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Section | INTRODUCTION

Section | Section |
INTRODUCTION INTRODUCTION
BACKGROUND BACKGROUND

101. These Regulations establish standards ofysatdth provide arn
acceptable level of control of the radiation, cetity and therma
hazards to persons, property and the environmexttaie associate
with the transport ofadioactive material These Regulations are bas

on the Fundamental Safety Principles, Safety Fuedéas No. SF-1

[1], jointly sponsored by the European Atomic Erer@ommunity
(EAEC), the Food and Agriculture Organization of ttinited Nations
(FAO), the IAEA, the International Labour Organipat (ILO), the
International Maritime Organization (IMO), the OE@uclear Energy,
Agency (NEA), the Pan American Health Organizat{®AHO), the
United Nations Environment Programme (UNEP) andwioeld Health

Organization (WHO) and othe International Basic Safety Standarddrganization (WHO) and otihe International Basic Safety Standards
nProtection against lonizing Radiation and for trefe8/ of Radiation
Sources, Safety Series No. 115 [2], jointly spoeddry the FAO, the Sources, Safety Series No. 115 [2], jointly spoeddmy the FAO, the

for Protection against lonizing Radiation and fue Safety of Radiatio

IAEA, the ILO, the NEA, the PAHO and the WHO. Thesmpliance
with these Regulations is deemed to satisfy thecjpies of the Basi
Safety Standards in respect of transport. In acoure with Ref. [1], the
prime responsibility for safety must rest with fgrson or organizatio
responsible for facilities and activities that gnge to radiation risks.

dhazards to persons, property and the environmextt ate associate
adith the transport ofadioactive material These Regulations are bas
on the Fundamental Safety Principles, Safety Fuedtas No. SF-1

c with these Regulations is deemed to satisfy thecppies of the Basi
» Safety Standards in respect of transport. In aceurel with Ref. [1], the
nprime responsibility for safety must rest with therson or organizatio

101. These Regulations establish standards ofysafgich provide ar
acceptable level of control of the radiation, cetity and therma

[1], jointly sponsored by the European Atomic Erner@ommunity
(EAEC), the Food and Agriculture Organization of tnited Nationg
(FAO), the IAEA, the International Labour Organipat (ILO), the
International Maritime Organization (IMO), the OEM{clear Energy
Agency (NEA), the Pan American Health Organizat{®AHO), the
United Nations Environment Programme (UNEP) andwheld Health

IAEA, the ILO, the NEA, the PAHO and the WHO. Thasmpliance

responsible for facilities and activities that gnge to radiation risks.

ed

for

=56

102. This Safety Standard is supplemented by artaiey of Safety
Guides including Advisory Material for the IAEA Rélgtions for the
Safe Transport of Radioactive Material, IAEA SafStandards Series
No. TS-G-1.1 (Rev. 1) [3]; Planning and PrepariogEmergency
Response to Transport Accidents Involving Radiwadtilaterial, IAEA
Safety Standards Series No. TS-G-1.2 (ST-3) [4inQlance
Assurance for the Safe Transport of Radioactiveekiat IAEA Safety
Standards Series No. TS-G-1.5 [5]; The Managemgstesh for the

Safe Transport of Radioactive Material, IAEA SafStandards Series

102. This Safety Standard is supplemented by aatuley of Safety
Guides including Advisory Material for the IAEA Ragtions for the
Safe Transport of Radioactive Material, IAEA Saf&tandards Serig
No. TS-G-1.1 (Rev. 1) [3]; Planning and Preparimy Emergency
Response to Transport Accidents Involving Radivachkiaterial, IAEA
Safety Standards Series No. TS-G-1.2 (ST-3) [4m@l@ance Assuranc
for the Safe Transport of Radioactive Material, MBafety Standard
Series No. TS-G-1.5 [5]; The Management System tfor Safe

281"

Transport of Radioactive Material, IAEA Safety Slards Series Nq.
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No. TS-G-1.4 [6]; and Radiation Protection Prograesrfor the
Transport of Radioactive Material, IAEA Safety Stards Series No.
TS-G-1.3 [7].

TS-G-1.4 [6]; and Radiation Protection Programnuegiie Transport o
Radioactive Material, IAEA Safety Standards SeNesTS-G-1.3 [7].

103. In certain parts of these Regulations, aiqdatr action is

prescribed, but the responsibility for carrying dbe action is not prescribed, but the responsibility for carrying dhe action is no

specifically assigned to any particular legal perssuch responsibility

may vary according to the laws and customs of @iffe countries angd may vary according to the laws and customs of wiffe countries an
the international conventions into which these ¢oes have entered.the international conventions into which these toes have enterec
For the purpose of these Regulations, it is noes®&ary to make thisFor the purpose of these Regulations, it is noessary to make thi

assignment, but only to identify the action itself. remains the
prerogative of each government to assign this mespiity.

103. In certain parts of these Regulations, a @dei action ig

specifically assigned to any particular legal perssuch responsibility

assignment, but only to identify the action itself. remains the
prerogative of each government to assign this respiity.

[

[72)

OBJECTIVE

OBJECTIVE

104. The objective of these Regulations is to distabequirements tha
must be satisfied to ensure safety and to protexstops, property an
the environment from the effects of radiation ire ttransport of
radioactive material This protection is achieved by requiring:
(a) Containment of theadioactive contents

(b) Control of externaladiation levels

(c) Prevention of criticality; and

(d) Prevention of damage caused by heat.

These requirements are satisfied firstly by appjyéngraded approag
to contents limits fompackagesand conveyancesnd to performanc

t104. The objective of these Regulations is to distalbequirements tha
dmust be satisfied to ensure safety and to protexgops, property an
the environment from the effects of radiation ire thransport of
radioactive material This protection is achieved by requiring:
(a) Containment of theadioactive contents;
(b) Control of externaladiation levels
(c) Prevention of criticalityaad

(d) Prevention of damage caused by heat.

hThese requirements are satisfied firstly by applyargraded approach
pcontents limits for packagesand conveyancesand to performanc

[eN=

[0

standards applied {wackage designslepending upon the hazard of thetandards applied feackage designslepending upon the hazard of the

radioactive contents Secondly, they are satisfied by impos
requirements on theesignand operation ofpackagesand on the

n@dioactive contents Secondly, they are satisfied by impos
requirements on the&esign and operation ofpackagesand on the

ng

maintenance gbackagingsincluding consideration of the nature of fhmaintenance opackagingsincluding consideration of the nature of the

radioactive contents Finally, they are satisfied by requiris

1gadioactive contents Finally, they are satisfied by requirir

g

administrative controls, including, where approfajaapproval by

administrative controls, including, where approfjaapproval by
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competent authorities

competent authorities

105. In the transport ohdioactive materiathe safety of persons af
the protection of property and the environmentaasured when thes
Regulations are complied with. Confidence in tldgard is achieve
throughquality assurancendcompliance assurangarogrammes.

nd.05. In the transport afadioactive materiglthe safety of persons al
sehe protection of property and the environment asgured when thes
dRegulations are complied with. Confidence in thégard is achieve

through gualby—assurane management systenand compliance
assurancgrogrammes.

nd
S

=N

SCOPE

SCOPE

106. These Regulations apply to the transpontadfoactive material
by all modes on land, wateor in the air, including transport which
incidental to the use of theadioactive material Transport comprise
all operations and conditions associated with, analved in, the
movement of radioactive materigl these include thedesign
manufacture, maintenance and repaipatkaging and the preparatior

106. These Regulations apply to the transporadioactive materiaby
isall modes on land, wateoy in the air, including transpo#tkich that is
sincidental to the use of thradioactive material Transport comprises 3
operations and conditions associated with, and ledo in, the
movement of radioactive materigl these include thedesign

1,manufacture, maintenance and repaipatkaging and the preparation

consigning, loading, carriage including in-trarstitrage, unloading andconsigning, loading, carriage including in-trarsgitrage, unloading and

receipt at the final destination of loads mafdioactive materialand| receipt at the final destination of loads rdioactive materialand

packagesA graded approach is applied in specifying thdgomance| packagesA graded approach is applied in specifying thdgsmance

standards in these Regulations which are charaetein terms of threestandards in these Regulatipndich are characterized in terms of three

general severity levels: general severity levels:

(a) Routine conditions of transport (incident free) (a) Routine conditions of transport (incident free)

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

(c) Accident conditions of transport. (c) Accident conditions of transport.

107. These Regulations do not apply to: 107. These Regulations do not applaty of the following

(@) Radioactive materiathat is an integral part of the means| ¢&) Radioactive materiathat is an integral part of the means| of
transport; transport;

(b) Radioactive materiaimoved within an establishment which|igb) Radioactive materiamoved within an establishmentaich that
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(c)

(d)

(€)

(f)

subject to appropriate safety regulations in forice the
establishment and where the movement does notvieymiblic
roads or railways;

Radioactive materialmplanted or incorporated into a person
live animal for diagnosis or treatment;

Radioactive materialn consumer products which have recei
regulatory approval, following their sale to thelerser;

Natural material and ores containing naturatigcurring
radionuclides which are either in their naturatestar have only
been processed for purposes other than for exdraaif the
radionuclides, and which are not intended to becgssed fol
use of these radionuclides, provided the activatyoentration of
the material does not exceed 10 times the valuesifiga in
Table 2, or calculated in accordance with paras-403;

Non-radioactive solid objects with radioactiveubstance
present on any surfaces in quantities not in exoedise levels
defined in para. 214.

"4}

¢c)

gd)

is subject to appropriate safety regulations incdorin the
establishment and where the movement does notvievmliblic
roads or railways;

Radioactive materiaimplanted or incorporated into a person
live animal for diagnosis or treatment;

or

Radioactive materiain or on a person who is to be transported

(€e)

()

(fg)

for medical treatment because the person has hdsacs to
accidental or deliberate intake ofdioactive materialor to
contamination;

Radioactive materialin consumer products#sich that have
received regulatory approval, following their stehe end user

and ores contalnlng naturallycumng

Natural material
radionuclides, whicl
%H% been processe ...............................................

e#%h%&a&#ee#eh@ewowded the act|V|ty concentratlon of t
material does not exceed 10 times the values speaif Table 2,
or calculated in accordance with padB(a) and 404407, For

natural materials and ores containing naturally uoticg
radionuclides that are not in secular equilibridm talculation

of the activity concentration shall kebject—operformed in
accordance with para. 405

Non-radioactive solid objects with radioactivésiances prese
on any surface in quantities not in excess of ¢hels defined in
para. 214.

nt

108. These Regulations do not specify control$ sag routeing o
physical protection which may be instituted for seas other tha
radiological
radiological and non-radiological hazards, andlsiwl detract from the
standards of safety which these Regulations aeadi®d to provide.

safety. Any such controls shall taketoi account

r 108. These Regulations do not specify controls saghrouteing o
nphysical protectionshich that may be instituted for reasons other tf
radiological
» radiological and non-radiological hazards, andlstatl detract from the
standards of safetyich thatthese Regulations are intended to provi

safety. Any such controls shall taketoi account

an
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109. Measures should be taken to ensurgddédactive materials kept
secure in transport so as to prevent theft or daraag to ensure that
control of the material is not relinquished inagprately (see Annex I).

109. Measures should be taken to ensure rddibactive materialis

kept secure in transport so as to prevent theftamnage and to ensure

that control of the material is not relinquishedppropriately (ses
Annex ).

1”4

110. Forradioactive materiahaving subsidiary risks, and for transpprt
of radioactive materialwith other dangerous goods, the relevahiO. Forradioactive materialhaving subsidiary risks, and for transp

transport regulations for dangerous goods shallyapp addition to
these Regulations.

ort

of radioactive material with other dangerous goods, the relevant

transport regulations for dangerous goods shalyapmddition to these

Regulations.

STRUCTURE

STRUCTURE

111. This publication is structured so that Sectiodefines the terms
that are required for the purposes of these Reguofat Section Il
provides general provisions; Section IV providesivaty limits and
material restrictions used throughout these Reiguist Section V
provides requirements and controls for transpaoettiSn VI provides
requirements foradioactive materiabnd forpackagingsandpackages
Section VII provides requirements for test proceduand Section VII
provides requirements for approvals and administrat

111. This publication is structured so that Sectiodefines the terms

that are required for the purposes of these Reguokat Section il
provides general provisions; Section IV providesivaty limits and
material restrictions used throughout these Reiguisit Section V
provides requirements and controls for transpoegti8n VI provides
requirements foradioactive materialand forpackagingsandpackages
Section VIl provides requirements for test proceduiand Section VII
provides requirements for approvals and administrat
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Section || DEFINITIONS

Section |l

Section |l

DEFINITIONS

DEFINITIONS

The following definitions shall apply for the puges of thesé
Regulations:

‘The following definitions shall apply for the pusges of thesé
Regulations:

D

A and A

201. A; shall mean the activity value apecial formradioactive
material which is listed in Table 2 or derived in Sectidhdnd is used
to determine the activity limits for the requirertenof these
Regulations A, shall mean the activity value o&dioactive material

other thanspecial formradioactive materiglwhich is listed in Table 2

or derived in Section IV and is used to determhe dctivity limits for
the requirements of these Regulations.

A and A

201. A; shall mean the activity value dpecial form radioactive
material ek thatis listed in Table 2 or derived in Section |V asd
used to determine the activity limits for the regquments of thes
Regulations A, shall mean the activity value o&dioactive material
" other thanspecial formradioactive material #kich that is listed in
Table 2 or derived in Section IV and is used tcedsine the activity
limits for the requirements of these Regulations.

D

Aircraft

202. Cargo aircraft shall mean any aircraft, other thanpassenge
aircraft, which is carrying goods or property.

Aircraft

202. Cargo aircraft shall mean any aircraft, other thanpassenge
aircraft, whichthatis carrying goods or property.

203. Passenger aircrafshall mean an aircraft that carries any person

other than a crew membercarrier's employee in an official capacity,203. Passenger aircrafshall mean an aircraft that carries any person

an authorized representative of an appropriateomaltiauthority, or a other than a crew membergarrier's employee in an official capacity,

person accompanyingc@nsignmenor other cargo. an authorized representative of an appropriateomatiauthority, or a
person accompanyingc@nsignmenbor other cargo.

Approval Approval

204. Multilateral approval shall mean approval by the relevar§04. Multilateral approval shall mean approval by the relevant

competent authorityf the country of origin of theesignor shipment

competent authoritpf the country of origin of théesignor shipment
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as applicable, and also, where tbhensignmentis to be transporte
through or intoany other country, approval by thempetent authority
of that country.

das applicable, and also, where tb@nsignmentis to be transporte
through or intoany other country, approval by thempetent authority
of that country.

205. Unilateral approvalshall mean an approval ofdesignwhich is
required to be given by treompetent authoritgf the country of origin
of thedesignonly.

205. Unilateral approvalshall mean an approval ofdasign#ich that
is required to be given by theompetent authoritpf the country of
origin of thedesignonly.

Carrier

206. Carrier shall mean any person, organization or governn

undertaking the carriage afadioactive materialby any means of undertaking the carriage afdioactive materialby any means of

transport. The term includes bathrriers for hire or reward (known &
common or contractarriers in some countries) ancarriers on own
account (known as privagarriersin some countries).

Carrier
neod6. Carrier shall mean any person, organization or governn
stransport. The term includes bathrriers for hire or reward (known &

common or contractarriers in some countries) anchrriers on own
account (known as privagarriers in some countries).

nent

S

Competent authority

207. Competent authoritghall mean any body or authority designa
or otherwise recognized as such for any purposeoimection with
these Regulations.

Competent authority

t%?. Competent authoritghall mean any body or authority designa
or otherwise recognized as such for any purposeommection with
these Regulations.

ted

Compliance assurance

208. Compliance assurancshall mean a systematic programme
measures applied by@mpetent authorityvhich is aimed at ensurin
that the provisions of these Regulations are mptaugtice.

Compliance assurance

%8. Compliance assurancshall mean a systematic programme
Ymeasures applied by eompetent authoritysich that is aimed at
ensuring that the provisions of these Regulatisasreet in practice.

of

Confinement system

209. Confinement systershall mean the assembly fi§sile material
and packagingcomponents specified by the designer and agredxy

Confinement system

209. Confinement systemhall mean the assembly figsile material
taand packagingcomponents specified by the designer and agreéy

to

the competent authoritgs intended to preserve criticality safety.

the competent authoritgs intended to preserve criticality safety.
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Consignee

210. Consigneeshall mean any person, organization or governr
which is entitled to take delivery ofcnsignment

Consignee

n%%. Consigneeshall mean any person, organization or governr
whichthatis entitled to take delivery of@nsignment

nent

Consignment

211. Consignmentshall mean anyackageor packages or load of
radioactive materiglpresented by eonsignorfor transport.

Consignment

211. Consignmentshall mean anypackageor packages or load of
radioactive materiglpresented by eonsignorfor transport.

Consignor

212. Consignorshall mean any person, organization or governr
which prepares eonsignmentor transport.

Consignor

n%%. Consignor shall mean any person, organization or governr
which thatprepares aonsignmentor transport.

nent

Containment system

213. Containment systeshall mean the assembly of components of
packagingspecified by the designer as intended to retamatiioactive
materialduring transport.

Containment system

the3. Containment systeshall mean the assembly of components of
packagingspecified by the designer as intended to retamatioactive
materialduring transport.

the

Contamination

214. Contaminationshall mean the presence of a radioactive subst
on a surface in quantities in excess of 0.4 Bffanbeta and gamm
emitters andow toxicity alpha emittetsor 0.04 Bg/crh for all other
alpha emitters.

Contamination

a9%%. contaminationshall mean the presence of a radioactive subst
on a surface in quantities in excess of 0.4 Bg/ffanbeta and gamm
emitters andow toxicity alpha emittersor 0.04 Bg/crh for all other
alpha emitters.

D

ance

215. Non-fixed contaminatiorshall meancontaminationthat can be
removed from a surface during routine conditiongafsport.

215. Non-fixed contaminatiorshall meancontaminationthat can be
removed from a surface during routine conditiongafsport.
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216. Fixed contaminatiorshall meancontaminationother thannon-
fixedcontamination

216. Fixed contaminatiorshall meancontaminationother thannon-
fixedcontamination

Conveyance

217.Conveyanceshall mean

(@) For transport by road or rail: amghicle

(b) For transport by water: amessel or any hold, compartment,
defined deck areaf avesseland

(c) For transport by air: arajrcraft.

Conveyance
217.Conveyancehall mean
(a) For transport by road or rail: anghicle;

pi(b) For transport by water: arwessel or any hold, compartment,
defined deck areaf avesse} aad

(c) For transport by air: argircraft.

Criticality safety index

218. Criticality safety indeXCS)) assigned to package overpackor
freight containercontainingfissile materialshall mean a number whig
is used to provide control over the accumulatiopafkagesoverpacks
or freight containersontainingfissile material

Criticality safety index

218. Criticality safety indexCS|) assigned to package overpackor
reight containercontainingfissile materialshall mean a numbetkich
that is used to provide control over the accumulatidnpackages
overpacksor freight containersontainingfissile material

Defined deck area

219. Defined deck areshall mean the area of the weather deck
vessel or of avehicledeck of a roll-on/roll-off ship or ferry, which
allocated for the stowage rHdioactive material

Defined deck area

pPH9. Defined deck areahall mean the area of the weather deck
svessel or of avehicledeck of a roll-on/roll-off ship or ferryaich that
is allocated for the stowage r@#dioactive material

of a

Design

220. Designshall mean the description special formradioactive
material low dispersible radioactive materiabackageor packaging

Design

220. Design shall mean the description dissile material excepted

under para. 417 (fspecial formradioactive materigllow dispersible

which enables such an item to be fully identifi@tie description may
include specifications, engineering drawings, repademonstratin
compliance with regulatory requirements, and otherlevant

S‘Jitem to be fully identified. The description maycinde specification

radioactive materiglpackageor packaging#+ich thatenables such

:

n
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documentation.

engineering drawings, reports demonstrating compéa with
regulatory requirements, and other relevant doctatien.

Exclusive use

221. Exclusive usehall mean the sole use, by a singbasignor of a
conveyancer of a largdreight containeyin respect of which all initial
intermediate and final loading and unloading isriedr out in
accordance with the directions of tt@nsignoror consignee

Exclusive use

221. Exclusive useshall mean the sole use, by a singbasignor of a
, conveyancer of alarge freight containeyin respect of which all initial
intermediate and final loading and unloadarglshipments arecarried
out in accordance with the directions of tbensignoror consignee
where so required by these Regulations

Fissile nuclidesndfissile material

222. Fissile nuclideshall mean uranium-233, uranium-235, plutonit
239, and plutonium-241Fissile material shall mean a materiz
containing any of thdissile nuclides Excluded from the definition o
fissile materialare:

(a)
(b)

Natural uraniumor depleted uraniunwhich is unirradiated; and
Natural uraniumor depleted uraniumnwhich has been irradiated
thermal reactors only.

Fissile nuclidesandfissile material

rA22. Fissile nuclidesshall mean uranium-233, uranium-235, plutonid
11239 and plutonium-241Fissile material shall mean a materiz
fcontaining any of thdissile nuclidesExcluded from the definition o
fissile materialarethe following

(@) Natural uraniumor depleted uraniumich thatis unirradiated
n and
(b) Natural uranium or depleted uraniumw#ich that has been

irradiated in thermal reactors only;

(c) 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
nuclidesin thepackageor in theconsignmenif shipped unpackaged.

m-

16/159




UN/SCETDG/40/INF.25/ADD.2

Freight container

223. Freight containershall mean an article of transport equipment
is designed to facilitate the transport of goodthee packaged o
unpackaged, by one or more modes of transport utitihmdermediate
reloading which is of a permanent enclosed charagggd and strong
enough for repeated use, and must be fitted witlicds facilitating its
handling, particularly in transfer betweeonveyancesand from one
mode of transport to another. A smiadlight containeris that which hag
either any overall outer dimension less than 1.5man internal volume
of not more than 3 MAny otherfreight containeris considered to be
largefreight container

Freight containersmall, large

3. Freight containershall mean an article of transport equipment thaf ia
r permanent character and accordingly strong enoadbetsuitable fo
repeated use; specialtiesigned to facilitate the transport of gooesher
packaged-orunpackageby one ormere other modes of transpgriwithout
intermediate reloadlnqdesmned to be secureghich-is—cf—a—permanen
tedease,andor_readily
>handled havmq flttlnqs for these purposes. Tha téreight containet

=does not mclude the Vehlcleest—lee—ﬁﬁeel—w%h—elewees—taem{amg—l
ofi

A smallfreight containeris shall mean dreight containerthat##ies has
e:%he*—any—ewal#@ﬁe#@mensm%—than—]r@«mn mternal volume of ng
more than 3 m Asy—targeretheriel

large freight containershall mean dreight contalnerthat has an mternc
volume of more than 3n

(/J

al

Intermediate bulk container

Intermediate bulk container

224. Intermediate bulk containgtBC) shall mean a portabfgackaging| 224. Intermediate bulk containe(IBC) shall mean a portable

that: packagingthat:

(@) Has a capacity of not more than 3 m (@) Has a capacity of not more than3 m

(b) Is designed for mechanical handling; and (b) Is designed for mechanical handliags

(c) Is resistant to the stresses produced in randind transport, as(c) Is resistant to the stresses produced in endind transport, as
determined by tests. determined by tests.

