
1 000 000 = 10° mega
1000 = 10° kilo
100 = 10° hecto
10 = 10* deca
0.1=10" deci
0.01 =107 centi
0.001 =107 milli
0.000 001 = 10°° micro
0.000 000 001 = 10°° nano
0.000 000 000 001 = 107" pico
0.000 000 000 000 001 = 107*° femto

0.000 000 000 000 000 001 = 107*8 atto

Symbol
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Annex Il
SUMMARY OF CONSIGNMENTS REQUIRING EXCLUSIVE USE
The followingconsignmentare required to be shipped unégclusive use
(a) Unpackaged. SA-Imaterial andsCO-I(see para. 520);
(b) Liquid LSA-Imaterial in arype IP-1 packagésee para. 521 and Table 5);
(c) Gaseous and/or liquldSA-1l material in al'ype IP-2 packagésee para. 521 and Table 5);
(d) LSA-Ill material in arype IP-2 packagésee para. 521 and Table 5);

(e) Packager overpackshaving an individuall greater than 10 or@nsignmenCSlgreater than 50
(see paras 526 and 567);

4) Packagesor overpackshaving the maximumnadiation levelat any point on the external surfaces
that exceed 2 mSv/h (see para. 527);

(9) Loadedconveyancer large freight containerswith a total sum off| exceeding the values given in
Table 10 (see para. 566 (a));

(h) Loadedconveyancesr large freight containerswith a total sum oSl exceeding the values given
in Table 11 for “not undegxclusive usg(see para. 569);

0] Type B(U) Type B(M)or Type C packagahose temperature of accessible surfaces excedt 50
when subject to an ambient temperature of 38°@Garabsence of insolation (see para. 654);

0] Up to 45 g offissile nuclideson aconveyanceeither packaged or unpackaged, in accordance with
the provisions of paras 417(e) and 520 (d);

(k) Packagescontaining fissile material classified as non-fissile or fissile-excepted ungara.
417(a)(i) or (iii) of the 2009 Edition of these Regfions (see para. 822).

INDEX

(by paragraph number)

Accident conditions: 106, 403, 404, 638, 673, 688, 817, 820

Activity limits: 111, 201, 231, 402, 403, 405, 4414, 422, 423, 801, 802, 817-820, 832, 839
Ag: 201, 402, 404-407, 428, 42933, 558, 825

Ay 201, 402-407, 409, 428, 429, 546, 659, 671 (436, 558, 601, 605, 659, 660, 671, 730, 825)
Alternative activity limits: 403, 802, 817, 818, 833839

Air (transport by): 106, 217, 410, 433, 527, 577581, 606, 619-623, 635, 652, 655, 683, 820

Ambient conditions: 616, 619-621, 645, 653—- 656, &0, 679, 703, 710, 711, 728, 812, 836, 838
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Basic Safety Standard8SS): 101, 308, 403, 817
Carrier: 203, 206, 309, 550, 554, 556, 584-588, 836
Categories opackage 529, 530, 538, 540, 546, 563, 573

Certificate of approval: 104, 111, 204, 205, 23H),3403, 418, 431, 432, 501, 503, 530, 535, 544, 536,
557, 559-561, 565, 634, 667, 679, 718, 801-808, &0 813, 814, 816, 818, 828, 831-840

Competent authorityl04, 204, 205, 207-209, 238, 302, 306-310, 318, 803, 430, 503, 510, 530, 534,
535, 541, 546, 556-558, 565, 576, 583, 603, 640, 668, 679, 711, 801, 802, 804, 806, 807, 810,
813, 815, 816, 818-820, 823, 824, 826, 828, 830-840

Compliance assurancé02, 105, 208, 307

Confinement systeri09, 501, 681, 838

Consignee210, 221, 309, 531, 546, 582, 585

Consignment203, 204, 210-212, 222, 236-238, 243, 305, 30Q, 403, 405, 417, 423, 506, 525, 526,
541, 544, 546, 547, 553, 554, 556-559, 562, 568, 567, 570-573, 576, 577, 580, 581, 583, 803,
817, 818, 822, 829, 836—-839

Consignor 211, 212, 221, 230, 306, 309, 531, 546— 549, 558-960, 561, 581, 801, 836-838