Low dispersible radioactive material Low dispersible radioactive material

225. Low dispersible radioactive materiahall mean either a sol d225. Low dispersible radioactive materiadhall mean either a solid

radioactive materialor a solidradioactive materiain a sealed capsule

that has limited dispersibility and is not in powdam.

radioactive materialor a solidradioactive materiain a sealed capsul
that has limited dispersibility and is not in powdam.
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Low specific activity material

226. Low specific activity (LSA) materigdhall meanradioactive
material which by its nature has a limitedpecific activity or
radioactive materialfor which limits of estimated averagspecific
activity apply. External shielding materials surrounding th8A
material shall not be considered in determining the estithaeerage
specific activity

Low specific activity material

226. Low specific activity (LSA) materiathall meanradioactive
material »4ieh that by its nature has a limitedpecific activity or
radioactive materialfor which limits of estimated averagspecific
activity apply. External shielding materials surrounding th8A
material shall not be considered in determining the estithatecrage
specific activity

Low toxicity alpha emitters

227. Low toxicity alpha emittersare: natural uranium, deplets
uranium, natural thorium, uranium-235 or uraniung2gorium-232,
thorium-228 and thorium-230 when contained in asegphysical and
chemical concentrates; or alpha emitters with &lHalof less than 10
days.

b @27.

Low toxicity alpha emitters

Low toxicity alpha emittersare: natural uranium, deplete
uranium, natural thorium, uranium-235 or uranium-238, thori232,
thorium-228 and thorium-230 when contained in areghysical ang
chemical concentrates; or alpha emitters with &ltalof less than 10
days.

-

Management system

228. Management systeshall mean a set of interrelated or interact
elements (system) for establishing policies an@&abjes and enablin
the objectives to be achieved in an efficient difecéve manner.

Replace para. 23
“Quality assurance”

ing
0

%

Maximum normal operating pressure

228. Maximum normal operating pressushall mean the maximu
pressure above atmospheric pressure at mean sehthat would
develop in thecontainment systerm a period of one year under t
conditions of temperature and solar radiation cpoading to
environmental conditions in the absence of ventingernal cooling by
an ancillary system, or operational controls dutnagsport.

m

ne

Maximum normal operating pressure

228 229
maximum pressure above atmospheric pressure at sesdevel that
Would develop in theontainment systemn a period of one year und
the conditions of temperature and solar radiationresponding tg
environmental conditions in the absence of ventingiernal cooling by
an ancillary system, or operational controls dutiagsport.

Maximum normal operating pressurghall mean the
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Overpack

229. Overpackshall mean an enclosure used by a sicgglesignorto
contain one or morpackagesand to form one unit for convenience
handling and stowage during transport.

Overpack

220 230 Overpackshall mean an enclosure used by a singlesignor
db contain one or morpackagesand to form one unit for convenien
of handling and stowage during transport.

ce

Package

230.Packageshall mean the complete product of the packingaijmen,
consisting of theackagingand its contents prepared for transport. |
types ofpackagecovered by these Regulations, which are subjetttet
activity limits and material restrictions of SectidV and meet the
corresponding requirements, are:

(@) Excepted package

(b) Industrial package Type 1 (Type IP-1)
(c) Industrial package Type 2 (Type IP-2)
(d) Industrial package Type 3 (Type IP-3);
(e) Type A package

()  Type B(U) package

(@) Type B(M) package

(h) Type C package.

Packagesontainingfissile materialor uranium hexafluoride are subje
to additional requirements.

Package
230 231 Packageshall mean the complete product of the pach
ptransport. The types giackagecovered by these Regulationskich
> that are subject to the activity limits and materiatrietions of Sectior|
IV and meet the corresponding requiremeats:
(a) Excepted package

(b) Industrial package Type 1 (Type IP-1)
(c) Industrial package Type 2 (Type IP-2)
(d) Industrial package Type 3 (Type IP-3)
(e) Type A package

() Type B(U) package

(@) Type B(M) package

(h) Type C package.

CIl"’ackages:ontainingﬁssile materialor uranium hexafluoride are subje
to additional requirements.

lbeeration, consisting of thpackagingand its contents prepared for

ing

ct

Packaging

Packaging

231. Packagingshall mean one or more receptacles and any

nther
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components or materials necessary for the recestdol perform the

containment and other safety functions 2341 232 Packagingshall mean one or more receptacles and any other
y ’ components or materials necessary for the recegtdol perform the
containment and other safety functions.
See para. 22
Quiality assurance Qualityassurance “management
232. Quality assurancehall mean a systematic programme of conﬂr@%%%&a@%&%&e oy Stem

and inspections applied by any organization or batich is aimed al
providing adequate confidence that the standarshfety prescribed i
these Regulations is achieved in practice.

Radiation level

233. Radiation levelshall mean the corresponding dose rate expre
in millisieverts per hour.

Radiation level

ngg Radiation levelshall mean the corresponding dose rate expre
in millisieverts per houor microsieverts per hour

ssed

Radiation protection programme

234. Radiation protection programmeshall mean systemat
arrangements which are aimed at providing adequatsideration of
radiation protection measures.

Radiation protection programme

c234. Radiation protection programmeshall mean systemat

c

arrangements#sich that are aimed at providing adequate consideration

of radiation protection measures.

Radioactive contents
235. Radioactive contentshall mean theadioactive materiakogether,

Radioactive contents
235. Radioactive contentshall mean theadioactive materiatogether

with any contaminated or activated solids, liquashgl gases within thewith any contaminated or activated solids, liquasgl gases within the
packaging packaging

Radioactive material Radioactive material

236. Radioactive materialshall mean any material contamngga Radioactive material shall mean any material containing

radionuclides where both the activity concentradod the total activity

radionuclides where both the activity concentratiod the total activity

in theconsignmenéxceed the values specified in paras 402—407.
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in theconsignmenéxceed the values specified in paras 402—-407.

Shipment

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

Shipment

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

Special arrangement

238. Special arrangemerghall mean those provisions, approved by
competent authorityunder whichconsignmerst which do not satisfy a
the applicable requirements of these Regulationshearansported.

t

Special arrangement

E%S.Special arrangemerghall mean those provisions, approved by
competent authorityunder whichconsignmerst which that do not
satisfy all the applicable requirements of thesguRdions may be
transported.

the

Special form radioactive material

239. Special form radioactive materiakhall
indispersible solidadioactive materialor a sealed capsule containi
radioactive material

mean either an

%dlspersmle solidadioactive materialor a sealed capsule containi

Special form radioactive material

239. Special form radioactive materialshall mean either an

radioactive material

Specific activity

240. Specific activityof a radionuclide shall mean the activity per
mass of that nuclide. Thepecific activityof a material shall mean th
activity per unit mass of the material in which tagionuclides aré
essentially uniformly distributed.

r5[40. Specific activityof a radionuclide shall mean the activity per u
ﬁnass of that nuclide. Thapecific activityof a material shall mean th
" activity per unit mass of the material in which ttsglionuclides are

Specific activity

essentially uniformly distributed.

nit
e

Surface contaminated object

241. Surface contaminated object (SC6hall mean a solid obje
which is not itself radioactive but which haadioactive material
distributed on its surfaces.

:t241.Surface contaminated object (SC&hpll mean a solid objegtaich

Surface contaminated object

that is not itself radioactive but which hasdioactive material
distributed on its surfase
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Tank

242. Tank shall mean a portable tank (including a tank doety, a
road tankvehicle a rail tank wagon or a receptacle that contanhisls
liquids, or gases, havirg capacity of not less than 450 litres when u
for the transport of gases.

Tank

242.Tankshall mean a portable tank (including a tank doety, a road
tank vehicle a rail tank wagon or a receptacle that contabmlgls
Sﬁ’&ids, or gases, having a capacity of not less th50L Htes when
used for the transport of gases.

Through or into

Through or into

243 Through or intashall mean through or into the countries in whi@43 Through or intashall mean through or into the countries in which

a consignments transported but specifically excludes countieer| a consignmentis transported but specifically excludes countiesr

which a consignmentis carried by air, provided that there are [rwhich a consignmentis carried by air, provided that there are |no

scheduled stops in those countries. scheduled stops in those countries.

Transport index Transport index

igﬁfai-lr-]r(aalnzgo{ct) Iﬂﬂe);((-:rll; as;_'ggidotros%agfﬁ gsigl\lle;f;;ﬁog frnel;?:ger244. Transport index(Tl) assigned to g@ackage overpackor freight

which is Lsed 0 roE/ide c%ntrol over radiation o r'container or to unpackaged SA-I or SCO-| shall mean a number

P Ere. whichthatis used to provide control over radiation exposure

Unirradiated thorium Unirradiated thorium

t2h4a?ﬁ 1lén|rg?(1|?;ﬁ?ur;ﬁgglém Z?alrlarrr;e;rlht:rciﬁlrl:‘r_g?::zontaln|ng not ma "545. Unirradiated thoriumshall mean thorium containing not more than
9 perg ' 10" g of uranium-233 per gram of thorium-232.

Unirradiated uranium Unirradiated uranium

246. Unirradiated uraniumshall mean uranium containing not mora46. Unirradiated uraniumshall mean uranium containing not more

than 2 x 18 Bq of plutonium per gram of uranium-235, not mtiran 9
x 1P Bq of fission products per gram of uranium-235 antimore thar]
5 x 10° g of uranium-236 per gram of uranium-235.

than 2 x 16 Bq of plutonium per gram of uranium-235, not mtiran 9
x 1P Bq of fission products per gram of uranium-235 antimore thar]
5 x 10° g of uranium-236 per gram of uranium-235.
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Uranium — natural, depleted, enriched

247. Natural uraniumshall mean uranium (which may be chemical

separated) having the naturally occurring distrdout of uranium
isotopes (approximately 99.28% uranium-238 and%.Z@anium-235
by mass). Depleted uranium shall mean uranium guntpa lesse
mass percentage of uranium-235 than natural uranidnriched
uranium shall mean uranium containing a greater mass p&ge of
uranium-235 than 0.72%. In all cases, a very smalss percentage
uranium-234 is present.

D

Uranium — natural, depleted, enriched

separated)eaxdag containing the naturally occurring distribution of
uranium isotopes (approximately 99.28% uranium-2881 0.72%
uranium-235, by mass). Depleted uranium shall mesanium
containing a lesser mass percentage of uraniumib3h natura
]uranium. Enriched uraniumshall mean uranium containing a greg
mass percentage of uranium-235 than 0.72%. Inaaks, a very small
mass percentage of uranium-234 is present.

5/47. Natural uraniumshall mean uranium (which may be chemically

ter

Vehicle

248. Vehicleshall mean a roagehicle(including an articulated vehicle
i.e. a tractor and semi-trailer combination), @l car or railway
wagon. Each trailer shall be considered as a siepagrhicle

Vehicle

'248.Vehicleshall mean a road vehicle (including an articulatehicle,
i.e. a tractor and semi-trailer combination), @ald car or railway
wagon. Each trailer shall be considered as a siepagrhicle

Vessel

249. Vesselshall mean any seagoinvgsselor inland waterway craft
used for carrying cargo.

Vessel

249. Vesselshall mean any seagoing vessel or inland waterovait
used for carrying cargo.
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Section [l GENERAL PROVISIONS

2009 EDITION

20xx draft 2.51

Remarks

Section Il

Section Il

GENERAL PROVISIONS

GENERAL PROVISIONS

RADIATION PROTECTION

RADIATION PROTECTION

301. Doses to persons shall be below the reledmse limits.
Protection and safety shall be optimized in orthet the magnitude g
individual doses, the number of persons exposedi ttaan likelihood of
incurring exposure shall be kept as low as readgnabhievable,
economic and social factors being taken into acgownthin the
restriction that the doses to individuals be subjeadose constraints.
structured and systematic approach shall be ada@ptddshall includg
consideration of the interfaces between transpattather activities.

f301. Doses to persons shall be below the relevas# timits. Protectior
and safety shall be optimized in order that the mtade of individual
doses, the number of persons exposed the likelihood of incurrin
exposure shall be kept as low as reasonably adiieggvaconomic an

» doses to individualse are subject to dose constraints. A structured
systematic approach shall be adopted and shalldactonsideration g
the interfaces between transport and other agsviti

Asocial factors being taken into account, within thetriction that the

Y
0|
and
f

302. Aradiation protection programmshall be established for th
transport ofradioactive material The nature and extent of the measty
to be employed in the programme shall be relatelganagnitude an
likelihood of radiation exposures. The programmallshcorporate the
requirements of paras 301, 303-305, 311 and 55%ogr&mme
documents shall be available, on request, for ictspe by the relevan
competent authority

e
rg82. A radiation protection programmehall be established for tk

dtransport ofradioactive material The nature and extent of the measl

» to be employed in the programme shall be relateétiéanagnitude an
likelihood of radiation exposures. The programmallsimcorporate the

trequirements of paras 301, 303-305, 311 &&& 562 Programme
documents shall be available, on request, for rtgpe by the relevan
competent authority

e
ires
a

1)

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

(@) Is likely to be between 1 and 6 mSv in a yeallpse assessme
programme via workplace monitoring or individual mitoring
shall be conducted; or

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

303. For occupational exposures arising from trarisactivities, wherg
it is assessed that the effective degber:

nt

(@) Is likely to be between 1 and 6 mSv in a yeatpse assessme
programme via workplace monitoring or individual mitoring

shall be conducted; or

(b)

Is likely to exceed 6 mSv in a year, indivilo@onitoring shall be

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

conducted.

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

EMERGENCY RESPONSE EMERGENCY RESPONSE
304. In the event of accidents or incidents during transport of
radioactive materigl emergency provisions, as established by relejdft. In the event of accidents or incidents durthg transport o

national and/or international organizations, shallobserved to prote
persons, property and the environment. Appropgaidelines for suct
provisions are contained in Ref. [4].

ctradioactive materigl emergency provisions, as established by rele
1 national and/or international organizations, shallobserved to prote
persons, property and the environment. Appropgaieelines for such
provisions are contained in Ref. [4].

vant
Ct
N

305. Emergency procedures shall take into accthenfformation of
other dangerous substances that may result frometiion betwee
the contents of aonsignmentind the environment in the event of
accident.

n305. Emergency procedures shall take into accdumtférmation of
apther dangerous substances that may result frommeghetion betwee
the contents of @onsignmentnd the environment in the event of
accident.

an

QUALITY ASSURANCE

QUALIAASSURANGE MANAGEMENT SYSTEM

306. Quality assurancerogrammes based on international, nationa
other standards acceptable to tleempetent authorityshall be
established and implemented for tlesign manufacture, testing
documentation, use, maintenance and inspectionll ofpecial form
radioactive materigllow dispersible radioactive materianhdpackages =
and for transport and in-transit storage operattorensure compliang
with the relevant provisions of these Regulatiddettification that the
designspecification has been fully implemented shallavailable to
the competent authorityThe manufactureigonsignoror user shall bg
prepared to provide facilities f@ompetent authoritinspection during
manufacture and use and to demonstrate to any zZzgr@ompetent
authority that:

1| 206. A management systefvased or
mternatlonal natlonal or other standards accéptéd the competent
g,authority shall be established and implementeddtractivities within
the scope of the Requlatlons as |dent|f|ed in p;hm f@Hh%d%bgﬁ

eeepa:eeﬁsto ensure compllance W|th the relevant provisiohghese
> Regulations. Certification that th@esign specification has been ful
implemented shall be available to thmmpetent authority The

manufacturerpon5|gnoror user shaII be prepared—erevrde—ﬁaeemes

<

1 to

(@) The manufacturing methods and materials usednhaaccordancs
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with the approvedesignspecifications; and
(b) All packagingsare periodically inspected and, as necess
repaired and maintained in good condition so they tontinue tg
comply with all relevant requirements and speciimas, even
after repeated use.

Where competent authority approvas required, suclapproval shall
take into account and be contingent upon the adggofithe quality
assurance programme

(a) To provide facilities for inspection during ndiacture and use;

a(r% To demonstrate compliance with these Requlatiorthecompetent

authority.

Where competent authorityapproval is required, such approval shall
take |nto account and be contingent upon the adgqabthe guality
:: anagement system
COMPLIANCE ASSURANCE COMPLIANCE ASSURANCE
307. Thecompetent authoritys responsible for assuring complianic807. The competent authorityis—espensislefer shall assuesrg
with these Regulations. Means to discharge thiparesibility include these Regulatlon%aﬁ%%é%%h%g#m

the establishment and execution of a programmenfonitoring the
design manufacture, testing, inspection and maintenah@ackaging
special form radioactive material and low dispersible radioactivé
material and the preparation, documentation, handlingstadage of
packagesby consignorsand carriers, to provide evidence that th
provisions of these Regulations are being metacture.

compllance W|th

308. The relevantompetent authorityshall arrange for periodi
assessments of the radiation doses to personsodie ttransport o
radioactive materiglto ensure that the system of protection and ys3
complies with the Basic Safety Standards [2].

(g

f 308. The relevantcompetent authorityshall arrange for periodic
ifagsessments of the radiation doses to personsodtree ttransport of

complies with the Basic Safety Standards [2].

radioactive materialto ensure that the system of protection and safet

NON-COMPLIANCE

NON-COMPLIANCE
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309.

Regulations applicable tadiation levelor contamination

In the event of non-compliance with any liniit these

309. In the event of non-compliance with any limithese Regulation
applicable taadiation levelor contamination

[

(a) theconsignorshall be informed of the non-compliance by: (a) Theconsignor consignee, carrieand any organization involved
during transport, who may be affected appropriateshall be
(i) the carrier if the non-compliance is identified during informed of the non-compliance by:
transport; or () The carrier if the non-compliance is identified during
transport; or
(i)  the consigneef the non-compliance is identified at receip; (i)  Theconsigneéf the non-compliance is identified at receipf.
(b) thecarrier, consignoror consignegas appropriate, shall: (b) Thecarrier, consignoror consignegas appropriate, shall:
() Take immediate steps to mitigate the consequencekeof
() take immediate steps to mitigate the consegeerad the non-compliance;
non-compliance; (i) Investigate the non-compliance and its causes,mstances
and consequences;
(i) investigate the non-compliance and its causes, (jiy Take appropriate action to remedy the causes |and
circumstances and consequences; circumstances that led to the non-compliance argtdwent
_ _ a recurrence of circumstances similar to thoseldthto the
(i) take appropriate action to remedy the causasd non-compliancezad
circumstances that led to the non-compliance anmeent (iv) Communicate to the relevanbmpetent authority(ieg)n the
a recurrence of circumstances similar to thoseléugto the causes of the non-compliance and on correctiveeventive
non-compliance; and actions taken or to be takersd
) ) o (c) The communication of the non-compliance to dmmsignorand
(iv) communicate to the relevacompetent authority(ies)n the the relevantcompetent authority(iesyespectively, shall be made
causes of the non-compliance and on correctivel or 55 gsoon as practicable and it shall be immediatenever an
preventive actions taken or to be taken; and emergency exposure situation has developed oviagng.
(c) the communication of the non-compliance to teasignorand
the relevantompetent authority(iesyespectively, shall be made
as soon as practicable and it shall be immediateneder an
emergency exposure situation has developed ovelalgng.
SPECIAL ARRANGEMENT SPECIAL ARRANGEMENT
310. Consignmerst for which conformity with the other provisions |0810. Consignmentgor which conformity with the other provisions pf
these Regulations is impracticable shall not besiarted except undéetthese Regulations is impracticable shall not besparted except under
special arrangementProvided thecompetent authoritys satisfied that special arrangementProvided thecompetent authoritys satisfied thag
conformity with the other provisions of these Regioins is| conformity with the other provisions of these Regons is
impracticable and that the requisite standardsafétg established byimpracticable and that the requisite standardsafdtg established by
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these Regulations have been demonstrated throughsnadternative to these Regulations have been demonstrated throughsnadternative t

the other provisions, theompetent authoritymay approvespecial
arrangementtransport operations for single or a planned segé
multiple consignmentsThe overall level of safety in transport shall
at least equivalent to that which would be providfesll the applicable
requirements had been met. Eonsignmentsf this type,multilateral
approvalshall be required.

the other provisions, theompetent authoritymay approvespecial
arrangementtransport operations for single or a planned sepé

baultiple consignmentsThe overall level of safety in transport shalldte

least equivalent to that which would be providedilifthe applicablé
requirements had been met. Fansignment®f this type,multilateral
approvalshall be required.

D

174

TRAINING

TRAINING

311. Workers shall receive appropriate trainingoewning radiatior
protection including the precautions to be obsernvedrder to restric

might be affected by their actions.

311. Workers shall receive appropriate training cesning radiation

protection, including the precautions to be obsgmeorder to restrict
their occupational exposure and the exposure oéroglersons who their occupational exposure and the exposure oérofersons wh

might be affected by their actions.

312. Persons engaged in the transportadioactive materialshall

receive training in the contents of these Regutaticommensurate withreceive training in the contents of these Regulaticommensurate wit]

their responsibilities.

312. Persons engaged in the transportraafioactive materialshall

their responsibilities.

313. Individuals such as those who classigioactive materigl pack
radioactive materigl mark and labelradioactive materigl prepare
transport documents foradioactive materigl offer or accept
radioactive materiaffor transport; carry or handladioactive material
in transport; mark or placard or load or unlgetkagesof radioactive
material into or from transportehicles bulk packagingsor freight
containers or are otherwise directly involved in the trangpof
radioactive materialas determined by theompetent authorityshall
receive the following training:

(8) General awareness/familiarization training:

(i) Each person shall receive training designedptovide
familiarity with the general provisions of thesegrkations;
(i) Such training shall include a description bétcategories g

radioactive materigl labelling, marking, placarding an
packagingand segregation requirements; a descriptiof

n of

313. Individuals such as those who class#gioactive materigl pack
radioactive materigl mark and labelradioactive materigl prepare
transport documents foadioactive materigloffer or acceptadioactive
material for transport; carry or handladioactive materiain transport;
mark or placard or load or unloapackagesf radioactive materiainto
or from transportehicles bulk packagingsor freight containersor are
otherwise directly involved in the transport mafdioactive materialas
determined by thecompetent authorityshall receive the following
training:

(a) General awareness/familiarization training

(i) Each person shall receive training designed to igeo
familiarity with the general provisions of thesegRkations:;
(i) Such training shall include a description of théegaries of]

radioactive materigl labelling, marking, placarding ar
packagingand segregation requirements; a description o
purpose and content of thadioactive materialtransport

)

<

d
[ the

document; and a description of available emerge

ncy
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the purpose and content of thedioactive material
transport document; and a description of availg
emergency response documents;

(b) Function specific training: Each person sha@teive detaileg
training concerning specificradioactive material transport
requirements which are applicable to the functibat tperson
performs;

(©)
event of a release and the functions performed) pacson shal
receive training on:

(i) Methods and procedures for accident avoidasceh as
proper use opackagehandling equipment and appropria
methods of stowage o&dioactive materig|

(i) Available emergency response information armavio use

it;

(i) General dangers presented by the various goaies of
radioactive materialand how to prevent exposure to thc
hazards, including if appropriate the use of peab
protective clothing and equipment; and

Immediate procedures to be followed in the révef an
unintentional release g&dioactive materiglincluding any,
emergency response procedures for which the peis
responsible and personal protection procedures dd
followed.

(iv)

Safety training: Commensurate with the riskeaposure in the

response documents
able
(b) Function specific training: Each person shateive detaileg
training concerning specificradioactive material transport
requirementsaaieh that are applicable to the function that pers

performs.

(c) Safety training: Commensurate with the rislegposure in the evef
of a release and the functions performed, eaclopesisall receive
training on:

() Methods and procedures for accident avoidance, S
proper use opackagehandling equipment and appropri
methods of stowage o&dioactive materig|

(i)  Available emergency response information and houswit;

ate (i)

radioactive materialand how to prevent exposure to the

hazards, including, if appropriate, the use of @eas
protective clothing and equipmeiat;<l

Immediate procedures to be followed in the eventani

unintentional release ahdioactive material including any

emergency response procedures for which the peis
responsible and personal protection procedures eag

followed.

(iv)

pse

General dangers presented by the various categofi¢

on

nt

—

e

S
pse

314. Records of all safety training undertakenlldb& kept by the
employer and made available to the employee ifestpadl.

314. Records of all safety training undertaken Ishal kept by the
employer and made available to the employee ifestpd.

315. The training required in para. 313 shall bavided or verified
upon employment in a position involvimgdioactive materiatransport
and shall be periodically supplemented with retrgjnas deeme

315. The training required in para. 313 shall bevjoled or verified
upon employment in a position involvimgdioactive materiakransport

dand shall be periodically supplemented with retrgjnas deeme

1=
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appropriate by theompetent authority

appropriate by theompetent authority
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Section IV ACTIVITY LIMITS AND CLASSIFICATION

Section IV Section IV

ACTIVITY LIMITS AND CLASSIFICATION ACTIVITY

LIMITS AND CLASSIFICATION

GENERAL PROVISIONS GENERAL PROVISIONS

401. Radioactive materiashall be assigned to one of the UN numbet61. Radioactive materialshall be a53|gned to one of the |

specified in Table 1 depending on the activity lexfethe radionuclides numbers specmed |n Table 2

contained in gpackage the fissile or non-fissile properties of these
radionuclides, the type @lackageto be presented for transport, and
nature or form of the contents of thackage or special arrangemest|
governing the transport operation, in accordance wie provisions
laid down in 408 to 435 below.

TABLE 1 EXCERPTS FROM LIST OF UNITED NATIONS NUMBER PROPER
SHIPPING NAMES AND DESCRIPTIONS

Assignment of PROPER SHIPPING NAME
UN Numbers and descriptidn

Excepted package

& The “PROPER SHIPPING NAME” is found in the columPROPER SHIPPING NAME an
description” and is restricted to that part showmiCAPITAL LETTERS. In the cases of UN 2909, U
2911, UN 2913 and UN 3326, where alternative prepgping names are separated by the word
only the relevant proper shipping name shall beluse

b Fissile-excepted” appliesnly to thosgpackagesomplying with para. 417.

TABLE 1 EXCERPTS
PROPER SHIPPING NA

FROM LIST OFRJHEELMNAHOMS UN NUMBERS,

MES AND DESCRIPTIONS

Assignment of
UN Numbers

PROPER SHIPPING NAME
and descriptidn

Exceptedackage

UN 3XXX RADIOACTIVE MATERIAL, EXCEPTED

PACKAGE - URANIUM HEXAFLUORIDE,
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less than 0.1 kg per package, non-fissile oiildiss
exceptel]
@ The “PROPER SHIPPING NAME” is found in the colum®ROPER SHIPPING NAME ang
description” and is restricted to that part showrCAPITAL LETTERS. In the cases of UN 2909, UN
2911, UN 2913 and UN 3326, where alternative pragbgping names are separated by the word “pr”,
only the relevant proper shipping name shall beluse
® The term“fissile-excepted’agghesrefersonly t material
excepted undepara. 417.
BASIC RADIONUCLIDE VALUES BASIC RADIONUCLIDE VALUES
402. The following basic values for individual iaglclides are given402. The following basic values for individual raduclides areg
in Table 2: given in Table 2:
(&) A;andA;in TBq; (&) A;andA;in TBq;
(b) Activity concentration for exempt material img; and (b) Activity concentratiodimits for exempt material in Bg/giad
(c) Activity limits for exemptconsignmentg Bq. (c) Activity limits for exemptconsignmenti Bg.
DETERMINATION OF BASIC RADIONUCLIDE VALUES DETERMINATION OF BASIC RADIONUCLIDE VALUES
403. For individual radionuclides which are natdid in Table 2, the403. For individual radionuclides:sish
determination of the basic radionuclide valuesrretkto in para. 402 (2) Thatare not listed in Table 2, the determination & Hasic radionuclide
shall requiremultilateral approval It is permissible to use a&% value values referred to in para. 402 shall requireltilateral approval. For
calculated using a dose coefficient for the appab@riung absorption these radionuclides, activity concentrations faeramt material and
type, as recommended by the International Comnmission activity limits for exemptconsignmentsshall be calculated in
Radiological Protection, if the chemical forms afch radionuclide accordance with the principles established in tf®S H2] It is
under both normal and accident conditions of trartspre taken into permissible to use ah.value calculated using a dose coefficient for the
consideration. Alternatively, the radionuclide \esun Table 3 may be zélf’prolf’_”a_"e lung ;bds'ozptipnlt)g)e,t g rec%ﬁﬁ‘e”ﬂ_‘?y'mem?ﬂo”i
H o H ommission on adlologica rotecton, 1 e cC ITorms or eacC
used without obtainingompetent authoritgpproval. radionuclide under both gnormal and accident cooadtiof transport are
taken into consideration. Alternatively, the radiolide values in Table 3
may be used without obtainimgmpetent authoritgpproval.

(b) In instruments or articles in which thradioactive materialis
enclosed in or is included as a component pat@fristrument or
other manufactured article and which meet para.(dR3lternative
basic radionuclide values to those in Table 2 lf@r activity limit
for an exemptconsignmentare permitted and shall require
multilateral approval Such alternative activity limits for an exempt
consignmenshall be calculated in accordance with the priesip
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set out in the BSS [2].

404. In the calculations &; andA, for a radionuclide not in Tabl
2, a single radioactive decay chain in which thdiaauclides are
present in their naturally occurring proportiongidain which no

that of the parent nuclide, shall be considered amgle radionuclide
and the activity to be taken into account and Aher A, value to be
applied shall be thatorresponding to the parent nuclide of that ch
In the case of radioactive decay chains in which @aughter nuclide
has a half-life either longer than 10 days or longEan that of the
parent nuclide, the parent and such daughter regclidhall be
considered as mixtures of different nuclides.

e404.
a single radioactive decay chain in which the nadalides are present

; the parent nuclide, shall be considered as a shaglenuclide; and th
activity to be taken into account and theor A, value to be applie

different nuclides.

In the calculations &; andA, for a radionuclide not in Table 2

their naturally occurring proportions, and in whiohgregerydaughter
progeny nuclide has a half-life either longer th@ndays or longer thannuclide has a half-life either longer than 10 daydonger than that g

ashall be that corresponding to the parent nuclfdeat chain. In the cas
» of radioactive decay chains in which any daughtelide has a half-life
» either longer than 10 days or longer than thatefgarent nuclide, th

parent and such daughter nuclides shall be corsidas mixtures o

cDL-J_tU—h

TABLE 2. BASIC RADIONUCLIDE VALUES
Activity concentration for exempt material

(a) A, and/or A, values for these parent radionuclides incl
contributions from daughter radionuclides with Halés less than
10 days, as listed in the following:

TABLE 2. BASIC RADIONUCLIDE VALUES
TITLE: Activity concentratiorlimit for exempt material

uda) A, and/or A, values for these parent radionuclides incl
contributions fromtheir progenye ' ewith half-
lives less than 10 days, as listed in the following

de

405. For mixtures of radionuclides, the determiamatof the basiq
radionuclide values referred to in para. 402 maydeéermined as
follows:

1
()
- X()

Xm=

where

£(i)

is the fraction of activity or activity concenation of radionuclidg
i in the mixture;

X(i) is the appropriate value @&; or A;, or the activity concentratio
for exempt material or the activity limit for an empt

consignmenas appropriate for the radionuclide i; and

X, Is the derived value ok, or A,, or the activity concentration fg

405.
5 radionuclide values referred to in para. 402 maydeéermined a
follows:

1
()
- X(i)

Xm=

where

f(i)
i in the mixture.
nX(i)
limit for exempt material or the activity limit for arxeampt
consignmenas appropriate for the radionuclidesia«

rXm is the derived value @& or A, or the activity concentratidimit

For mixtures of radionuclidegse—<detepminatien—othe basic

is the fraction of activity or activity concenation of radionuclidg

is the appropriate value @ or A,, or the activity concentratio
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exempt material or the activity limit for an exengmnsignmen
in the case of a mixture.

for exempt material or the activity limit for an empt
consignmenin the case of a mixture.

406. When the identity of each radionuclide is Wwnobut the

individual activities of some of the radionuclidage not known, the
radionuclides may be grouped and the lowest radiaiai value, ag
appropriate, for the radionuclides in each groupy mi@ used in

applying the formulas in paras 405 and 429. Groupg be based o

the total

alpha activity and the total beta/gamutévitly when these ar

known, using the lowest radionuclide values for #fygha emitters o
beta/gamma emitters, respectively.

406. When the identity of each radionuclide is knowut the
radionuclides may be grouped and the lowest radia®i value, ag
nthe formulas in paras 405 a#&9430 Groups may be based on the td

rusing the lowest radionuclide values for the alpbanitters or
beta/gamma emitters, respectively.

> individual activities of some of the radionuclidese not known, the
appropriate, for the radionuclides in each grouy b®used in applying

palpha activity and the total beta/gamma activityewhhese are known

tal

TABLE 3. BASIC RADIONUCLIDE VALUES FOR UNKNOWN
RADIONUCLIDES OR MIXTURES

TABLE 3. BASIC RADIONUCLIDE VALUES FOR UNKNOWN
RADIONUCLIDES OR MIXTURES

407. For individual radionuclides or for mixtureSradionuclides for
which relevant data are not available, the valiresva in Table 3 shal
be used.

407. For individual radionuclides or for mixturefsradionuclides for
| which relevant data are not available, the valiesva in Table 3 shal
be used.

CLASSIFICATION OF MATERIAL

CLASSIFICATION OF MATERIAL

Low specific activity (LSA) material

Low specific activity (LSA) material

408. Radioactive materiainay only be classified dSA materiaif the
conditions of paras 226, 409-411 and 516-520 ate me

408. Radioactive materiamay only be classified dsSA materialif
the conditions of paras 226, 409-411 &a8 517520522 are met.

409. LSA materiakhall be in one of three groups:

(@) LSA-I (a) LSA-I

() Uranium and thorium ores and concentrates ohswres, and () Uranium and thorium ores and concentrates @hsores, and
other ores containing naturally occurring radioimdes which other ores contalnmg naturally occurrlng radmtdﬂ»#haeh
are intended to be processed for the use of tlaeenuclides;

(i) Natural uranium, depleted uraniumatural thorium or theif (i) Natural uranium, depleted uranlunm,atural thorlum or thei
compounds or mixtures, that are unirradiated ansolid or compounds or mixtureghat are unirradiated and in solid
liquid form; liquid form;

(i) Radioactive materialfor which the A, value is unlimited (iii) Radloactlve materlatfor which the A, value is unlimited
excludingfissile materialnot excepted under para. 417; or —AFissile

(iv) Otherradioactive materiain which the activity is distributeg matenal may be mcluded onIv |f excepted under para., 417

throughout and the estimated averagecific activitydoes not (iv) Otherradioactive materialin which the activity is distribute

409. LSA materiakhall be in one of three groups:

-

or
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exceed 30 times the values for activity concermtrasipecified

in paras 402-407, excludinfissile material not excepted

under para. 417.

(b) LSA-II

(i)
(ii)

Water with a tritium concentration of up to O'8q/L; or

Other material in which the activity is didtrited throughout

and the estimated averagpecific activitydoes not exceed 1
“AJlg for solids and gases, and°29/g for liquids.

(c) LSA-II
Solids (e.g. consolidated wastes, activated mddgri@xcluding
powders, meeting the requirements of para. 60d/hich:

(i)

(ii)

(iif)

Theradioactive materiais distributed throughout a solid or
collection of solid objects, or is essentially wnifily
distributed in a solid compact binding agent (sasltoncrete
bitumen, ceramic, etc.);

The radioactive materialis relatively insoluble, or it i$

intrinsically contained in a relatively insolubleatrix, so that,
even under loss gfackaging the loss ofadioactive material

per packageby leaching when placed in water for seven days

would not exceed 04,; and

The estimated averagsecific activityof the solid, excluding

any shielding material, does not exceed 2 XA.

throughout and the estimated averagecific activitydoes not
exceed 30 times the values for act|V|ty conceraratipecified

in paras 402—40&xeludingh
para—4L7 Fissile materialmay be mcIuded only |f excepte

under para. 417.
(b) LSA-II
(i) Water with a tritium concentration of up to 0.8J/B; &+
(i) Other material in which the activity is digtuted throughou
and the estimated averagpgecific activitydoes not exceed 1
*Aolg for solids and gases, and°2g/g for liquids.
(c) LSA-III
Solids (e.g. consolidated wastes, activated madgri@xcluding
powdersthat meetag the requirements of para. 601, in which:
() The radioactive materialis distributed throughout a solid or
collection of solid objects, or is essentially wnifly
: distributed in a solid compact binding agent (saslconcrete
bitumenr andceramie<te):,

(i) The radioactive material is relatively insoluble, or it i
intrinsically contained in a relatively insolubleatrix, so that,
even under loss gfackaging the loss ofradioactive material
per packageby leaching when placed in water for seven d
would not exceed 04:, aa4
(iif) The estimated averagpecific activityof the solid, excluding

any shielding material, does not exceed 2 XAL.

D

a

2d

[

ays

410. A singlepackageof non-combustible solid SA-Il or LSA-III
material, if carried by air, shall not contain an activgseater than 300

Ao

410. Asingle package of non-combustible solid US8r LSA-III
Dmaterial, if carried by air, shall not contain antivaty greater than 3000
A

411. Theradioactive contents a singlepackageof LSA materiakhall
be so restricted that thradiation levelspecified in para. 516 shall n
be exceeded, and the activity in a singlckageshall also be so
restricted that the activity limits for @nveyancapecified in para. 52
shall not be exceeded.

411. Theradioactive contentsn a singlepackageof LSA material
oshall be so restricted that thadiation levelspecified in paras+6 517
-shall not be exceeded, and the activity in a sipglekageshall also be

520522 shall not be exceeded.

Dso restricted that the activity limits fora@nveyancespecified in paral

Surface contaminated object (SCO)

Surface contaminated object (SCO)

412. Radioactive material may be classified as @@ conditions of

412. Radioactive material nimy classified aSCOif the conditions
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paras 241, 413, 414 and 516-520 are met.

of paras 241, 413, 414 aBds5517-520522are met.

413. SCO shall be in one of two groups:
SCO-I A solid object on which:

(@)

(b)

(i)

(ii)

(iii)

SCO-It A solid object on which either thixed or non-fixed
contamination on the surface exceeds the applicable lin
specified forSCO-lin (a) above and on which:

(i)

(ii)

(iii)

The non-fixed contaminatioron the accessible surfa
averaged over 300 ¢énfor the area of the surface if I
than 300 cf) does not exceed 4 Bg/énfor beta and
gamma emitters antbw toxicity alpha emittersor 0.4
Bg/cnt for all other alpha emitters; and

The fixed contaminationon the accessible surface avera
over 300 crh (or the area of the surface if less than

cnt) does not exceed 4 x “1Bg/cnt for beta and gamm
emitters andow toxicity alpha emittersor 4 x 16 Bg/cnf
for all other alpha emitters; and

The non-fixed contaminatioplus thefixed contamination
on the inaccessible surface averaged over 300(omnthe
area of the surface if less than 300 cdoes not exceed 4
10" Bg/cnt for beta and gamma emitters alogh toxicity
alpha emitters or 4 x 18 Bg/cnf for all other alpha
emitters.

The non-fixed contaminationon the accessible surfa
averaged over 300 ¢énfor the area of the surface if I
than 300 crf) does not exceed 400 Bg/tror beta and
gamma emitters antbw toxicity alpha emittetsor 40
Ba/cnt for all other alpha emitters; and

The fixed contaminatioron the accessible surface, avera
over 300 crh (or the area of the surface if less than

cnt) does not exceed 8 x °1Bg/cnf for beta and gamm
emitters andow toxicity alpha emittersor 8 x 10 Bg/cnf
for all other alpha emitters; and

The non-fixed contaminatioplus thefixed contamination
on the inaccessible surface averaged over 300(aomnthe
area of the surface if less than 300 cdoes not exceed 8

(a)
ce
SS

ged
300

(b)

nits

Ce
SS

ged
300

10° Bg/cnt for beta and gamma emitters alogh toxicity

413. SCO shall be in one of two groups:
SCO-t A solid object on which:

(i)

(ii)

(iif)

SCO-It A solid object on which either thixed or non-fixed
contamination on the surface exceeds the applicable lif
specified forSCO-lin (a) above and on which:

(i)

(ii)

(iif)

The non-fixed contaminatioron the accessible surfa
averaged over 300 ¢énfor the area of the surface if le
than 300 crf) does not exceed 4 Bg/énfor beta and
gamma emitters antbw toxicity alpha emittersor 0.4
Bg/cnt for all other alpha emittezsaa«l

The fixed contaminationon the accessible surface avera
over 300 crh (or the area of the surface if less than
cnt) does not exceed 4 x “1Bg/cnt for beta and gamm
emitters andow toxicity alpha emittersor 4—<215 4000
Ba/cnt for all other alpha emittersaa«l

The non-fixed contaminatioplus thefixed contamination
on the inaccessible surface averaged over 300(omnthe
area of the surface if less than 300 )cdoes not exceed 4
10" Bg/cnt for beta and gamma emitters aosh toxicity
alpha emitters or 4«15 4000 Bg/cnt for all other alpha
emitters.

The non-fixed contaminationon the accessible surfa
averaged over 300 ¢énfor the area of the surface if le
than 300 crf) does not exceed 400 Bg/tror beta and
gamma emitters antbw toxicity alpha emittersor 40
Ba/cnt for all other alpha emittersaa<l

The fixed contaminatioron the accessible surface, avera
over 300 crh (or the area of the surface if less than

cnt) does not exceed 8 x °1Bg/cnf for beta and gamm
emitters andow toxicity alpha emittersor 8 x 10 Ba/cnt
for all other alpha emittersaaé

The non-fixed contaminatioplus thefixed contamination
on the inaccessible surface averaged over 300(omnthe
area of the surface if less than 300 cdoes not exceed 8
10° Bg/cnt for beta and gamma emitters aos toxicity

Ce

jed
300

nits

Ce
SS

ped
300
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alpha emitters or 8 x 10 Bg/cnt for all other alphg
emitters.

emitters.

alpha emitters or 8 x 10 Bg/cnt for all other alpha

414. Theradioactive content&n a singlepackageof SCOshall be sa
restricted that theadiation level specified in para. 516 shall not
exceeded, and the activity in a singlEckageshall also be so restricte
that the activity limits for @onveyancepecified in para. 520 shall n
be exceeded.

414.

othat the activity limits for a&onveyancepecified in paras2£ 522 shall
not be exceeded.

Theradioactive contents a singlepackageof SCOshall be sg
beestricted that theadiation levelspecified in paras36 517 shall not be
pcexceeded, and the activity in a singleckageshall also be so restricte

2d

Special form radioactive material

Special form radioactive material

415. Radioactive materialmay be classified asspecial form
radioactive materiabnly if it meets the requirements of paras 6824
and 802.