Containment: 104, 232, 501, 620, 650, 653, 725, 817

Containment systen?13, 229, 501, 503, 621, 632, 641-645, 647, 650, 662, 663, 672, 680, 685, 714,
716, 724, 809, 838

Contamination214-216, 309, 413, 427, 508-510, 512, 513, 529, 671

Conveyance 104, 217, 221, 411, 414, 509, 510, 512-514, 520, 524, 525, 546, 554, 566, 569, 570,
607, 809, 822, 825, 827, 836

Cooling system: 578, 661

Criticality: 101, 104, 209, 501, 606, 673, 716, 8338

Criticality safety index(CSl): 218, 525, 526, 541, 542, 546, 566— 569, 674, 636, 825, 836, 838
Customs: 582

Dangerous goods: 110, 506, 507, 550, 562, 628

Deck area: 217, 219, 825

Decontamination: 511, 513

Dose limits: 301

Emergency: 102, 304, 305, 309, 313, 554, 836— 838

Emptypackaging 422, 427, 581

Excepted packag@31l, 422427, 515, 516, 543, 622, 819
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Exclusive use221, 514, 520, 526— 529, 537, 544, 546, 566, 580--573, 575, 577, 654, 655, 822

Fissile material 209, 218, 220, 222, 231, 409, 417-419, 501, 508, 518, 520, 538, 540, 542, 546, 559,
568-570, 606, 631, 673-686, 716, 731-733, 802, 805, 808, 811, 814-816, 820, 825, 832, 833,
835-838

Freight container 218, 221, 223, 244, 313, 505, 509, 514, 523-529, 538-540, 542-544, 546, 551, 554,
562, 566, 568, 569, 571, 574, 629, 809, 825, 838, 8

Gas: 235, 242, 409, 628, 644, 651, 725

Heat: 104, 501, 554, 565, 603, 653, 704, 708, 828, 836— 838

Identification mark: 534, 535, 546, 559, 804, 88@/, 810, 813, 816, 832-839
Industrial package (IP): 231, 517-524, 534, 623630, 832, 833

Insolation: 619, 654, 655, 657, 728

Inspection: 302, 306, 503, 582, 801

Intermediate bulk containefIBC): 224, 505, 509, 514, 630

Label: 313, 427, 507, 530, 538-543, 54555871, 574

Leaching: 409, 603, 703, 704, 710-712

Leakage: 510, 603, 632, 634, 646, 650, 673, 688, B#, 710, 711, 731-733

Low dispersible radioactive materié220, 225, 416, 433, 546, 559, 605, 665, 701, 703, 802—804, 808,
811, 832, 834, 836-838

Low specific activity(LSA): 226, 244, 408-411, 517-523, 537, 540, 544, 546, B2, 601, 628, 701, 703
Maintenance: 104, 106, 680, 809, 836

Management systerh02, 105, 228, 306, 803, 805, 807, 809, 815, 829, 834-838

Manufacture: 106, 306, 501, 640, 680, 713, 809,-821, 823, 824, 836, 838

Marking: 313, 423, 424, 507, 530-537, 539, 545, B2D, 833

Mass: 240, 247, 417, 420, 425, 533, 540, 546, 669, 609, 659, 674-676, 680, 685, 709, 722-724, 727
735, 836-838

Maximum normal operating pressure: 229, 621, 663, 670, 671, 809

Multilateral approval 204, 310, 403, 634, 718, 803, 805, 807, 808, 814, 817, 820, 825, 829, 832, 833,
838, 840

N: 684—686
Normal conditions: 106, 511, 653, 673, 684, 719-725

Notification: 557-560, 824
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Operational controls: 229, 578, 668, 812, 827, 836, 838
Other dangerous properties: 507, 538, 618

Overpack 218, 230, 244, 505, 509, 523-532, 538-540, 548, 554, 562, 563, 565-569, 571, 573-575,
579, 825

Packagedesign 104, 418, 420, 433, 502, 534-536, 546, 557, 613, 632, 650, 651, 676-679, 801, 807—
816, 820, 821, 827, 832, 833, 838, 840