415. Radioactive material may be classified asspecial
radioactive materialonly if it meets the requirements of paras -602
and 802.

form

Low dispersible radioactive material

Low dispersible radioactive material

416. Radioactive materialmay be classified asow dispersible
radioactive materialonly if it meets the requirements of para. 6
taking into account the requirements of paras 6@B389H2.

416.

into account the requirements of paé&s 665and 802.

Radioactive materialmay be classified asow dispersible
Oadioactive materiabnly if it meets the requirements of para. 605k

Fissile material

Fissile material

417. Packagesontainingfissile materialshall be classified under th
relevant entry in Table 1 fdissile materialunless the conditions i
para 672 and one of the following conditions aré: me

. . , xcepted byone of t
(&) A mass limit perconsignmenprovided that the smallest extern D)(f) of this paraqrapf&%et and transported subject to t

requirements of para 570. All provisions apply omdy material in
packagesthat meets the requirements of para. 636 unlepadkaged

dimension of eacpackages not less than 10 cm, such that:

masof uranium-235(g)+ masf other fissile nuclideqQ) 1
X Y =

where X and Y are the mass limits defined in Tahlprovided thaf
either:

() each individualpackagecontains not more than 15 g fidsile
nuclides for unpackaged material, this quantity limitatisimall
apply to theconsignmenbeing carried in or on th@onveyance
or

inclassified under the relevant entag FISSILE in accordance with
Table 1%%ma%ﬁalunless

material is specifically allowed in the provision.

€117, Fissile materialand packagescontainingfissile materialshall be
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(b)

(c)

(d)

(i) the fissile materialis a homogeneous hydrogenous solution or
mixture where the ratio dissile nuclidesto hydrogen is less

than 5% by mass; or

(iii) there are not more than 5 g B$sile nuclidesin any 10 litre
volume of material.

Beryllium shall not be present in quantities exdegdl% of the
applicable consignmentmass limits provided in Table 4 exce
where the concentration of beryllium in the maledaes not
exceed 1 gram beryllium in any 1000 grams.

Deuterium shall also not be present in quantitieseding 1% of

the applicableonsignmentnass limits provided in Table 4 except

where deuterium occurs up to natural concentratidrydrogen.

Uranium enriched in uranium-235 to a maximuml®é by mass
and with a total plutonium and uranium-233 conteoit exceeding
1% of the mass of uranium-235, provided that fiegile nuclideg
are distributed essentially homogeneously throughioel material,
In addition, if uranium-235 is present in metallaxide or carbide
forms, it shall not form a lattice arrangement.

Liquid solutions of uranyl nitrate enriched imanium-235 to a4

maximum of 2% by mass, with a total plutonium amanium-233
content not exceeding 0.002% of the mass of uranamd with a
minimum nitrogen to uranium atomic ratio (N/U) of 2
Plutonium containing not more than 20%is$ile nuclidedy mass|
up to a maximum of 1 kg of plutonium pssnsignmentShipments
under this exception shall be un@eclusive use

pt

(ka) Uranium enriched in uranium-235 to a maximum & by mass
and with a total plutonium and uranium-233 contawit exceeding
1% of the mass of uranium-235, provided that fitksile nuclides
are distributed essentially homogeneously througkioel material
In addition, if uranium-235 is present in metallaxide or carbide
forms, it shall not form a lattice arrangement

(eb) Liquid solutions of uranyl nitrate enriched inanium-235 to 4
maximum of 2% by mass, with a total plutonium amanium-233
content not exceeding 0.002% of the mass of uranand with a
minimum nitrogen to uranium atomic ratio (N/U) qf 2

Uranium with a maximum uranium enrichment of %% mass
uranium-235 provided:

(c)

(i) There is no more than 3.5 g of uranium-235p@kage
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(i) The total plutonium and uranium-233 content doesexoeed
1% of the mass of uranium-235 per package;

(iii) Transport of thepackageis subject to theonsignmentimit
provided in para 570(c).

(d) Fissile nuclideswith a total mass not greater than 2.0 ggmakage
provided thepackages transported subject to thensignmentimit
provided in para. 570(d);

(e) Fissile nuclideswith a total mass not greater than 45 g eit
packaged or unpackaged subject to limits providguhia. 570(e);

()

and 802.

her

A fissile materialthat meets the requirements of paras 570(b), 606

TABLE 4. CONSIGNMENT MASS LIMITS FOR EXCEPTIONS
FROM THE REQUIREMENTS FOR PACKAGES CONTAININ(
FISSILE MATERIAL

418. Unless excepted by para. 4ddckagesontainingfissile material
shall not contain:

(@) A mass offissile material (or mass of eacliissile nuclide for
mixtures when appropriate) different from that awitbed for the
packagedesign

(b) Any radionuclide ofissile materialdifferent from those authorize
for thepackage desigror

(c) Contents in a form or physical or chemical estair in a spatial £23—

arrangement, different from those authorized foe package
design as specified in their certificates of approval endn
appropriate.

The contents opackagescontaining
fISSI|e material shaII be as_specified for th@ackage desigreither

directly in these Regulations or in the certificaié approval.ast

Uranium hexafluoride

Uranium hexafluoride

419. Uranium hexafluoride shall only be assignedJN Nos 2977
RADIOACTIVE MATERIAL, URANIUM HEXAFLUORIDE,
FISSILE, or 2978, RADIOACTIVE MATERIAL, URANIUM

HEXAFLUORIDE, non-fissile or fissile-excepted antdadl meet the

419.  Uranium hexafluoride shalky be assigned tone of the
following UN numbers only

39/159




UN/SCETDG/40/INF.25/ADD.2

requirements of para. 420.

(a) UN Mes2977, RADIOACTIVE MATERIAL, URANIUM
HEXAFLUORIDE FISSILEs#;

(b) UN2978, RADIOACTIVE MATERIAL, URANIUM
le or fissile-exceptpdacshalineet

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

420. Packagegontaining uranium hexafluoride shall not contain:

(&) A mass of uranium hexafluoride different fronatt authorized fo
the packagedesign

(b) A mass of uranium hexafluoride greater thanalues that would
lead to an ullage smaller than 5 % at the maximemmperature o
the packageas specified for the plant systems where ghekage,
shall be used; or

(c) Uranium hexafluoride other than in solid form @ an interna
pressure above atmospheric pressure when predenteansport.

420. The contents of @Rackage containing uranium hexafluorid
| shallcomply with the following requirementsicaatain

(a) A Themass of uranium hexafluoriddall not bedifferent from that
autherizedallowedfor thepackagedesign.
[ (b) A The mass of uranium hexafluoridghall not begreater than 3

value that would lead to an ullagesaier of lessthan 5% at the

maximum temperature of thgackageas specified for the plar
systems where theackageshaal mightbe useder .

(c) The wranium hexafluorideshall bestaes=tharin solid formss and
at=antheinternal pressurghall not beabove atmospheric pressu
when presented for transport.

D

57

=

e

CLASSIFICATION OF PACKAGES

CLASSIFICATION OF PACKAGES

421. The quantity afadioactive materiain apackageshall not excee(
the relevant limits for thpackagetype as specified below.

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

Classification as excepted package

Classification as excepted package

422. Packagesnay be classified axcepted packagdfs

(a) They are emptyackagesaving containedadioactive materigl

(b) They contain instruments or articles in limitefiantities ag
specified in Table 5;

(c) They contain articles manufactured of natunanium, depleted
uraniumor natural thorium; or

(d) They contairradioactive materiain limited quantities as specifie

422. A pRackage may be classified eanexcepted packagéf it meets
one of the following conditions

5 (a) Fhey—arelt is an empty package having containedadioactive
materiak.
(b) Fheylt contairs instruments or articlesmited—guantties—anot
exceeding the activity limitspecified in Tablé 4:.
dc) Fhkeylt contairs articles manufactured ofatural uranium,depleted

in Table 5.

uraniumor natural thorium e+
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(d) Fhey It contairs radioactive materialia=mited—guantties—anot

exceeding the activity limitspecified in Tabl& 4. e+
(e) It contains less than 0.1 kg of uranium hexafluenmbt exceeding
the activity limits specified in column 4 of Table

)

TABLE 5. ACTIVITY LIMITS FOR EXCEPTED PACKAGES

TABLE 5 4. ACTIVITY LIMITS FOR EXCEPTED PACKAGES

423. Radioactive materialwhich is enclosed in or is included ag
component part of an instrument or other manufactarticle, may be
classified under UN 2911, RADIOACTIVE MATERIAL, EXEPTED
PACKAGE — INSTRUMENTS or ARTICLES, only if:

(&) Theradiation levelat 10 cm from any point on the external surf
of any unpackaged instrument or article is not greghan 0.1
mSv/h;

(b) Each instrument or article bears the markin(ADROACTIVE”
except:

(i) Radioluminescent time-pieces or devices; or

(i) Consumer products that either have receivedulsgory
approval according to para. 107(d) or do not irdiaily
exceed the activity limit for an exempbnsignmentn Table 2
(column 5), provided such products are transporteda
package that bears the marking “RADIOACTIVE” on ¢
internal surface in such a manner that warningheffresencs
of radioactive materials visible on opening thgackage

(c) The active material is completely enclosed bgn-active
components (a device performing the sole functibrcantaining
radioactive materiakhall not be considered to be an instrumer
manufactured article);

(d) The limits specified in column 2 and 3 of Tablare met for eac

423. Radioactive material#aich thatis enclosed in or is included
2 a component part of an instrument or other manufadtarticle, may bg

classified under UN 2911, RADIOACTIVE MATERIAL, EXEPTED

PACKAGE — INSTRUMENTS or ARTICLESz&k~£ provided that

ate) Theradiation levelat 10 cm from any point on the external surf

of any unpackaged instrument or article is not wgreshan 0.1

mSv/h.

Each instrument or article bears the markiRDIOACTIVE” on

its external surfacexceptfor the following:

(i) Radioluminescent timepieces or
markings: e

(i) Consumer products that have either receivegjulatory
approvalaeserding=toin accordance witlpara. 107e) or do
not individually exceed the activity limit for anxempt
consignmenin Table 2 (column 5p0 not require markings
provided that such products are transported paekagethat
bears the marking “RADIOACTIVE” on itsa internal surface
in such a manner thatwarning of the presence oddioactive
materialis visible on opening theackage

(iif) Other instruments or articles too small toabehe marking
“RADIOACTIVE” do not require markings, provided théney
are transported in apackage that bears the markin
“RADIOACTIVE” on its internal surface in such a maer that
a warning of the presence @dioactive materialis visible on
opening thepackage

The active material is completely enclosed bgn-active

components (a device performing the sole functibreantaining

radioactive materiakhall not be considered to be an instrumer

manufactured article)

(b)

device® not require

n

A1

(©)

t or

1%

ace

t or

h(d) The limits specified in columns 2 and 3 of &bl4 are met for
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individual item and eacpackagerespectively; and

(e) For transport by post, the total activity ircle@xcepted packag
shall not exceed one tenth of the relevant linpescgied in column
3 of Table 5.

each individual item and eaglackage respectively aasl

e(e) For transport by post, the total activity incle@xcepted packag
shall not exceed one tenth of the relevant linpiscgied in column
3 of Tables 4.

D

424. Radioactive materiain forms other than as specified in para. 4
and with an activity not exceeding the limits sfiedi in column 4 of
Table 5 may be classified under UN 2910, RADIOACEI
MATERIAL, EXCEPTED PACKAGE - LIMITED QUANTITY OF
MATERIAL, provided that:

(&) The package retains its radioactive contentsunder routine
conditions of transport;

(b) Thepackagebears the marking “RADIOACTIVE” on an intern
surface in such a manner that a warning of the epies of
radioactive materials visible on opening thpackage and

(c) For transport by post, the total activity inckaxcepted packag
shall not exceed one tenth of the relevant linpescgied in column
4 of Table 5.

1224. Radioactive materialn forms other than as specified in para. 4
and with an activity not exceeding the limits sfiedi in column 4 of]

VTable 5 4 may be classified under UN 2910, RADIOACTIV
MATERIAL, EXCEPTED PACKAGE - LIMITED QUANTITY OF
MATERIAL, provided that:

(a) The package retains its radioactive contentsunder routine
conditions of transpaott
alb) Thepackagebears the marking “RADIOACTIVEBN either
(i) An internal surface in such a manner that a warointhe
presence of radioactive material is visible on amgrthe
e packagegador
(i) The outside of thgpackage where it isimpractical to mark
an internal surface
(c) For transport by post, the total activity irckaxcepted packagshall
not exceed one tenth of the relevant limits spedifn column 4 of
Tables 4.

123

E

Not in TS-R-1 (2009).

425. Uranium hexafluoride not exceeding the limsitgcified in columr
4 of Table 4may be classified under UN 3XXX RADIOACTIV
MATERIAL, EXCEPTED PACKAGE - URANIUM
HEXAFLUORIDE, less than 0.1 kg per package, nosisor fissile-
excepted provided that:

(a) The mass of uranium hexafluoride in the packadess than 0.]

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

Moved from 426.

426. Articles manufactured ofatural uranium depleted uraniunor
natural thorium and articles in which the sodslioactive materialis
unirradiated natural uranium, unirradiated depletadanium or
unirradiated natural thorium may be classified wundéN 2909,

RADIOACTIVE MATERIAL, EXCEPTED PACKAGE — ARTICLES
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MANUFACTURED FROM NATURAL URANIUM or DEPLETED
URANIUM or NATURAL THORIUM, sak=& provided thatthe outer

surface of the uranium or thorium is enclosed innactive sheath made
of metal or some other substantial material.
Additional requirements and controls for transport of empty | Additional requirements and controls for transport of empty
packagings packagings
431 425427. An empty packaging whica that had previously
An empty packagingwhich had previously containe@dioactive C?é?gzgﬁs/lgacl\allﬁ'Erlg?;i”alET(?/EF?'?'Egassggg AénEdei LIJENMP21?38
material may be classified under UN 2908, RADIOACTIV ACKAGING . rovidea that
MATERIAL, EXCEPTED PACKAGE — EMPTY PACKAGING, only  eryprovided the
if: (a) Itisin a weHmaintained condition and securely closed
(@ Iisin  wellmaintained coniion and sebgiosed e A i St o
(b) The outer surface of any uranium or thoriumits structure ig substantial material
covered with an inactive sheath made of metal anes@ther : 2 . —
: . (c) The level of internahon-fixed contaminatiodoes not exceeti00
substantial material Bundredtimes the levels specified in pa&®+ 508, aa«l
(c) The level of internahon-fixed contaminatiodoes not exceed ore(d) Any labelsahich thatmay have been displaﬁj_on it in conformity

hundred times the levels specified in para. 50d@; an
(d) Any labels which may have been displayed an @onformity with
para. 536 are no longer visible.

with para525538are no longer visible.

426. Articles manufactured ofatural uranium depleted uraniunor
natural thorium and articles in which the sodelioactive materialis
unirradiated natural uranium unirradiated depleted uranium or
unirradiated natural thorium may be classified und#éN 2909,
RADIOACTIVE MATERIAL, EXCEPTED PACKAGE - ARTICLES
MANUFACTURED FROM NATURAL URANIUM or DEPLETED
URANIUM or NATURAL THORIUM, only if the outer surfee of the
uraniumor thorium is enclosed in an inactive sheath mafd@etal or
some other substantial material..

Move above para.42

Classification as Type A package

Classification as Type A package

427. Packagescontainingradioactive materialmay be classified &
Type Apackagesrovided that the conditions of paras 428 and &29
met.

s427 428

Packages containing radioactive material may be
classified aslype Apackagesrovided that the conditions of par&as
429and429430are met.
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428. Type Apackagesshall not contain activities greater than
following:

(a) Forspecial fornradioactive materia— Aq; or
(b) For all otheradioactive material— A,.

either ofthe following:

(a) Forspecial fornradioactive material— Ay; e«
(b) For all otheradioactive material— A,.

the28 429, Type Apackageshall not contain activities greater than

429. For mixtures of radionuclides whose idergitend respectivi
activities are known, the following condition shadpply to the
radioactive contentsf aType A package

s B0 s CO)

i Al(l) i A 2(])
where
B(i) is the activity of radionuclide i aspecial form radioactive
material

Aq(i) is theA; value for radionuclide i;

C()) is the activity of radionuclide j as other tha&pecial form
radioactive materigland

A(j) is theA,value for radionuclide j.

p420 430. For mixtures of radionuclides whose identitiesl aespective
activities are known, the following condition shadpply to the
radioactive contentsf a Type A package

s B0 s CO)

i A 1(') j A 2(])
where
B(i) is the activity of radionuclide i aspecial form radioactive
materiat.

Aq(i) is theA; value for radionuclide.

C(j) is the activity of radionuclide j as other thapecial form
radioactive material ar<l

A()) is theA,value for radionuclide j.

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

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

430. Type B(U), Type B(M) and Type C packagesldhailassified in 429431 Type B(U) Type B(M)andType Cpackageshall be classified

accordance with theompetent authorityapproval certificate for th
package issued by the country of origirdesign.

in accordance with theompetent authorityappreval certificate of
approval for thgpackageissued by the country of origin désign.

431. AType B(U) packagshall not contain:

(a) Activities greater than those authorized ferghckagedesign

(b) Radionuclides different from those authorizeat the package
design or

(c) Contents in a form or a physical or chemicalestdifferent from
those authorized for theackagedesign

as specified in the certificate of approval.

431 432 The contents of & Type B(U) Type B (M)or Type Cpackage
shallsetesntaibe as specified in the certificate of approval.

432. AType B(M) packagshall not contain:
(a) Activities greater than those authorized ferghckagedesign

Merged into para.432
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(b) Radionuclides different from those authorizeat the package
design or

(c) Contents in a form or a physical or chemicalestdifferent from
those authorized for theackagedesign

as specified in the certificate of approval.

433. Type B(U)and Type B(M)packagesif transported by air, shall433. Type B(U)and Type B(M)packagesif transported by air, shall

meet the requirements of paras 431 or 432 and stwllicontain
activities greater than the following:

(a) Forlow dispersible radioactive materia as authorized for th
package desigas specified in the certificate of approval;

(b) For special form radioactive materia— 30003, or 100 008,
whichever is the lower; or

(c) For all other radioactive material — 3@Q0

meet the requirements of pa#&i-er432 and shall not contain activiti
greater than the following:

package desigas specified in the certificate of approval,

(b) Forspecial form radioactive materia-30004; or 222000 10°A,,
whichever is the lowesgs

(c) For all other radioactive material —3088

e(a) Forlow dispersible radioactive materia as authorized for th

S

434. AType C packagshall not contain:

(a) Activities greater than those authorized ferghckagedesign

(b) Radionuclides different from those authorizemt the package
design or

(c) Contents in a form or a physical or chemicatestdifferent from
those authorized for theackagedesign

as specified in the certificate of approval.

Merged into para.432

SPECIAL ARRANGEMENT

SPECIAL ARRANGEMENT

435. Radioactive material shall be classified @hdported unde

r435434

special arrangementvhen it is intended to be carried in accordahoaeder special arrangementwhen it is intended to be carried

with para. 310.

accordance with para. 310.

Radioactive materiakhall be classified as transported

n
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Section V. REQUIREMENTS AND CONTROLS FOR TRANSPORT

2009 EDITION

20xx draft 2.53

Remarks

Section V

Section V

REQUIREMENTS AND CONTROLS FOR TRANSPORT

REQUIREMENTS AND CONTROLS FOR TRANSPORT

REQUIREMENTS BEFORE THE FIRST SHIPMENT

REQUIREMENTS BEFORE THE FIRST SHIPMENT

501. Before gackagingis first used to transporadioactive material,
the following requirements shall be fulfilled:

(@)

(gauge), it shall be ensured that tentainment systerf each

packageconforms to the approvetesignrequirements relating to(b)

the capability of that system to maintain its imtggunder that
pressure.

(b) For eachType B(U) Type B(M)andType C packagand for each

packagecontainingfissile material it shall be ensured that the

effectiveness of its shielding and containment amdere
necessary, the heat transfer characteristics andftbctiveness of

the confinement systermare within the limits applicable to or

specified for the approvetksign
(c) For packagescontaining fissile material where, in order to
comply with the requirements of para. 671, neufoisons arg
specifically included as components of fieckage checks shal
be performed to confirm the presence and distoibutf those
neutron poisons.

If the designpressure of theontainment systeraxceeds 35 kPga

501. Before gackagings first used to transporadioactive materiglit
shall be confirmed that it has been manufacturemiriormity with the
designspecifications to ensure compliance with the reté\provisions
of these Regulations and any applicable certifiohpproval The
following requirements shall also be fulfilleil applicable

(a) If the designpressure of theontainment systeraxceeds 35 kP
(gauge), it shall be ensured that #mntainment systeraf each
packagepackagingconforms to the approvedesignrequirements
relating to the capability of that system to mamtas integrity
under that pressure.

For eaclpackagingintended for use asTgype B(U) Type B(M)and

or Type C packagand for eacheackage——cenrtainingpackaging

intended to contairfissile materia) it shall be ensured that the

effectiveness of its shielding and containment awitkre necessary
the heat transfer characteristics and the effaotise of the
confinement systemare within the limits applicable to or specifi
for the approvedlesign

For packagesentainingeachpackagingintended to contaifissile
material it shall be ensured that the effectiveness of titeality

safety features is within the limits applicableotospecified for the
design and in particularwhere, in order to comply with th
requirements of pare&4 673 neutron poisons are specifical
includedas—cempenents—oithmekag checks shall be performe
to confirm the presence and dlstrlbutlon of thosetron poisons.

(c)

ad

e

ly
d

REQUIREMENTS BEFORE EACH SHIPMENT

REQUIREMENTS BEFORE EACH SHIPMENT

Not in TS-R-1 (2009).

502. Before eackhipmentof anypackage it shall be ensured that tf

ne
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packagecontains neither:

(a) Radionuclides different from those specified tfte package design
nor

(b) Contents in a form, or physical or chemicatestdifferent from those

specified for thgpackage design

502. Before eackhipmentof anypackage the following requirement
shall be fulfilled:

(@)

(b)

(c)

(d)

(€)

For anypackageit shall be ensured that all the requireme
specified in the relevant provisions of these Ratjhs have bee
satisfied.

It shall be ensured that lifting attachmentsalvhdo not meet thg
requirements of para. 607 have been removed orrvage
rendered incapable of being used for lifting thackage in
accordance with para. 608.

For eaclpackagerequiringcompetent authoritgpproval it shall
be ensured that all the requirements specifiedhe approva
certificates have been satisfied.

EachType B(U) Type B(M)and Type C packagshall be held
until equilibrium conditions have been approachiedely enough
to demonstrate compliance with the requirementsdomperature
and pressure unless an exemption from these resgmts hag
receivedunilateral approval

For eachlype B(U) Type B(M)andType C packaget shall be
ensured by inspection and/or appropriate tests ahatlosures
valve and other openings of thentainment systethrough which

the radioactive contentsnight escape are properly closed and,

where appropriate, sealed in the manner for whitie
demonstrations of compliance with the requiremeitsaras 657
and 669 were made.

5502 503 Before eachshlpment of any package the—felawing

+packageit shall be ensure

that all the requwements specmed in the relevarvisions of thesg
regulationsand in the applicable certificated approvalhave been
nsatistiedfulfilled. The following requirements shall also be fulfillad

applicable

e (ab) It shall be ensured that lifting attachmenisich that do not meef
the requirements of para2¥ 608 have been removed or otherw
rendered incapable of being used for lifting thackage in
accordance with par&28609

EachType B(U) Type B(M)andType C packagshall be held unti
equilibrium conditions have been approached closelgugh to
demonstrate compliance with the requirements foptrature anc
pressure unless an exemption from these requirsrhastreceive
unilateral approval

(ce) For eachType B(U) Type B(M)and Type C packageit shall be
ensured by inspection and/or appropriate tests dhatlosures
valve and other openings of thentainment systethrough which

t where appropriate, sealed in the manner for whitte
demonstrations of compliance with the requiremeftparasssy

A1

)

|-

the radioactive contentsnight escape are properly closed and,

t
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(f) For eactspecial fornradioactive materialit shall be ensured th
all the requirements specified in the approvalifieste and the
relevant provisions of these Regulations have lsaésfied.

(g) For packages containing fissile material the measuremer
specified in para. 674(b) and the tests to dematesttlosure o
eachpackageas specified in para. 677 shall be performed w
applicable.

(h) For eacHow dispersible radioactive materiait shall be ensure
that all the requirements specified in the appraatificate and
the relevant provisions of these Regulations haenlsatisfied.

659ands59671were made.

it
(dg) Forpackagesontainingfissile materialthe measurement specifig
here in para.6#4 677(b) and the tests to demonstrate closure of ¢
packageas specified in paré&&#/ 680 shall be performeg#iete
applicable.

nt
he

ad
bach

TRANSPORT OF OTHER GOODS

TRANSPORT OF OTHER GOODS

503. Apackageshall not contain any items other than those #nat
necessary for the use of thadioactive material The interaction
between these items and theckage under the conditions of transpq
applicable to thelesign shall not reduce the safety of hackage

503504 A packageshall not contain any items other than those dha
mecessary for the use of thedioactive material The interaction
between these items and thackage under the conditions of transpd
applicable to thelesign shall not reduce the safety of theckage

[

DIt

504. Packagingsincluding IBCs, andtanksused for the transport (
radioactive materialshall not be used for the storage or transpof
other goods unless decontaminated below the Igvel4oBg/cnd for
beta and gamma emitters atwv toxicity alpha emittersand 0.04
Bg/cnt for all other alpha emitters.

Df

t56§4 505 Rackagingsiachuding Freight containersIBCs tanks as well
as othempackagings and overpackssed for the transport chdioactive
material shall not be used for the storage or transporvtbér goods
unless decontaminated below the level of 0.4 Bg/fon beta anc
gamma emitters anldw toxicity alpha emittersnd 0.04 Bg/ckfor all
other alpha emitters.

505. Consignmentshall be segregated from other dangerous g
during transport in compliance with the relevamingport regulation
for dangerous goods of each of the counttesugh or intowhich the
materials will be transported, and, where applieabWith the
regulations of the cognizant transport organizaticas well as thes
Regulations.

pods

5505506 Consignmentshall be segregated from other dangerous g
during transport in compliance with the relevaangport regulations fqg
dangerous goods of each of the counttiesugh or intowhich the

ematerials will be transported, and, where applieawith the regulation
of the cognizant transport organizations, as wethase Regulations.

pods
r

5
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OTHER DANGEROUS PROPERTIES OF CONTENTS

OTHER DANGEROUS PROPERTIES OF CONTENTS

506. In addition to the radioactive and fissiloperties, any othe
dangerous properties of the contents of tha&ckage such as
explosiveness, flammability, pyrophoricity, chentictoxicity and
corrosiveness, shall be taken into account in thekipg, labelling,
marking, placarding, storage and transport in otddye in compliance
with the relevant transport regulations for dangsrgoods of each ¢
the countrieghrough or intowhich the materials will be transportg
and, where applicable, with the regulations of ¢bhgnizant transpor
organizations, as well as these Regulations.

r
505507 In addition to the radioactive and fissile prdjes, any othe
dangerous properties of the contents of tpackage such as
explosiveness, flammability, pyrophoricity, chentictoxicity and
> corrosiveness, shall be taken into account in thekipg, labelling,

dyith the relevant transport regulations for dangsrgoods of each ¢
tthe countrieghrough or intowhich the materials will be transporte
and, where applicable, with the regulations of tlegnizant transpor
organizations, as well as these Regulations.

fmarking, placarding, storage and transport in otddse in compliance

D

f
dl
t

REQUIREMENTS AND CONTROLS FOR CONTAMINATION ANL
FOR LEAKING PACKAGES

REQUIREMENTS AND CONTROLS FOR CONTAMINATION ANC
FOR LEAKING PACKAGES

507. Thenon-fixed contaminatioron the external surfaces of a
package shall be kept as low as practicable and, undetin®
conditions of transport, shall not exceed the feitag limits:

(@) 4 Bg/cm for beta and gamma emitters almiv toxicity alpha
emitters and
(b) 0.4 Bg/crhifor all other alpha emitters.

These limits are applicable when averaged overaaeg of 300 cmof
any part of the surface.

ngS7 508 Thenon-fixed contaminatiomn the external surfaces of a
I packageshall be kept as low as practicable and, unddim®gonditions
of transport, shall not exceed the following limits
(@) 4 Bg/cm for beta and gamma emitters almiv toxicity alpha
emitters; ane

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

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

508. Except as provided in para. 513, the level noh-fixed
contaminationon the external and internal surfaces asMerpacks
freight containerstanks IBCs and conveyanceshall not exceed th
limits specified in para. 507.

508 509 Except as provided in paral3b14, the level ofnon-fixed
contaminatioron the external and internal surface®wérpacksfreight
econtainers tanks IBCs and conveyanceshall not exceed the limit
specified in para&&8¥ 508

509. If it is evident that packageis damaged or leaking, or if it

suspected that thmackagemay have leaked or been damaged, acce
the packageshall be restricted and a qualified person slaallsoon as

s
s5@8510 If it is evident that gackagels damaged or leaking, or if it
5 suspected that thgackagemay have leaked or been damaged, acce

SsS to

possible, assess the extentcohtaminationand the resultamadiation

the packageshall be restricted and a qualified person slaallsoon a
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level of the package The scope of the assessment shall include
packagetheconveyancgthe adjacent loading and unloading areas,
if necessary, all other material which has beenrieghrin the
conveyance When necessary, additional steps for the pratecof
persons, property and the environment, in accordavith provisions
established by the relevambmpetent authorityshall be taken t
overcome and minimize the consequences of suchdeatr damage.

pussible, assess the extentcohtaminationand the resultantadiation
atelel of the package The scope of the assessment shall include
package theconveyancethe adjacent loading and unloading areas,
if necessary, all other materiaksich that has been carried in th
conveyance When necessary, additional steps for the pratectf
D persons, property and the environment, in accoelavith provisions
established by the relevamompetent authority shall be taken t
overcome and minimize the consequences of suchdeatr damage.

the
and,
e

510. Packageswhich are damaged or leakimgdioactive contentn
excess of allowable limits for normal conditions todnsport may bg
removed to an acceptable interim location undeesiigion, but shal
not be forwarded until repaired or reconditioned dacontaminated.

»510 511 Packagesw#ich that are damaged or leakingidioactive
contentsn excess of allowable limits for normal conditiooistransport
may be removed to an acceptable interim locatiafeusupervision, bu
shall not be forwarded until repaired or recondiéd and
decontaminated.

511. Aconveyanceaand equipment used regularly for the transpor
radioactive materialshall be periodically checked to determine
level of contamination The frequency of such checks shall be relate
the likelihood ofcontaminationand the extent to whichadioactive
materialis transported.

tefl 512 A conveyancend equipment used regularly for the trans
thd radioactive materialshall be periodically checked to determine
dewel of contamination The frequency of such checks shall be relate
the likelihood of contaminationand the extent to whichadioactive
materialis transported.

port
the
d to

512. Except as provided in para. 513, aogveyanceor equipment o
part thereof which has become contaminated abavdirttits specified
in para. 507 in the course of the transportaafioactive materigl or
which shows aadiation levelin excess of uSv/h at the surface, sha
be decontaminated as soon as possible by a qdatiieson and sha
not be re-used unless then-fixed contaminatiodoes not exceed th
limits specified in para. 507 and thadiation levelresulting from the
fixed contaminationon surfaces after decontamination is less thg
uSv/h at the surface.

542 513 Except as provided in par&i3 514, any conveyanceor
equipment or part thereefiaich that has become contaminated abg
the limits specified in pareg€% 508 in the course of the transport
lkadioactive materiglorwhich thatshows aadiation levelin excess of 5
[luSv/h at the surface, shall be decontaminated as as@ossible by
gyualified person and shall not be re-used urtlesgollowing conditiong
are fulfilled:

in 5

(a) Tthe non-fixed contaminatiorgess shall not exceed the limit

specified in paras8/%08.ar4

(b) Tthe radiation level resulting from thexed contaminationdees
shall not exceed pSv/h at the surface.

Ve
of

D

\*2)
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513. A freight containey tank intermediate bulk containeror
conveyancededicated to the transport of unpackagediioactive
material underexclusive usshall be excepted from the requirements
paras 508 and 512 solely with regard to its intesaafaces and onl
for as long as it remains under that spe@ficlusive use

513514 A freight containertank IBC or conveyancaledicated to the
5 twnsport of unpackage@dioactive materialunderexclusive usehall
y be excepted from the requirements of p&@3509 and542 513 solely
with regard to its internal surfaces and only ferlang as it remain
under that specifiexclusive use

v

C

REQUIREMENTS AND CONTROLS FOR TRANSPORT (
EXCEPTED PACKAGES

REQUIREMENTS AND CONTROLS FOR TRANSPORT (
EXCEPTED PACKAGES

514Excepted packageshall be subject only to the following provisio
in Sections V and VI:

(&) The requirements specified in paras 506, 500, 515, 528-53]
and 544(a);

The requirements faxcepted packagepecified in para. 620;

(b)

If the excepted packagepntainsfissile materia) one of the fissilg
exceptions provided by para. 417 shall apply aedréguiremen
of para. 634 shall be met; and

The requirements specified in paras 576 and isansported by
post.

(c)

(d)

All relevant provisions of the other sections sladdlo apply.

ns
544 515 Excepted packageshall be subject only to the followin
provisions in Sections V and VI:

i (8) The requirements specified paras 503-50%56-55/4-540 507—
513, 545528521 516, 530-533 and 545 546 introductory

sentences44 546a) and (k), 550-553, 555, 556, 561, 564, 582
583

t
(dc)The requirements specifieth paras5#5 580 and 54 58], if
transported by post.

All relevant provisions of the other sections shédb applyto excepted
packages|f the exceptedackagecontainsfissile material one of the
fissile exceptions provided by para. 417 shall appl

and

515. Theradiation levelat any point on the external surface of
excepted packagghall not exceed pSv/h.

&15516 Theradiation levelat any point on the external surface of
excepted packagghall not exceed pSv/h.

an

REQUIREMENTS AND CONTROLS FOR TRANSPORT OF L§

MATERIAL AND SCO IN INDUSTRIAL PACKAGES OR

REQUIREMENTS AND CONTROLS FOR TRANSPORT OF LS

MATERIAL AND SCO IN INDUSTRIAL PACKAGES OR
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UNPACKAGED

UNPACKAGED

516. The quantity o SA materialor SCOin a singleType IP-1 Type
IP-2, Type IP-3 packageor object or collection of objects, whichever
appropriate, shall be so restricted that the eateadliation levelat 3 m
from the unshielded material or object or collectaf objects does ng
exceed 10 mSv/h.

515517 The quantity ofL.SA materialor SCOin a singleType IP-1
iSype IP-2 Type IP-3 packageor object or collection of object
whichever is appropriate, shall be so restricted tine externaladiation
tlevel at 3 m from the unshielded material or object ollection of
objects does not exceed 10 mSv/h.

517. ForLSA materialand SCOwhich is or containgissile material
the applicable requirements of paras 565, 566 &hdsball be met.

547518 ForLSA materialand SCOwhich thatis areor contais fissile
material that is not excepted under para. 41fhe applicablg
requirements of pardésss 568 and566 569ax<6+1 shall be met.

519. ForLSAmaterialandSCO that are or contaifissile material the
applicable requirements of para. 673 shall be met.

518. LSA materialand SCO in groupsLSA-I and SCO-I may be
transported, unpackaged, under the following cort

(@) All unpackaged material other than ores coimgionly naturally
occurring radionuclides shall be transported irhsaienanner that
under routine conditions of transport there willlmeescape of th

548 520 LSA materialand SCOin groupsLSA-I and SCO-I may be
transportedunpackaged, under the following conditions:

(a) All unpackaged material other than ores contairinty naturally
occurring radionuclides shall be transported irhsaignanner that

radioactive contentsrom the conveyancenor will there be any unc!er ro_utlne conditions of transport there V\_/lllrtmescape of the
loss of shieldina: radioactive contentfom theconveyanceor will there be any loss
9 of shielding,

(b) Eachconveyanceshall be undeexclusive useexcept when only (b) Each con_veyanceshall be_ undeexclusiv_e useexcept when o_nL
transportingSCO-1 on which thecontaminationon the accessible transport_lngSCO-I_on which the_contamlnanonon the a_lccessmle
and the inaccessible surfaces is not greater tbartitnes theg and 'the |nacceSS|bIe. .surf.aces is not greater #hado times the
applicable level specified in para. 214; and applicable level s_p(_acmed In para. 2% T

(c) For SCO-I where it is suspected thabn-fixed contamination () ForSCO-lwhere itis suspected thaon-fixed contaminatioaxists
exists on inaccessible surfaces in excess of theevapecified in on |nac_ce35|ble surfaces in excess of the valuesifi n para
para. 413(a)(i), measures shall be taken to enthme the 413(a.)(|)., measures shgll be taken to ensure Heatadioactive
radioactive materials not released into tlenveyance materialis hot rgleased Into theonveyance .

(d) Unpackagedissile materialshall meet the requirements of pdra.
417 (e).
TABLE 6. INDUSTRIAL PACKAGE REQUIREMENTS FOR LSA TBLE £ 5. INDUSTRIAL PACKAGE REQUIREMENTS FOR LSA
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MATERIAL AND SCO

% Under the conditions specified in para. 518, LSA-lI material and SCO-I
may be transported unpackaged.

& Under the conditions specified in pags 520, LSA-I materialand SCO-|

MATERIAL AND SCO

may be transported unpackaged.

519. LSA materialand SCO, except as otherwise specified in pai&,.
shall be packaged in accordance with Table 6.

519521 LSA materialandSCQ except as otherwise specified in pg
548520, shall be packaged in accordance with Télde

520. The total activity in a single hold or conmtpaent of an inlang
waterway craft, or in anoth@onveyancefor carriage oLSA material

or SCOin aType IP-1 Type IP-2 Type IP-3package or unpackagedywaterway craft, or in anoth@onveyancefor carriage olL.SA material

shall not exceed the limits shown in Table 7.

520522 The total activity in a single hold or compartrhef an inland

or SCOin aType IP-1 Type IP-2 Type IP-3packageor unpackaged
shall not exceed the limits shown in Tal6.

DETERMINATION OF TRANSPORT INDEX

DETERMINATION OF TRANSPORT INDEX

521. TheTIl for a package overpackor freight container or for

unpackaged SA-lor SCO-| shall be the number derived in accordané& 523 The Tl for a package overpackor freight container or for

with the following procedure:
(@) Determine the maximumadiation levelin units of millisieverts
per hour (mSv/h) at a distance of 1 m from the rediesurfaces of
the packageoverpack freight containeror unpackagetd SA-land
SCO-l The value determined shall be multiplied by 10d #e

resulting number is th&l. For uranium and thorium ores and their

concentrates, the maximuradiation levelat any point 1 m from
the external surface of the load may be taken as:

(i)

0.4 mSv/h for ores and physical concentratesumaiium
and thorium;

(i) 0.3 mSv/h for chemical concentrates of thorjum

(i) 0.02 mSv/h for chemical concentrates of utemj other
than uranium hexafluoride.

(b) Fortanks freight containersand unpackagetSA-I and SCO-|
the value determined in step (a) shall be multipliey the

unpackaged. SA-1or SCO-| shall be the number derived in accordance

with the following procedure:
(a) Determine the maximumadiation levelin units of millisieverts

per hour (mSv/h) at a distance of 1 m from the ragiesurfaces of

the package overpack freight containeror unpackagetd SA-land
SCO-l The value determined shall be multiplied by 10@d #he
resulting number is th&l. For uranium and thorium ores and th

the external surface of the load may be taken as:

() 0.4 mSv/h for ores and physical concentrates afiuna and
thorium;

(i) 0.3 mSv/h for chemical concentrates of thorium;

(iif) 0.02 mSv/h for chemical concentrates of uraniurhgothan
uranium hexafluoride.

(b) Fortanks freight containersand unpackageldSA-landSCO-| the

value determined in step (a) shall be multipliedtts appropriate

factor from Table2 7.

(c) The value obtained in steps (a) and (b) shall beded up to the

D

first decimal place (e.g. 1.13 becomes 1.2), extiggit a value o

eir
concentrates, the maximuradiation levelat any point 1 m from
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appropriate factor from Table 8.

The value obtained in steps (a) and (b) staaltdunded up to th
first decimal place (e.g. 1.13 becomes 1.2), extiggita value o
0.05 or less may be considered as zero.

(c)

0.05 or less may be considered as zero.

(4%

TABLE 7. CONVEYANCE ACTIVITY LIMITS FOR LSA
MATERIAL AND SCO IN INDUSTRIAL PACKAGES OR
UNPACKAGED

TABLE # 6. CONVEYANCE ACTIVITY LIMITS FOR LSA
MATERIAL AND SCO IN INDUSTRIAL PACKAGES OR

UNPACKAGED

Activity limit for  Activity limit for a hold
Nature of materialonveyancesther than or compartment of an
By inland waterway inland waterway craft

Activity limit for  Activity limit for a hold
Nature of materiakconveyancesther than or compartment of an
By inland waterwayraft inland waterway craft

522. TheTl for eachoverpackfreight containeror conveyanceahall be
determined as either the sum of e of all thepackagesontained, ol
by direct measurement cddiation leve] except in the case of non-rig
overpacksfor which theTl shall be determined only as the sum of
Tls of all thepackages

522524 TheT]I for eachoverpackfreight containeror conveyancehall

idbe determined as either the sum of Theof all thepackagesontained,

tlog by direct measurement cddiation leve] except in the case of no

rigid overpacksfor which theTl shall be determined only as the surm

theTls of all thepackages

of

TABLE 8. MULTIPLICATION FACTORS FOR TANKS, FREIGHT
CONTAINERS, AND UNPACKAGED LSA-1 AND SCO-I

| TABLE € 7. MULTIPLICATION FACTORS FOR TANKS, FREIGHT

CONTAINERS, AND UNPACKAGED LSA-I AND SCO-I

DETERMINATION OF CRITICALITY SAFETY INDEX FOR
CONSIGNMENTS, FREIGHT CONTAINERS AND OVERPACKS

DETERMINATION OF CRITICALITY SAFETY INDEX FOR
CONSIGNMENTS, FREIGHT CONTAINERS AND OVERPACKS

523. The CSI for each overpack or freight container shall be
determined as the sum of tlEsSk of all thepackagescontained. The
same procedure shall be followed for determinirgyttital sum of thg
CSk in aconsignmenbr aboard @onveyance

D

523 525 The CSI for eachoverpack or freight containershall be

» determined as the sum of tlSIsof all the packagescontained. The
same procedure shall be followed for determinirg ttital sum of the

CSk in aconsignmenbr aboard @onveyance

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

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

524. Except forconsignmentsunder exclusive usethe Tl of any
packageor overpackshall not exceed 10, nor shall tSI of any

524 526 Except forconsignmentsinderexclusive usethe Tl of any

packageor overpackexceed 50.

packageor overpackshall not exceed 10, nor shall tSI of any
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packageor overpackexceed 50.

525. Except fopackageor overpackgransported underxclusive use

by rail or by road under the conditions specifiedpiara. 569(a), 0
underexclusive usandspecial arrangemernity vesselor by air under
the conditions specified in paras 571 or 575, retbgly, the maximum
radiation levelat any point on the external surface opackageor
overpackshall not exceed 2 mSv/h.

D

r 525 527. Except forpackagesor overpackstransported undezxclusive
useby rail or by road under the conditions specifieghara.559573a),
or underexclusive usandspecial arrangemertty vesselbr by air unde

maximum radiation level at any point on the external surface o
packageor overpackshall not exceed 2 mSv/h.

the conditions specified in paras< 575 or 545 579, respectively, the

f a

526. The maximumadiation levelat any point on the external surfg
of a packageor overpackunder exclusive useshall not exceed 1
mSv/h.

ce
D526 528 The maximumradiation levelat any point on the extern
surface of gackageor overpackunderexclusive usshall not exceed 1
mSv/h.