Packaging 104, 106, 111, 209, 213, 220, 224, 231, 232, 238, 809, 427, 501, 505, 531, 533-535, 581,
610, 614, 631, 639, 643, 647, 653, 665, 680, 681, 718, 723, 809, 819-821, 824, 833, 836-838

Placard: 313, 507, 543-545, 547, 571, 572
Post: 423, 424, 515, 580, 581

Pressure:229, 420, 501, 503, 616, 621, 627, 628, 633, 684, 645, 646, 662— 664, 670, 671, 718, 729,
730, 809

Pressure relief: 633, 646, 662
Radiation exposure: 244, 302, 562, 582

Radiation level 104, 233, 309, 411, 414, 423, 510, 513, 516, 523, 524, 527-529, 566, 573, 575, 579,
605, 617, 624, 626—630, 648, 659, 671, 817, 820

Radiation protection: 102, 234, 302, 311, 576, 825,

Rail (transport by): 106, 217, 242, 527, 566, %7,

Responsibility: 103

Road (transport by): 106, 217, 242, 248, 527, 586;-574

Routine conditions: 106, 215, 424, 508, 520, 568, 513, 616, 617, 627-629, 673, 682, 817
Segregation: 313, 562, 563, 568

Serial number: 535, 820, 824

Shielding: 226, 409, 501, 520, 617, 627, 628, 653, 671, 716, 817

Shipment204, 237,502, 503, 530, 546, 557-561, 573, 578, 680, 802, 803, 805, 809, 825-828, 830—
838, 840

Shipping name: 530, 546, 547
Special arrangemen38, 310, 434, 527, 529, 546, 558, 575, 579, 829833, 836

Special form:201, 220, 239, 415, 429, 433, 503, 546, 559, 602-682, 659, 701, 704, 709, 802-804,
823, 832, 834, 836-838

Specific activity226, 240, 409

Storage: 106, 505, 507, 562, 568, 569
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Stowage: 219, 230, 313, 554, 565, 576, 809, 836-838

Surface contaminated objec{SCO) 241, 244, 412-414, 517-523, 537, 540, 544, 548, 5
Tank 242, 505, 509, 514, 523, 538, 539, 543, 544, 531, 627, 628

Tankcontainer: 242

Tankvehicle 242

Temperature:229, 420, 503, 616, 619, 620, 639, 649, 654-656, 680, 673, 679, 703, 708-711, 728,
812, 836, 838

Test(s): 111, 224, 503, 601, 603, 605, 624, 626-630, 632, 638, 650, 651, 653, 658-660, 662, 663,
670-672, 674, 678, 680-685, 701-713, 716—-737,81X3,809, 817,

Tie-down: 638

Transport document(s): 313, 540, 545-547, 552- 555588
Transport index(Tl): 244, 523, 524, 526, 529, 540, 546, 566, 567
Type A package231, 428-430, 534, 635-651, 725, 819, 832

Type B(M)package 231, 431-433, 501, 503, 535, 536, 558, 577, 578, 668, 730, 802, 811-813, 825,
832, 833, 838

Type B(U) package231, 431-433, 501, 503, 535, 536, 558, 652—68@, 302, 808, 810, 832

Type C package231, 431, 432, 501, 503, 535, 536, 558, 669-672, B8O, 734—737, 802, 808, 810, 832
Ullage: 420, 649

Unilateral approval 205, 503, 803, 807, 808, 823, 832

UN number: 401, 530, 544, 546, 572

Unpackaged: 222, 244, 417, 423, 514, 520, 522, 58,562, 570, 572, 673

Uranium hexafluoride: 231, 419, 420, 422, 425, B&), 581, 631-634, 680, 718, 802, 807, 819, 832, 8
838

Vehicle 217, 219, 223, 242, 248, 313, 534, 551, 552, 586575, 832
Venting: 229, 668, 820, 825
Vessel217, 219, 249, 527, 575, 576, 802, 825

Water: 106, 217, 409, 536, 601, 603, 605, 611, 660, 672, 680, 681, 683-685, 703, 710, 711, 719-721,
726, 729-733, 836, 838

CONTRIBUTORS TO DRAFTING AND REVIEW

BODIES FOR THE ENDORSEMENT OF SAFETY STANDARDS
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