U—

CATEGORIES

CATEGORIES

527. Packagesand overpacksshall be assigned to either category
WHITE, II-YELLOW or IllI-YELLOW in accordance with he
conditions specified in Table 9 and with the follog/requirements:
(@) For apackageor overpack both theTl and the surfaceadiation
level conditions shall be taken into account in detemgrwhich
category is appropriate. Where tfie satisfies the condition fg
one category but the surfaadiation levelsatisfies the conditio
for a different category, theackageor overpackshall be assigne
to the higher category. For this purpose, catef@HITE shall
be regarded as the lowest category.

TheTI shall be determined following the procedures djgetin
paras 521 and 522.

(b)

If the surfaceadiation levelis greater than 2 mSv/h, tipackage

(c)

or overpackshall be transported undexclusive usand under the

provisions of paras 569(a), 571 or 575, as apatgpr

|-

527529 Packages:4 overpacksandfreight containershall be
assigned to either category I-WHITE, II-YELLOW oFYELLOW in
accordance with the conditions specified in Téb8eand with the
following requirements:

r(a) For apackagesr overpackor freight containerbeththe Tl and the
N surfaceradiation level conditions shall be taken into account
d determining which category is appropriate. Where Th satisfies
the condition for one category but the surfaegliation level
satisfies the condition for a different categorye package e+
overpack or_freight container shall be assigned to the high
category. For this purpose, category I-WHITE sheallregarded a
the lowest category.

TheTI shall be determined following the procedures djmetiin
parass21 523ands22524

(b)

If the surfaceadiation levelis greater than 2 mSv/h, tpackageor

(©)

in

er

(2]

(d) A packagetransported under apecial arrangemenshall be

overpackshall be transported undexclusive useand under the

55/159




UN/SCETDG/40/INF.25/ADD.2

assigned to category IlI-YELLOW except under thevsions of provisions of paras&9573a),5#. 5750r 545579, as appropriate.
para. 528.

(e) Anoverpackwhich containgpackagesransported undespecial| (d) A package transported under &pecial arrangementshall be
arrangementshall be assigned to category IlI-YELLOW except assigned to category IlI-YELLOW except under thevisions of
under the provisions of para. 528. para.528530

(e) An overpackor freight containerwich that containspackageg
transported undegpecial arrangemerghall be assigned to categq
[1I-YELLOW except under the provisions of pa&8530.

=

y

TABLE 9. CATEGORIES OF PACKAGES AND OVERPACKS

Conditions
TI Maximumradiation levelat any Category
point on external surface
o? Not more than 0.005 mSv/h I-WHITE
More than 0 but not more thai 1 More than 0.005 mSv/h but II-YELLOW
not more than 0.5 mSv/h
More than 1 but not more than 10 More than 0.5 mBut -YELLOW

not more than 2 mSv/h

More than 10 More than 2 mSv/h but [II-YELLOW
not more than 10 mSv/h

& If the measured] is not greater than 0.05, the value quoted mayebe in accordance with
para. 521(c).
® Shall also be transported un@aclusive use

TABLE 9 8 CATEGORIES OF PACKAGES AMNE OVERPACKS AND FREIGHT

CONTAINERS®

Conditions
TI Maximumradiation levelat any ~ Category
point on external surface
0 Not more than 0.005 mSv/h I-WHITE
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More than 0 but not more thai 1 More than 0.005 mSv/h but [I-YELLOW
not more than 0.5 mSv/h

More than 1 but not more than-10More than 0.5 mSv/h but IH-YELLOW
not more than 2 mSv/h

More than 16 More than 2 mSv/h but -YELLOW

not more than 10 mSv/h

2 If the measured| is no

523(c).
® Shall also be transporte

t greater than 0.05, the value quoted maydre in accordance with para2d

d und@sxclusive usexcept forfreight containerssee Table 10

MARKING, LABELLING AND PLACARDING

MARKING, LABELLING AND PLACARDING

528. For eachpackageor overpackthe UN number and prop:s
shipping name shall be determined (see Table 1l)allncases of
international transport ofpackages requiring competent authority
designor shipmentapproval, for which different approval types apply
the different countries concerned by thleipment the UN number
proper shipping name, categorization, labelling araaking shall be in
accordance with the certificate of the country gio of design

n)
C

528 530. For eachpackageor overpackthe UN number and props
shipping name shall be determined (see Table 1)allncases of
international transport ofpackages requiring competent authority
approvalof designor shipmentaggsexa) for which different approva
types apply in the different countries concernedh®shipmentthe UN
number, proper shipping name, categorization, lageland marking
shall be in accordance with the certificate of dwaintry of origin of
design

Marking

Marking

529. Eaclpackageshall be legibly and durably marked on the outs
of the packagingwith an identification of either theonsignor or
consignegor both.

side
529 531 Eachpackageshall be legibly and durably marked on f{
outside of thepackagingwith an identification of either theonsignoror

on the outside of the@verpackwith an identification of either th

consignegeor both.Eachoverpackshall be legibly and durably marke

he

2d
e

consignor or_consignee or both unless these markings of all the
packagesvithin theoverpackare clearly visible.
530. Eachpackage andoverpackshall be legibly and durably marke&29 532 Each packageard-eversack shall be legibly and durably

on the outside with the UN marking as specified Tiable 10.
Additionally, eachoverpackshall be legibly and durably marked w
the word “OVERPACK”.

marked on the outside with the UN marking as spatiin Tableio 9.

ti\dditionally, eachoverpackshall be legibly and durably marked

unless all markings of thpackageswithin the overpackare clearl

with
the word “OVERPACK”and the UN marking as specified in Tablj 9

57/159




UN/SCETDG/40/INF.25/ADD.2

visible.
TABLE 10. UN MARKING FOR PACKAGES AND OVERPACKS
ltem UN marking
Package UN number, preceded by the
(other than aexcepted package) letters “UN”", and the proper
shipping name.

Excepted package UN number, preceded by the
(other than those ioonsignmentaccepted letters “UN”
for international movement by post)
Overpack UN number, preceded by the
(other than alverpackcontaining only letters “UN” for each applicable
excepted packages) United Nations number in the

overpack followed by the proper
shipping name in the case of a
non-exceptegackage

Overpackcontaining onlyexcepted packagesUN number, preceded by the

(other tharconsignmentaccepted for letters “UN”. If more than one

international movement by post) UN number is carried within the
overpack then each applicable
UN number preceded by the
letters “UN”.

Consignmenaccepted for international The requirement of para. 577.
movement by post

* See Table 1 for listing of UN number and propeipping name.

TABLE £89. UN MARKING FOR PACKAGES AND OVERPACKS

Item UN marking
Package UN number, preceded by the
(other than aexcepted package) letters “UN”, and the proper

shipping name.
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Excepted package
(other than those ioonsignmentaccepted
for international movement by post)

Overpack
(other than alverpackcontaining only
excepted packages)

Overpackcontaining onlyexcepted packagesUN number, preceded by the
(other tharconsignmentaccepted for
international movement by post)

Consignmenaccepted for international
movement by post

UN number, preceded by the
letters “UN”

UN number, preceded by the
letters “UN" for each applicable
UN number in the@verpack
followed by the proper shipping
name in the case of a non-
exceptepackage

letters “UN"——pmerethan-one

UN number in theverpack

The requirement of par&+/
581

* See Table 1 for listing of UN numlgand proper shipping name

531.

permissible gross mass legibly and durably markethe outside of thg
packaging

Eachpackageof gross mass exceeding 50 kg shall have

its

p 531 533 Eachpackageof gross mass exceeding 50 kg shall have
permissible gross mass legibly and durably markethe outside of the
packaging

2 its

D

=

532.

Eactpackagewhich conforms to:

532534 Eachpackagesichthatconforms to:

An IP-1, IP-2 or IP-3 designshall be legibly and durably marked

(@ AnIP-1, IP-2 or IP-3 designshall be legibly and durably markeda)
on the outside of thpackagingwith “TYPE IP-1", “TYPE IP-2" on the outside of thpackagingwith “TYPE IP-1", “TYPE IP-2"
or “TYPE IP-3" as appropriate; or “TYPE IP-3" as appropriaie

(b) A Type A packagdesignshall be legibly and durably marked p(b) A Type A packagedesignshall be legibly and durably marked pn
the outside of thpackagingwith “TYPE A”; the outside of thpackagingwith “TYPE A”:.

(c) AnIP-2, IP-3 or aType A packagelesignshall be legibly and (c) An IP-2, IP-3 or a Type A packagelesignshall be legibly and

59/159




UN/SCETDG/40/INF.25/ADD.2

durably marked on the outside of thmackaging with the
international vehicle registration code (VRI coaé)the country
of origin of designand either the name of the manufacture
other identification of thgackagingspecified by thecompetent
authority of the country of origin oflesign

durably marked on the outside of thmackaging with the
international vehicle registration code (VRI codé}he country of
origin of designand either the name of the manufacturer or o
identification of the packaging specified by thecompetent
authority of the country of origin oflesign

or

ther

533. Eachpackagewhich conforms to @esignapproved under para
805-814 or 816, 817 shall be legibly and durablyke on the outsid
of thepackagingwith:

(&) The identification mark allocated to thaEsignby thecompetent

authority;
(b) A serial number to identify uniquely eagbackaging which
conforms to thatlesign

(c) In the case of 8ype B(U)or Type B(M)packagedesign with
“TYPE B(U)” or “TYPE B(M)"; and
(d) Inthe case of @iype C packagdesign with “TYPE C".

1S
p 533535 Eachpackagesich that conforms to alesignapproved unde

one or more of thparas385-844 807—816e+ and845 820-817 shall be
legibly and durably marked on the outside of gaekagingwith the
following information

(a) The identification mark allocated to thaesignby the competent
authority;

(b) A serial number touniguely identify grigueb~each packaging
which thatconforms to thadlesign

(c) “TYPE B(U)", “TYPE B(M)", or “TYPE C”, itn the case of @ype

B(V), e+ Type B(M)or Type Cpackagedesign=asth—¢RPERBAN"
e=TYRPEBMY —and

=

534. Eactpackagewhich conforms to dype B(U) Type B(M)or Type
C packagedesignshall have the outside of the outermost recept;
which is resistant to the effects of fire and watdainly marked by
embossing, stamping or other means resistant teffbets of fire ang
water with the trefoil symbol shown in Fig. 1.

héle4 536 Eachpackagessich that conforms to aype B(U) Type B(M)

or Type C packagalesign shall have the outside of the outerm
receptacleyich thatis resistant to the effects of fire and waterjnha
marked by embossing, stamping or other means aesist the effects g
fire and water with the trefoil symbol shown in Fig

ost

535. WhereLSA-I or SCO-I material is contained in receptacles
wrapping materials and is transported uneleslusive usas permitted
by para. 518, the outer surface of these recepstagcte wrapping
materials may bear the marking “RADIOACTIVE LSA-I'or
“RADIOACTIVE SCO-I" as appropriate.

or
535 537. WhereLSA-I or SCO-I material is contained in receptacles
wrapping materials and is transported uneleslusive usas permitted
by para.548 520 the outer surface of these receptacles or wragp
materials may bear the marking “RADIOACTIVE LSA-I'or
“RADIOACTIVE SCO-I" as appropriate.

or

pin

FIG. 1. Basic trefoil symbol with proportions bdsen a central circle

of radius X. The minimum allowable size of X shalk mm.

FIG. 1. Basic trefoil symbol with proportions bdsen a central circle

of radius X. The minimum allowable size of X shal4d mm.
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Labelling

Labelling

536. Eaclpackageoverpackandfreight containershall bear the label
which conform to the models in Figs 2, 3 or 4, e#ees allowed unde
the alternative provisions of para. 541 for lafiggght containersand
tanks according to the appropriate category. In addjteachpackage
overpackand freight containercontainingfissile material other than
fissile materialexcepted under the provisions of para. 417, dbedr
labels which conform to the model in Fig. 5. Anpéts which do no
relate to the contents shall be removed or covefed.radioactive
material having other dangerous properties see para. 506.

S
r536 538 Eachpackage overpackand freight containershall bear the

[

labelswiich conforming to the applicablemodels in Figs 2=3-e+4,
except as allowed under the alternative provisimingara.54< 543 for
large freight containeraindtanks according to the appropriate categd
In addition, eachpackage overpackand freight containercontaining
fissile material other tharfissile materialexcepted under the provisio

of para. 417, shall bear labelgich confornming to the model in Fig. 5.

Any labelswhich that do not relate to the contents shall be remove
covered. Foradioactive materiahaving other dangerous properties
para.586507.

d or
see

537. The labels conforming to the models in Fig8 2nd 4 shall bg
affixed to two opposite sides of the outside @laakageor overpackor
on the outside of all four sides ofraight containeror tank The labels
conforming to the model in Fig. 5, where applicaldball be affixed
adjacent to the labels conforming to the modelBigs 2, 3 and 4. Th
labels shall not cover the markings specified irap&29-534.

D

ctank The labels conforming to the model in Fig. 5, vehapplicable

537 539 The labels conforming to thepplicablemodels in Figs 23
and4 shall be affixed to two opposite sides of theswlé of apackage
or overpackor on the outside of all four sides ofraight containeror

shall be affixed adjacent to the labels conformtngthe applicable
models in Fige=2-arc—2-4. The labels shall not cover the markin
specified in para829-534531-536

gs

FIG. 2. Category I-WHITE label. The backgroundazol of the label
shall be white, the colour of the trefoil and thiinping shall be black
and the colour of the category bar shall be red.

FIG. 2. Category I-WHITE label. The backgroundazol of the label
shall be white, the colour of the trefoil and thenpng shall be black
and the colour of the category bar shall be red.

Labelling for radioactive contents

Labelling for radioactive contents

538. Each label conforming to the models in Figgl Zhall be
completed with the following information:

(a) Contents:
(i) Except for LSA-I material, the name(s) of th
radionuclide(s) as taken from Tak!g, using the symbol
prescribed therein. For mixtures of radionuclidég, most

5

restrictive nuclides must be listed to the extéetspace of

L

538 540 Each label conforming to thapplicablemodels in Figs 24
shall be completed with the following information:

da) Contents:
()  Except forLSA-Imaterial, the name(s) of the radionuclide
as taken from Table 2, using the symbols prescriberkin.

For mixtures of radionuclides, the most restrictiugclides
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the line permits. The group &fSAor SCOshall be showr
following the name(s) of the radionuclide(s). Thanis
“LSA-IP, “LSA-III", “SCO-I' and “SCO-II' shall be used
for this purpose.

(ii)
the name of the radionuclide is not necessary.

(b) Activity: The maximum activity of theadioactive contentduring
transport expressed in units of becquerels (Bqg)h wihe
appropriate Sl prefix symbol (see Annex Il). Fiaisile materia)
the mass ofissile material(or mass of eacfissile nuclidefor
mixtures when appropriateh units of grams (g), or multiple
thereof, may be used in place of activity.

(c) Foroverpacksandfreight containerghe “contents” and “activity’

entries on the label shall bear the informationunegl in parag

538(a) and (b), respectively, totalled together fbe entire

contents of th@verpackor freight containerexcept that on labe

for overpacksor freight containerscontaining mixed loads d

packagegontaining different radionuclides, such entries/mead

“See Transport Documents”.

TI: The number determined in accordance with parasaiél 522

(no Tl entry is required for Category I-WHITE).

(d)

For LSA-Imaterial, the termL'SA-I' is all that is necessary;

must be listed to the extent the space on theplmmits. The
group of LSAor SCOshall be shown following the name
of the radionuclide(s). The termkSA-II", “LSA-III", * SCO-
I” and “SCO-II' shall be used for this purpose.

(ii)

; the name of the radionuclide is not necessary.
(b) Activity: The maximum activity of theadioactive contentsluring
transport expressed in units of becquerels (Bd) wié appropriate
Sl prefix symbol (see Annex Il). Fdissile matena,l thetotal mass
of fISSIIe %ﬁl nuclldes

ejn unlts of grams (9), or multlple
thereof may be used in place of activity.
(c) Foroverpacksandfreight containerghe “contents” and “activity’
entries on the label shall bear the informatiorunegl in paras38
54Q(a) and (b), respectively, totalled together far émtire content
of the overpackor freight containerexcept that on labels fq
overpacksor freight containercontaining mixed loads qfackages
containing different radionuclides, such entriesymaad “Seeg
Transport Documents”.
TI: The number determined in accordance with pagdsand-527
523 and 524no Tl entry is required for Category I-WHITE).

- W0

(d)

For LSA-Imaterial, the termLSA-I' is all that is necessary;

s)

U7

=

FIG. 3. Category II-YELLOW label. The backgroundloar of the
upper half of the label shall be yellow and the dovhalf white, the
colour of the trefoil and the printing shall be blg and the colour o
the category bars shall be red.

FIG. 3.Category II-YELLOW label. The backgroundocwmlof the uppel
half of the label shall be yellow and the lowerfhahite, the colour o
f the trefoil and the printing shall be black, ane ttolour of the categor
bars shall be red.

i

FIG. 4. Category IlI-YELLOW label. The backgrouadliour of the
upper half of the label shall be yellow and the dovhalf white, the
colour of the trefoil and the printing shall be blga and the colour o
the category bars shall be red.

FIG. 4. Category IlI-YELLOW label. The backgroundiour of the
upper half of the label shall be yellow and the dovihalf white, the
f colour of the trefoil and the printing shall be bla and the colour of th
category bars shall be red.

Labelling for criticality safety

Labelling for criticality safety

539. Each label conforming to the model in Figh@all be complete

1529 541 Each label conforming to the model in Fig. 5 Eha
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with the CSI as stated in the certificate of approval fepecial
arrangemenbr the certificate of approval for tipackagedesignissued
by thecompetent authority

completed with th€€Sl as stated in the certificate of approsgplicable
in the countrlesthrouqh or mtowhlch theconsmnmenus transported

paekaga%el%hgmssued by thecompetent authorlty)r as specmed in
paras 674 or 675

FIG. 5. CSI label. The background colour of thedashall be white
the colour of the printing shall be black.

FIG. 5. CSI label. The background colour of thedashall be white
the colour of the printing shall be black.

540. Foroverpacksandfreight containersthe CSl on the label shal
bear the information required in para. 539 totaltedether for the
fissile contents of theverpackor freight container

5490542 For overpacksand freight containers the-ESkea the label
conforming to the model in Fiq. ﬁlall bear thsum of theCSilsof all
the packagesontained thereis

Placarding

Placarding

541. Largefreight containerscarrying packagesother thanexcepted
packages and tanks, shall bear four placards which confeonthe
model given in Fig. 6. The placards shall be affixe a vertical
orientation to each side wall and each end walthef largefreight
containeror tank Any placards which do not relate to the contshtsl

be removed. Instead of using both labels and placéris permitted as
npermitted as an alternative to use enlarged

an alternative to use enlarged labels only, whpprapriate, as show|
in Figs 2, 3, 4 and 5, except having the minimume silimensions
shown in Fig. 6.

D

D

541543 Largefreight containercarryingpackagesther tharexcepted
packagesandtanks shall bear four placardskich that conform to the
model given in Fig. 6. The placards shall be affixe a vertical
orientation to each side wall and to each end whthe large freight
containeror tank Any placards#aich that do not relate to the conten
shall be removed. Instead of using both labels platards, it i
lalmeily, where
appropriate, as shown in Figs=2—ard4 ard=5 except having the
minimum sizedkensiershown in Fig. 6.

ts

1Y%

542. Where theconsignmentin the freight containeror tank is
unpackagedLSA-l or SCO-I or where aconsignmentin a freight
containeris required to be shipped unde¢clusive usand is package
radioactive materialwith a single UN number, the appropriate |
number for theconsignmen{see Table 1) shall also be displayed
black digits not less than 65 mm high, either:

(@) In the lower half of the placard shown in Fegand against th
white background; or

d
U

4]

542 544 Where theconsignmentin the freight containeror tank is
unpackagedLSA-lI or SCO-I or where aconsignmentin a freight
montaineris required to be shipped undetclusive usand is package
iadioactive materialwith a single UN number, the appropriate |
number for theconsignmentsee Table 1) shall also be displayed
black digits not less than 65 mm high, either:

—

(&) In the lower half of the placard shown in Figand against the whi
background; or

l‘e
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(b) On the placard shown in Fig. 7.

When the alternative given in (b) is used, the slidny placard shall bg
affixed immediately adjacent to the main placand,adl four sides of
thefreight containeror tank

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

" When the alternative given in (b) is used, the slidngy placard shall bg

affixed immediately adjacent to the main placardab four sides of the

freight containeror tank

A\1%4

174

CONSIGNOR’S RESPONSIBILITIES

CONSIGNOR’S RESPONSIBILITIES

543. Except as otherwise provided in these Reigukatno person ma
offer radioactive materialfor transport unless it is properly marke
labelled, placarded, described and certified omaasport documen
and otherwise in a condition for transport as nexliby these
Regulations.

y543 545 Except as otherwise provided in these Regulatinasperson
2dnay offerradioactive materiafor transport unless it is properly marke
,labelled, placarded, described and certified ammasport document, an
> otherwise in a condition for transport as requisgdhese Regulations.

:d’

Particulars of consignment

Particulars of consignment

544. Theconsignorshall include in the transport documents with e
consignmentthe identification of theconsignor and consignee
including their names and addresses and the faillpuwiformation, ag
applicable, in the order given:

(@) The UN number assigned to the material as ®pecin

accordance with the provisions of paras 401 and pfeded by
the letters “UN".

(b)
(€)

The proper shipping name, as specified in atzwe with the
provisions of paras 401 and 528.
The UN class number “77.

(d)

The name or symbol of each radionuclide or, foktures of

ach

544 546 The consignorshall include in the transport documents wi

each consignmentthe identification of theconsignor and consigneg
including their names and addresses and the failpwiformation, ag
applicable, in the order given:

(@) The UN number assigned to the material asifsgebn accordance

with the provisions of paras 401 aré@8 530, preceded by th
letters “UN':;

(b) The proper shipping name, as specified in @awe with the
provisions of paras 401 aB&8530;

(c) The UN class number “77;

(d) The subsidiary hazard class or division nung)ecbrresponding t
the subsidiary risk label(s) required to be applibden assigned
shall be entered following the primary hazard clasdivision and
shall be enclosed in parenthesis;

radionuclides, an appropriate general descriptiom tist of the

h)

D

O
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(e)

(f)

()

(h)
(i)

()

most restrictive nuclides.

A description of the physical and chemical fafithe material, or
a notation that the material special formradioactive materialbr
low dispersible radioactive material A generic chemical
description is acceptable for chemical form.

The maximum activity of theadioactive contentduring transport
expressed in units of becquerels (Bqg) with the eppate SI

prefix symbol (see Annex Il). Fdissile material the mass of

fissile material(or mass of eacfissile nuclidefor mixtures when
appropriate) in units of grams (g), or appropriatgtiples thereof
may be used in place of activity.

The category of the package, i.e. I-'WHITE, EM.OW, llI-
YELLOW.

TheTl (categories II-YELLOW and IlI-YELLOW only).
For consignments including fissile material other than
consignmentsxcepted under para. 417, (B©8l.

The identification mark for eacbompetent authorityapproval
certificate 6pecial form radioactive materigl low dispersible]
radioactive materigl special arrangementpackage design or
shipmenk applicable to theonsignment

(<)

()

(fg)

(gh)

(5i)
()

(k)

The name or symbol of each radionuclide or, fdxtunes of
radionuclides, an appropriate general descriptiora dist of the
most restrictive nuclides

A description of the physical and chemical favfrthe material, o
a notation that the material $pecial formradioactive materialor
low dispersible radioactive material A generic chemical
description is acceptable for chemical fgrm

The maximum activity of theadioactive contentsluring transpor
expressed in units of becquerels (Bq) with the apate S| prefix
symbol (see Annex Il). Fofissile materia] the mass ofissile
material (or mass of eaclfissile nuclide for mixtures wher
appropriate) in units of grams (g), or appropriaugtiples thereof
may be used in place of activity

The category of thepackage i.e. I-WHITE, II-YELLOW, IlI-
YELLOW-;

TheTl (categories II-YELLOW and IlI-YELLOW only)

_____ igpnmentmeludingfissile materalotherthareonsianments

—EEL fissile material
one exception of sub-paras 4XHfja
reference to that para;

Shipped under para. 417(c)—(e), the total ma$dissile

nuclides

(i)

Contained in gpackagefor which one of paras 674(a)—(c)
675 is applied, reference to that para.;
The CSI, where applicable

(iif)

(iv)

The identification mark for eackompetent authorityepgrevéd
certificate of approval (special form radioactive materigl low
dispersible radioactive materiafissile material excepted unde
para. 417(f),special arrangementpackagedesign or shipmenk
applicable to theonsignment

=
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For consignmentsof more than oneyackage the information
contained in paras 544(a)—(j) shall be given fathgmckage For
packagesin an overpack freight container or conveyance a
detailed statement of the contents of epelckagewithin the
overpackfreight containeror conveyancend, where appropriat
of each overpack freight container or conveyanceshall be
included. If packagesare to be removed from theverpack
freight container or conveyanceat a point of intermediat
unloading, appropriate transport documents shall rbade
available.

(k)

Where aconsignmenis required to be shipped undexclusive
use the statement “EXCLUSIVE USE SHIPMENT"; and

For LSA-Il, LSA-IIl SCO-l and SCO-II, the total activity of the
consignmentas a multiple ofA,. For radioactive materialfor
which theA; value is unlimited, the multiple &% shall be zero.

()
(m)

(&) For consignmentsof more than onepackage the information
contained in paras44 546@a)—k) shall be given for eaghackage
For packagesin an overpack freight containeror conveyancea
detailed statement of the contents of egetkage within the
overpack freight containeror conveyanceand, where appropriat
of each overpack freight container or conveyanceshall be
included. Ifpackagesare to be removed from tloerpack freight
container or conveyanceat a point of intermediate unloadin
appropriate transport documents shall be madeadleil

(*m) Where aconsignments required to be shipped unde¢clusive use
the statement “EXCLUSIVE USE SHIPMENTZg4

(#n) For LSA-Il, LSA-1ll SCO-l and SCO-II, the total activity of the
consignmenas a multiple of,. Forradioactive materiafor which
the A, value is unlimited, the multiple &%, shall be zero.

(D

g,

FIG. 6. Placard. Except as permitted by para. 5@nhjnimum
dimensions shall be as shown; when different dimmaasare used, th
relative proportions must be maintained. The nuntBeshall not be
less than 25 mm high. The background colour ofuibger half of the
placard shall be yellow and of the lower half whitiee colour of the
trefoil and the printing shall be black. The use tfe word
“RADIOACTIVE” in the bottom half is optiona,l to allow the
alternative use of this placard to display the ajgprate UN number fo
the consignment.

edimensions shall be as shown; when different dimassare used, th

FIG. 6. Placard. Except as permitted by pa&¥ 571, minimum

relative proportions must be maintained. The numBerhall not be
less than 25 mm high. The background colour ofuimger half of the
placard shall be yellow and of the lower half whitke colour of the
trefoil and the printing shall be black. The use tife word
“RADIOACTIVE” in the bottom half is optional, to allow th
alternative use of this placard to display the aggiate UN number fo
the consignment.

FIG. 7. Placard for separate display of UN numbEne background FIG. 7. Placard for separate display of UN numbEhe backgrounc

colour of the placard shall be orange and the borded UN numbel
shall be black. The symbol “****' denotes the spade which the

appropriate UN number for radioactive material, ggecified in Table appropriate UN number for radioactive material, ggecified in Table 1

1, shall be displayed.

colour of the placard shall be orange and the bordad UN numbel
shall be black. The symbol “***” denotes the spade which the

shall be displayed.

)

Consignor’s certification or declaration

Consignor’s certification or declaration
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545. The consignor shall include in the transport documents a

certification or declaration in the following terms

“I hereby declare that the contents of this consignt are fully

and accurately described above by the proper stgppame and
are classified, packaged, marked and labelled/mdadaand are in

all respects in proper condition for transport adow to the
applicable international and national governmerggulations.”

545 547. The consignor shall include in the transport documents
certification or declaration in the following terms

“I hereby declare that the contents of this consignt are fully,
and accurately described above by the proper stgppame ang
are classified, packaged, marked and labelled/mdada and are it
all respects in proper condition for transpedesteiag—toin
accordance with the applicable international and natio
governmental regulations.”

5 a

nal

546. If the intent of the declaration is alreadgoadition of transpor
within a particular international convention, tlensignor need not
provide such a declaration for that part of thedpmort covered by th
convention.

t
546 548 If the intent of the declaration is already andition of
etransport within a particular international convent theconsignorneed
not provide such a declaration for that part of tfa@sport covered b
the convention.

547. The declaration shall be signed and datedhbkyconsignor
Facsimile signatures are acceptable where appdicdblvs and
regulations recognize the legal validity of facdersignatures.

547 549 The declaration shall be signed and dated bycémsignor
Facsimile signatures are acceptable where appdicdbivs and
regulations recognize the legal validity of facdersignatures.

548. If the dangerous goods documentation is ptedeo thecarrier
by means of electronic data processing (EDP) octreleic datd
interchange (EDI) transmission techniques, the agige(s) may bé
replaced by the name(s) (in capitals) of the peeghorized to sign.

548550 If the dangerous goods documentation is presetute
the carrier by means of electronic data processing (EDP) ectednic
2 data interchange (EDI) transmission techniquessidpeature(s) may b
replaced by the name(s) (in capitals) of the peedhorized to sign.

2d

D

549. Whenradioactive materigl other than when carried tanks is
packed or loaded into arfyeight containeror vehicle which will be
transported by sea, those responsible for packiveg dontainer o
vehicleshall provide a containeehicle packing certificate specifyin
the containexfehicle identification number(s) and certifying that t
operation has been carried out in accordance with dpplicable
conditions of the IMDG Code [8].

549551 Whenradioactive materigl other than when carried tanks

is packed or loaded into affreight containeror vehiclewhieh that will

 be transported by sea, those responsible for pgdkia container o
gvehicle shall provide a containeehicle packing certificate specifyin
hthe containewehicle identification number(s) and certifying that t
operation has been carried out in accordance with dpplicable
conditions of the IMDG Code [8].
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550.
containenehicle packing certificate may be incorporated into agkr
document, if not, the documents shall be attacimedto the other. If the
information is incorporated into a single documéhgé document sha
include a signed declaration such as:

“It is declared that the packing of the goods intbe
containeehicle has been carried out in accordance with
applicable provisions”.

This declaration shall be dated and the personirggit shall be
identified on the document. Facsimile signatures aceptable wher,
applicable laws and regulations recognize the legkdity of facsimile
signatures.

1)

The information required in the transport wtoent and the

559 552 The information required in the transport docuteemnd the

2 containervehicle packing certificate may be incorporated into agk&

|document, if not, the documents shall be attaclmedto the other. If th
information is incorporated into a single documehg document sha
include a signed declaration such as:

the “It is declared that the packing of the goods inthe

containeehicle has been carried out in accordance with
applicable provisions”.
e
This declaration shall be dated and the personingjgit shall be
identified on the document. Facsimile signatures agceptable wher
applicable laws and regulations recognize the leghdlity of facsimile
signatures.

the

D

551. The declaration shall be made on the sanmmspgeoat documen
which contains the particulars obnsignmenlisted in para. 544.

t

551553 The declaration shall be made on the same toaindpcument
which that contains the particulars @onsignmentisted in para544
546

Information for carriers

Information for carriers

552. The consignor shall provide in the transport documents
statement regarding actions, if atlyat are required to be taken by t
carrier. The statement shall be in the languages deemszksery by
the carrier or the authorities concerned, and shall includeast the|
following points:

(a) Supplementary requirements for loading, stowagarriage,
handling and unloading of thpackage overpack or freight
container including any special stowage provisions for Hade
dissipation of heat (see para. 562), or a statenaitno such
requirements are necessary;,

Restrictions on the mode of transport camveyanceand any|
necessary routeing instructions;

(b)

a
He52 554 The consignorshall provide in the transport documents
statement regarding actions, if any that are reduio be taken by th
carrier. The statement shall be in the languages deencassery by the
carrier or the authorities concerned, and shall includdleast the
following points:

(a) Supplementary requirements for loading, sStowagerriacee,
handling and unloading of th@ackage overpack or freight
container including any special stowage provisions for Hafe
dissipation of heat (see pa&#£2565), or a statement that no su
requirements are necessary;,

(b) Restrictions on the mode of transport @snveyanceand any
necessary routeing instructions;

C—p

(c) Emergency arrangements appropriate tatresignment
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(c) Emergency arrangements appropriate tatmsignment
555. The consignor shall retain a copy of each of the transport
documents containing the information specified amag 546, 547, 551,
552 and 554, as applicable, for a minimum periodhoée months
When the documents are kept electronicallydbesignorshall be able
to reproduce them in a printed form.

553. The applicablecompetent authoritycertificates need nat

necessarily accompany thmnsignment The consignor shall make
them available to thearrier(s) before loading and unloading.

EE3 556, The applicablecompetent authoritycertificates need nat
necessarily accompany thensignmentTheconsignorshall make them
available to thearrier(s) before loading and unloading.

Notification of competent authorities

Notification of competent authorities

554.
authority approval, theconsignor shall ensure that copies of eg
applicable competent authoritycertificate applying to thapackage
designhave been submitted to thempetent authoritpf the country of
origin of the shipment and to tlmmpetent authoritpf each country
through or into which the consignmentis to be transported. Th
consignor is not required to await an acknowledgement frdra
competent authoritynor is thecompetent authorityequired to make
such acknowledgement of receipt of the certificate.

Before the firsshipmentof any packagerequiring competent

ch54 557. Before the firsshipmentof anypackagerequiringcompetent

authority approval, theconsignor shall ensure that copies of egch

applicable competent authoritycertificate applying to thapackage
designhave been submitted to thempetent authoritpf the country of
eorigin of theshipmentand to thecompetent authoritpf each country
tthrough or into which the consignmentis to be transported. The
» consignor is not required to await an acknowledgement frdm |t
competent authoritynor is thecompetent authorityequired to make
such acknowledgement of receipt of the certificate.

555.
shall notify thecompetent authorityof the country of origin of thg
shipment and theompetent authoritpf each countrghrough or into
which theconsignmenis to be transported. This notification shall be
the hands of eacbompetent authorityrior to the commencement
theshipmentand preferably at least 7 days in advance.

(@)

For eacBhipmentisted in (a), (b), (c) or (d) below, tl@nsignor

Type C packagesontainingradioactive materialwith an activity

greater than 30@Q or 300@\, as appropriate, or 1000 TBg

whichever is the lower;

2555 558 For eachshipmentlisted in (a), (b), (c) or (d) below, the
consignorshall notify thecompetent authoritgf the country of origin o
the shipmentand thecompetent authorityf each countrythrough or

pfnto which theconsignments to be transported. This notification sh
be in the hands of eadompetent authoritprior to the commencement
of theshipmentand preferably at least 7 days in advance.

(&) Type C packagesontainingradioactive materialwith an activity

all

' greater than 30@Q or 30003, as appropriate, or 1000 TBq,
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whichever is the lower;

(b) Type B(U) packagescontaining radioactive materialwith an| (b) Type B(U) packagescontaining radioactive material with an
activity greater than 30@Q or 300@\,, as appropriate, or 1000 activity greater than 30@Q or 300@\,, as appropriate, or 1000
TBq, whichever is the lower; TBq, whichever is the lower;

(c) Type B(M)packages

(c) Type B(M)packages (d) Shipmerg underspecial arrangement

(d) Shipmerg underspecial arrangement

556. Theconsignmennotification shall include: EE5559 Theconsignmenhotification shall include:

(a) Sufficient information to enable the identiicam of thepackage| (a) Sufficient information to enable the identitica of thepackageor
or packagesincluding all applicable certificate numbers gdnd packages including all applicable certificate numbers and
identification marks. identification marks

(b) Information on the date shipmentthe expected date of arriva{b) Information on the date athipmentthe expected date of arrival
and proposed routeing. and proposed routeing

(c) The names of theadioactive material®r nuclides. (c) The names of thexdioactive material®r nuclides

(d) Descriptions of the physical and chemical foohtgheradioactive| (d) Descriptions of the physical and chemical foohsheradioactive
material or whether it isspecial fornradioactive materialor low material or whether it isspecial formradioactive materialor low
dispersible radioactive material dispersible radioactive material

(e) The maximum activity of theadioactive contentduring transport (e) The maximum activity of theadioactive contentsgluring transport
expressed in units of becquerels (Bqg) with the eppate SI expressed in units of becquerels (Bq) with the ayppate SI prefix
prefix symbol (see Annex Il). Fdissile material the mass of symbol (see Annex Il). Fofissile material the mass ofissile
fissile material(or the mass of each fissile nuclide for a mixture  material (or the mass of each fissile nuclide for a mixtwen
when appropriate) in units of grams (g), or muéigpthereof, may appropriate) in units of grams (g), or multiplegrgof, may be
be used in place of activity. used in place of activity.

557. Theconsignoris not required to send a separate notificatidhaff 557 560. The consignoris not required to send a separate notificatign if

required information has been included in the aapilon forshipment the required information has been included in tipplieation for

approval (see para. 822). approval ofshipmentgpreval(see para322827).

Possession of certificates and instructions

Possession of certificates and instructions
558. Theconsignorshall have in his or her possession a copy of ¢ach
certificate required under Section VIII of thesegRlations and a copy558 561 The consignorshall have in his or her possession a copy of
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of the instructions with regard to the proper aigsof thepackageand
other preparations fahipmentbefore making anghipmentunder the
terms of the certificates.

each certificate required under Section VIl ofgheRegulations and
copy of the instructions with regard to the proglesing of thepackage
and other preparations fehipmentbefore making anghipmentunder
the terms of the certificates.

a

TRANSPORT AND STORAGE IN TRANSIT

TRANSPORT AND STORAGE IN TRANSIT

Segregation during transport and storage in transit

Segregation during transport and storage in transit

559. Packagesoverpacksandfreight containercontainingradioactive
material and unpackagedadioactive material shall be segregate
during transport and during storage in transit:
(@) From workers in regularly occupied working a&rd®y distance
calculated using a dose criterion of 5 mSv in aryaad
conservative model parameters;

From members of the critical group of the pcibih areas wher
the public has regular access, by distances cébclilesing a dos
criterion of 1 mSv in a year and conservative mgaehmeters;

(b)

From undeveloped photographic film by distanaedculated
using a radiation exposure criterion for undevetbplotographig
film due to the transport afadioactive materialof 0.1 mSv pef
consignmenbf such film; and

(d) From other dangerous goods in accordance \aith. [505.

(c)

=59 562 Packages overpacks and freight containers containing
radioactive materialand unpackagedadioactive material shall be
segregated during transport and during storageuinsit:

(@)

5
From workers in regularly occupied working @rd®y distance
calculated using a dose criterion of 5 mSv in aryead
conservative model parameters;

From members ofe-crticalgraup—othe public, in areas whe

the public has regular access, by distances cédculesing a dos
criterion of 1 mSv in a year and conservative mgadehmeters;

a)
a)
-3

(b)

From undeveloped photographic film by distanca@sulated using
a radiation exposure criterion for undeveloped ptpatphic film
due to the transport ofadioactive materialof 0.1 mSv pel
consignmenbf such film;ax<

From other dangerous goods in accordance \aith.25506

(©)

(d)

4]

)

560. Category II-YELLOW or llI-YELLOWpackagesor overpacks
shall not be carried in compartments occupied bgs@agers, excej
those exclusively reserved for couriers speciallytharized to
accompany sucpackage®r overpacks

560563 Category II-YELLOW or IlI-YELLOW packagesor overpacks
shall not be carried in compartments occupied bys@agers, excef
those exclusively reserved for couriers speciallytharized to
accompany sucpackagesr overpacks

Stowage during transport and storage in transit

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

561564 Consignmentshall be securely stowed.

562. Provided that its average surface heat flogsdnot exceed 1
W/ and that the immediate surrounding cargo is nesirks or bags
a packageor overpackmay be carried or stored among packa
general cargo without any special stowage provisexcept as may b
specifically required by thecompetent authorityin an applicable

5

g¥dm” and that the immediate surrounding cargo is neairks or bags,
epackageor overpackmay be carried or stored among packaged ge
cargo without any special stowage provisions excapt may be

,562 565 Provided that its average surface heat flux admgexceed 1%

D

neral

approval certificate. specifically required by thecompetent authorityin an applicablg

apprevalcertificateof approval

563. Loading offreight containersand accumulation opackages
overpacksandfreight containershall be controlled as follows:

(@)

563 566. Loading offreight containersand accumulation gbackages
overpacksandfreight containershall be controlled as follows:
Except under the condition exclusive useand forconsignments
of LSA-I material, the total nhumber gfackagesoverpacksand
freight containersaboard a singleonveyanceshall be so limiteg
that the sum of th&ls aboard theonveyanceloes not exceed th
values shown in Table 11.

" (a) Except under the condition ekclusive useand forconsignments
of LSA-I material, the total number gfackages overpacksand

freight containersaboard a singleonveyanceshall be so limiteg
that the sum of th&ls aboard theonveyanceloes not exceed th
values shown in Tabl&l 10.

The radiation levelunder routine conditions of transport shall

exceed 2 mSv/h at any point on, and 0.1 mSv/h at feom, the
external surface of theonveyance except for consignments
transported undeexclusive useby road or rail, for which th
radiation limits around theehicleare set forth in passz6573b)

and (c).

The sum of theCSls in a freight container and aboard :
conveyancehall not exceed the values shown in Takid1.

e
Theradiation levelunder routine conditions of transport shall ot

1o(tb)
exceed 2 mSv/h at any point on, and 0.1 mSv/hratfeom, the
external surface of the&onveyance except forconsignments
transported undeexclusive usedy road or rail, for which thg
radiation limits around theehicleare set forth in para. 569(b) a
(c).
The sum of theCSls in a freight container and aboard
conveyancehall not exceed the values shown in Table 12.

(b)

D
1%

nd

© , (©

TABLE 11. TRANSPORT INDEX LIMITS FOR FREIGHT
CONTAINERS AND CONVEYANCES NOT UNDER EXCLUSIVH
USE

| TABLE 4& 10. TRANSPORT INDEX LIMITS FOR FREIGHT
t CONTAINERS AND CONVEYANCES NOT UNDER EXCLUSIVE
USE

Limit on sum ofTls
in afreight
containeror aboard
aconveyance

Limit on sum ofTls
in afreight
containeror aboard
aconveyance

Type offreight containeror conveyance Type offreight containeror conveyance
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Freight container— Small
Freight container— Large
Vehicle
Aircraft:

Passenger

Cargo
Inland waterway craft
Seagoing/essét

(i) Hold, compartment odefined deck area

Packages, overpacks,small
containers
Largefreight containers

(i) Total vessel
Packages, overpacks,small
containers
Largefreight containers

freight

freight

50
50
50
50
200
50
50
200
200

No limit

a

Packagesor overpackscarried in or on arehiclewhich are in accordanc
with the provisions of para. 569 may be transpobgdesselprovided that
they are not removed from thehicleat any time while on board thessel

Freight container

50
Smallfreight container
Largefreight container 50
Vehicle 50
Aircraft:
Passenger 50
Cargo 200
Inland waterway craft 50
Seagoing/esset
() Hold, compartment odefined deck area
Packages, overpacks,small freight 50
containers
Largefreight containers 200
(i) Total vessel
Packages, overpacks,small freight 200
2] containers
Largefreight containers No limit

% Packagesor overpackscarried in or on avehicle whish that are in

accordance with the provisions of pa&t9 573 may be transported b
vesselsprovided that they are not removed from thehicle at any time
while on board theessel

564. Anypackageor overpackhaving aTl greater than 10, or any
consignmenthaving aCSlI greater than 50, shall be transported ¢

underexclusive use

g4 567. Any packageor overpackhaving aTl greater than 10, or ar
consignmenthaving aCSlI greater than 50, shall be transported @
underexclusive use

y
nly

Segregation of packages containing fissile materiduring transport

and storage in transit

Additional requirements relating to transport and storage in transit

of fissile material

565. Any group ofpackages overpacksand freight containers
containingfissile materialstored in transit in any one storage area S
be so limited that the total sum of t8&Isin the group does not exce
50. Each group shall be stored so as to maintajpeaing of at least

m from other such groups.

Hafle 568 Any group of packages overpacksand freight containers
pdontainingfissile materialstored in transit in any one storage area S
bbe so limited that the sum of tiéSIsin the group does not exceed 1
Each group shall be stored so as to maintain airgpac at least 6 n

hall
50.

from other such groups.
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TABLE 12. CRITICALITY SAFETY INDEX LIMITS FOR FREIGIT
CONTAINERS AND CONVEYANCES CONTAINING FISSILE
MATERIAL

TABLE 242 11 CRITICALITY SAFETY INDEX LIMITS FOR
FREIGHT CONTAINERS AND CONVEYANCES CONTAINING
FISSILE MATERIAL

Limit on sum of C&
in afreight container

Limit on sum of C&
in afreight container

or aboard a or aboard a
Type offreight containeror conveyance Not conveyance Type offreight containeror conveyance Not conveyance
Under Under
under . exclusive under . exclusive
exclusive use exclusive Uuse
use use
Freight container— Small 50 Not Freight container
applicable 50 Not
Freight containe— Large 50 100 Smallfreight container applicable
Vehicle 50 100 Small 50 100
Aircraft: Largefreight container
Passenger 50 Not Large
applicable | Vehicle 50 100
Cargo 50 100 Aircraft:
Inland waterway craft 50 100 Passenger 50 Not
Seagoing/essét applicable
() Hold, compartment ordefined deck Cargo 50 100
area Inland waterway craft 50 100
Packages, overpackssmall freight 50 100 Seagoing/essét
containers () Hold, compartment ordefined deck
Largefreight containers 50 100 area
(i) Total vessel Packages, overpackssmall freight 50 100
Packages, overpackssmall freight 200 200 containers
containers Largefreight containers 50 100
Largefreight containers No limit” No limit® (i) Total vessel
% Packagesor overpackscarried in or on avehicle which are in Packages, overpackssmall freight 200 200
accordance with the provisions of para. 569 mayrésesported by containers
vesselsprovided that they are not removed from thehicle at Largefreight containers No limit> No limit©

anytime while on board theessel In this case the entries under 1
heading ‘undeexclusive useipply.
The consignmenshall be so handled and stowed that the sur

CSlsin any group does not exceed 50, and that eachpg®

e Packagesor overpackscarried in or on avehiclewich that are in
accordance with the provisions of pa&&9 573 may be transporte

n ofby vesselsprovided that they are not removed from treicle at

anytime while on board theessel In this case the entries under f{

he
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handled and stowed so that the groups are sepdrateeach otherf

by at least 6 m.

CSk in any group does not exceed 100, and that eemlp gs

handled and stowed so that the groups are sepdratacach othef eparated-from-cach-othe

by at least 6 m. The intervening space betweenpgrouay be

heading ‘undeexclusive useipply.

D

and stowed s@ms to maintain a spacing #fet—the—groups—ar

atyleast 6 m from other groups
¢ Theconsignmenshall be so handled and stowed that the suGS#

®  The consignmenshall be so handled and stowed that the sum of
The consignmenshall be so handled and stowed that the sum of CSlisin any group does not exceed 50, and that eactpgschandled

in any group does not exceed 100, and that eadpgsdmndled and
stowed s@0 as to maintain a spacing:eé
from—ecach-etherbat least 6 m from other qroup‘ﬁhe mtervenlng
space between groups may be occupied by other camrrordance
with para 525506

occupied by other cargo in accordance with para. 50

566. Where the sum of tl&SIson board aonveyancer in afreight
containerexceeds 50, as permitted in Table 12, storagé lshauch as
to maintain a spacing of at least 6 m from othewupgs ofpackages
overpacksor freight containerscontaining fissile material or other
conveyancesarryingradioactive material

5656 569 Where the sum of th€SIson board aconveyanceor in a
freight containerexceeds 50, as permitted in Takiell, storage shall
be such as to maintain a spacing of at least 6om fother groups of
packagesoverpacksor freight containerscontainingfissile materialor
otherconveyancesarryingradioactive material

Not in TS-R-1 (2009).
570. Fissile materialmeeting one of the provisions (a)—(f) of para. 417
shall meet the following requirements:

(a) Only one of the provisions (a)—(f) of para. 417aiéowed per
consignment
(b) Only one approvedfissile material in packages classified in
accordance with para. 417(f) is allowed memsignmentunless
multiple materials are authorized in the certifecatapproval.
(c) Eissile materialin packagesclassified in accordance with pa
417(c) shall be transported ircansignmentwith no more than 45 g
of fissile nuclides
(d) Eissile materialin packagesclassified in accordance with pa
417(d) shall be transported ircansignmentvith no more than 15 g
of fissile nuclides
(e)Unpackaged or packagdissile material classified in accordange
with_para. 417(e) shall be transported undgclusive useon a
conveyanceavith no more than 45 g dissile nuclides.
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Additional requirements relating to transport by rail and by road

Additional requirements relating to transport by rail and by road

567. Rail and roadehiclescarrying packagesoverpacksor freight
containerslabelled with any of the labels shown in Figs 24%r 5, or
carrying consignmentaunder exclusive useshall display the placar
shown in Fig. 6 on each of

(@) The two external lateral walls in the case dibvehicle
(b) The two external lateral walls and the extenmar wall in the
case of a roadehicle

In the case of aehicle without sides, the placards may be affix
directly on the cargo carrying unit provided thazsyt are readily visible
in the case of largmnksor freight containersthe placards on thtanks
or freight containersshall suffice. In the case okhicleswhich have
insufficient area to allow the fixing of larger p&rds, the dimensions

the placard described in Fig. 6 may be reduced 0 mm. Any
placards which do not relate to the contents sfsatemoved.

dcontainerdiabelled with any of the labels shown in Fgs$—=4-er2-5 or

567571 Rail and roadrehiclescarryingpackagesoverpacksor freight

carrying consignmentaunder exclusive useshall display the placar
shown in Fig. 6 on each of:

(&) The two external lateral walls in the casa adil vehicle
&

In the case of avehicle without sides, the placards may be affix

The two external lateral walls and the exteraar wall in the cas
of a roadvehicle

the case of largmnksor freight containersthe placards on thanks
or freight containersshall suffice. In the case wéhiclesaich thathave
insufficient area to allow the fixing of larger pkxds, the dimensions
the placard described in Fig. 6 may be reduced@mm. Any placards
whichthatdo not relate to the contents shall be removed.

irectly on the cargo carrying unit provided tHay are readily visible],

ol

o

D

ed

568. Where theonsignmentn or on thevehicleis unpackaged SA-I
material orSCO-Il or where a consignment is required to be shig
underexclusive usand is packagerhdioactive materialwith a single
UN number, the appropriate UN number (see TablshB)I also be
displayed, in black digits not less than 65 mm hajther:

(@) In the lower half of the placard shown in Fégagainst the whitg

background; or
(b) On the placard shown in Fig. 7.

When the alternative given in (b) is used, the slidny placard shall bg
affixed immediately adjacent to the main placaridhez on the twag
external lateral walls in the case of a rahicleor on the two externd
lateral walls and the external rear wall in theecafsa roadrehicle

|

D

n)
vl

peed 572 Where theconsignmentin or on thevehicle is unpackaged
LSA-I material or SCO-I or where aconsignmentis required to be
shipped undeexclusive usand is packagerhdioactive materialwith a
single UN number, the appropriate UN number (sddeTa) shall alsg
be displayed, in black digits not less than 65 nigh heither:

(@) In the lower half of the placard shown in Fég.against the whit
background; or

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

lWhen the alternative given in (b) is used, the slidngy placard shall bg

D

A1%4

affixed immediately adjacent to the main placarithez on the twag
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lateral walls and the external rear wall in theecaa road/ehicle

external lateral walls in the case of a rahicleor on the two externa

|

569. Forconsignmentsinderexclusive usetheradiation levelshall not
exceed:

569573 Forconsignmentsinderexclusive usetheradiation levelshall
not exceed:

(@) 10 mSv/h at any point on the external surfdcany packageor | (a) 10 mSv/h at any point on the external surfadcany packageor
overpackand may only exceed 2 mSv/h provided that: overpackand may only exceed 2 mSv/h provided that:

(i) The vehicleis equipped with an enclosure which, during (i) Thevehicleis equipped with an enclosusgsich that during
routine conditions of transport, prevents the azce$ routine conditions of transport, prevents the asce$
unauthorized persons to the interior of the encksu unauthorized persons to the interior of the enclsu

(i) Provisions are made to secure theckageor overpackso (i) Provisions are made to secure fh@ckageor overpackso
that its position within theehicle enclosure remains fixed that its position within therehicle enclosure remains fixed
during routine conditions of transport; and during routine conditions of transpost;<l

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

(b) 2 mSv/h at any point on the outer surfaces h# \tehicle | (b) 2 mSv/h at any point on the outer surfacefefehicle including
including the upper and lower surfaces, or, indhse of an opeh the upper and lower surfaces, or, in the case afp@mvehicle at
vehicle at any point on the vertical planes projectednfrthe any point on the vertical planes projected from dléer edges of
outer edges of theehicle on the upper surface of the load, and on the vehicle on the upper surface of the load, and on the dgwe
the lower external surface of thehicle external surface of theehict

(c) 0.1 mSv/h at any point 2 m from the verticaln®s represented byc) 0.1 mSv/h at any point 2 m from the verticalrn@s represented by
the outer lateral surfaces of theshicle or, if the load ig the outer lateral surfaces of thehicle or, if the load is transported
transported in an operehicle at any point 2 m from the vertical in an openvehicle at any point 2 m from the vertical planes
planes projected from the outer edges ofvittgicle projected from the outer edges of thahicle

570. In the case of roagthicles no persons other than the driver and

assistants shall be permittedviehiclescarryingpackagesoverpacksor | 549 574 In the case of roadehicles no persons other than the driver

freight containers bearing category II-YELLOW or IlI-YELLOW
labels.

and assistants shall be permitted wehicles carrying packages
overpacksor freight containersbearing category II-YELLOW or Il
YELLOW labels.
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Additional requirements relating to transport by vessels

Additional requirements relating to transport by vessels

571. Packagesor overpackshaving a surfaceadiation levelgreater
than 2 mSv/h, unless being carried in or owehicle underexclusive
usein accordance with Table 11, footnote (a), shatl e transporte

571 575 Packageor overpackshaving a surfaceadiation levelgreater,

i than 2 mSv/h, unless being carried in or arelhicleunderexclusive use

D

by vessekxcept undespecial arrangement in accordance with Tablet 10, footnote (a), shall not be transported|by

vessekxcept undespecial arrangement

572. The transport afonsignmentdy means of a special usessel

which, by virtue of itsdesign or by reason of its being chartered, #2576 The transport ofonsignment®y means of a special ugessel

dedicated to the purpose of carryingdioactive materigl shall be| wsish that, by virtue of itsdesign or by reason of its being chartered| is

excepted from the requirements specified in pa#8.@ovided that the dedicated to the purpose of carryingdioactive material shall be
following conditions are met: excepted from the requirements specified in pag&566 provided that
the following conditions are met:

(@) A radiation protection programmdor the shipmentshall be i . :

: (a) A radiation protection programmdor the shipmentshall be
Zﬁgro\,\cﬁgnbghfgggftim %Lg::qorggnih:lﬂﬂgrita:eegiahgisrfﬂf approved by theompetent authoritgf the flag state of theessel
call’ 9 » DY P a P anlcll, when requested, by thempetent authorityat each port of
: call.

(b) Stowage arrangements shall be predeterminedthier whole (0) Stowage. alrrngements _shall k?[e k;))reldetderr;mted I;orv;thellfz X
voyage including angonsignment$o be loaded at ports of call en \rlgggge, Including angonsignmentto be loaded at ports of call en
route. T , . :

(©) The loading, carriage and unloading of temsignmentshall be (c) The loading, carriage and unloading of ttensignmentshall be

supervised by persons qualified in the transportagfioactive
material

supervised by persons qualified in the transportraafioactive
material

Additional requirements relating to transport by air

Additional requirements relating to transport by air

573. Type B(M)packagesandconsignmentsinderexclusive usehall
not be transported qrassenger aircraft

shall not be transported passenger aircraft

573 577. Type B(M)packagesand consignmentainder exclusive use

D

574. VentedType B(M)packages packageswhich require externg
cooling by an ancillary cooling systepackagesubject to operationa
controls during transport anpackagescontaining liquid pyrophorig
materials shall not be transported by air.

I
11544 578 Vented Type B(M) packages packagesw#haich that require
> external cooling by an ancillary cooling systepackagessubject to
operational controls during transport apeckagescontaining liquid
pyrophoric materials shall not be transported by ai
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575. Packagesor overpackshaving a surfaceadiation level greater
than 2 mSv/h shall not be transported by air exdesptspecial
arrangement

575579 Packageor overpackshaving a surfaceadiation levelgreater,
than 2 mSv/h shall not be transported by air exdeptspecial
arrangement

Additional requirements relating to transport by post

Additional requirements relating to transport by post

576. Aconsignmenthat conforms with the requirements of para. 5
and in which the activity of theadioactive contentsloes not excee
one tenth of the limits prescribed in Table 5, nisy accepted fo
domestic movement by national postal authoritiagjext to such
additional requirements as those authorities maggibe.

14,

0546580 A consignmenthat conformswith to the requirements of par

r544 515 ardin which the activity of theadioactive contentsloes not
exceed one tenth of the limits prescribed in Té&ble and that does ng
contain uranium hexafluoridemay be accepted for domestic movem
by national postal authorities, subject to suchtamdhl requirements a
those authorities may prescribe.

o

—

ent

577. Aconsignmenthat conforms with the requirements of para. 5
and in which the activity of theadioactive contentsloes not excee
one tenth of the limits prescribed in Table 5, nimy accepted fo
international movement by post, subject in particub the following
additional requirements as prescribed by the Adtgthe Universal
Postal Union:

(@) It shall be deposited with the postal serviody dy consignors
authorized by the national authority.

(b)
(c)

It shall be dispatched by the quickest routemally by air.

It shall be plainly and durably marked on th&sale with the
words “RADIOACTIVE MATERIAL QUANTITIES
PERMITTED FOR MOVEMENT BY POST". These words sh
be crossed out if theackagingss returned empty.

(d)

It shall carry on the outside the name and esldof theeonsignor
with the request that theonsignmenbe returned in the case

E77581 A consignmenthat conformseith to the requirements of par

0524 515 aa4din which the activity of theadioactive contentsloes not

r exceed one tenth of the limits prescribed in Té&bie and that does ng
contain _uranium hexafluoridemay be accepted for internatior
movement by post, subject in particular to thedfelhg additional
requirements as prescribed by the Acts of the Usald?ostal Union:

(@)

It shall be deposited with the postal serviody doy consignors
authorized by the national authority.

(b)
(©)

all

It shall be dispatched by the quickest routenmally by air.

It shall be plainly and durably marked on thésale with the
words “RADIOACTIVE MATERIAL QUANTITIES
PERMITTED FOR MOVEMENT BY POST". These words sh
be crossed out if theackagingis returned empty.

(d)

of

It shall carry on the outside the name and eskiof theconsignor
with the request that theonsignmente returned in the case

non-delivery.

b

—

al

all

non-delivery.
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(e) The name and address of tansignorand the contents of th
consignmenshall be indicated on the intermmeckaging

consignmenshall be indicated on the intermckaging

ge) The name and address of tmnsignorand the contents of the

CUSTOMS OPERATIONS

CUSTOMS OPERATIONS

578. Customs operations involving the inspectibrihe radioactive
contentsof a packageshall be carried out only in a place whg
adequate means of controlling radiation exposueepaovided and ir
the presence of qualified persons. Apgckageopened on customn
instructions shall, before being forwarded to tasigneebe restoreq
to its original condition.

pie/3 582 Customs operations involving the inspection efrddioactive

before being forwarded to theonsignee be restored to its original
condition.

contentof a packageshall be carried out only in a place where adegjuat
smeans of controlling radiation exposure are pravided in the presence
| of qualified persons. Anpackageopened on customs instructions shall,

UNDELIVERABLE CONSIGNMENTS

UNDELIVERABLE CONSIGNMENTS

579. Where @onsignments undeliverable, it shall be placed in a s
location and the appropriatompetent authoritghall be informed a|
soon as possible and a request made for instrgabiorurther action.

afer0 583 Where aconsignments undeliverable, it shall be placed in
ssafe location and the appropria@mpetent authoritghall be informed
as soon as possible and a request made for instrs@n further action,

RETENTION AND AVAILABILITY OF TRANSPORT
DOCUMENTS BY CARRIERS

584. Acarrier shall not accept eonsignmentor transport unless:
(a) A copy of the transport document and other udmnts or
information as required by these Regulations apgigded; or
(b) The information applicable to theonsignmentis provided in
electronic form.

consignmentto final destination. This information may be ohe
dangerous goods transport document or may be othe&mdocument
This information shall be given to tlnsigneewhen theconsignmen
is delivered.

585. The information applicable to thensignmenshall accompany the
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586. When the information applicable to tmnsignmenis given to the
carrier_in_electronic form, the information shall be aghie to the
carrier _at all times during transport to final destinatidie information
shall be able to be produced without delay as ampdpcument.

587. Thecarrier shall retain a copy of the transport document |and

additional information and documentation as spedifiin these
Reqgulations, for a minimum period of three months.

588. When the documents are kept electronicallyinom computer
system, thecarrier shall be capable of reproducing them in a prir
form.

ted
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Section VI REQUIREMENTS FOR RADIOACTIVE MATERIAL NS FOR PACKAGINGS AND PACKAGES

Section VI

Section VI

REQUIREMENTS FOR RADIOACTIVE MATERIALS AND
FOR PACKAGINGS AND PACKAGES

REQUIREMENTS FOR RADIOACTIVE MATERIAL < AND FOR
PACKAGINGS AND PACKAGES

REQUIREMENTS FOR RADIOACTIVE MATERIALS

REQUIREMENTS FOR RADIOACTIVE MATERIAIS

Requirements for LSA-IIl material

Requirements for LSA-11l material

601. LSA-IIl material shall be a solid of such a nature th#ttefentire
contents of gackagewere subjected to the test specified in para.

7691. LSA-IlIl materialshall be a solid of such a nature that if the e

tir

the activity in the water would not exceedA).1 contents of gackagewere subjected to the test specified in para. 703,
the activity in the water would not exceed/&.1

Requirements for special form radioactive material
Requirements for special form radioactive material

602. Special formradioactive material shall have at least one

dimension of not less than 5 mm. 602. Special fornradioactive materiakhall have at least one dimension

of not less than 5 mm.

603. Special fornradioactive materialshall be of such a nature
shall be so designed that if it is subjected totédsts specified in parg
704-711, it shall meet the following requirements:
(@) It would not break or shatter under the impaetrcussion an
bending tests in paras 705-707 and 709(a), ascajbd;

It would not melt or disperse in the heat fagbara. 708 or para
709(b) as applicable; and
The activity in the water from the leachingt$especified in para
710 and 711 would not exceed 2 kBq; or alternativet sealed
sources, the leakage rate for the volumetric leakagsessmer
test specified in the International Organization $tandardizatior
document ISO 9978: Radiation Protection — Sealedidative
Sources — Leakage Test Methods [9], would not ekciée
applicable acceptance threshold acceptable to cthrmpetent
authority.

(b)
(c)

)

\.

]

or
1603. Special fornradioactive materiakshall be of such a nature or sh
be so designed that if it is subjected to the tegesified in paras 704—

nt

711, it shall meet the following requirements:

(a) It would not break or shatter under the impact,cpssion anc
bending tests in paras 705-707 and 709(a), ascajdi.
(b)

(©)

709(b) as applicablgard
The activity in the water from the leaching tegieafied in paras
710 and 711 would not exceed 2 kBq; or alternatividr sealed

sources, the leakage rate for the volumetric lealkegessment test

specified in the International Organization for ritardization
document ISO 9978: Radiation Protection — Sealedidgative
Sources — Leakage Test Methods [9], would not ekctde
applicable acceptance threshold acceptable to divapetent
authority.

all

It would not melt or disperse in the heat test amap 708 or pard.
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604. When a sealed capsule constitutes part ofsgeeial form
radioactive materiaglthe capsule shall be so manufactured that ibeg
opened only by destroying it.

04. When a sealed capsule constitutes part ofspezial form
radioactive materiglthe capsule shall be so manufactured that itoeg
opened only by destroying it.

Requirements for low dispersible radioactive matel

Requirements for low dispersible radioactive matel

605. Low dispersible radioactive materiahall be such that the tot
amount of thisradioactive materialin a package shall meet the
following requirements:

(@) The radiation level at 3 m from the unshieldedadioactive
materialdoes not exceed 10 mSv/h.

(b)
airborne release in gaseous and particulate fofrap ¢o 100um
aerodynamic equivalent diameter would not exceefA10A
separate specimen may be used for each test.

If subjected to the test specified in para. 783 activity in the
water would not exceed 188 In the application of this test, th
damaging effects of the tests specified in (b) Ishaltaken intg
account.

(c)

al
» 605. Low dispersible radioactive materiahall be such that the tot

174

If subjected to the tests specified in para$ aBd 737, the

e

amount of thisradioactive materialin a package shall meet the
following requirements:

(@) The radiation level at 3 m from the unshieldedadioactive
materialdoes not exceed 10 mSv/h

(b) If subjected to the tests specified in paras 736787, the airborng
release in gaseous and particulate forms of up @0 [dm
aerodynamic equivalent diameter would not excee@Al10A
separate specimen may be used for each test.

If subjected to the test specified in para. 703 dbgvity in the
water would not exceed 188 In the application of this test, th
damaging effects of the tests specified in (b) Ishaltaken into
account.

(©)

1174

e

Not in TS-R-1 (2009).

REQUIREMENTS FOR MATERIAL EXCEPTED FROM FISSIL
CLASSIFICATION

Not in TS-R-1 (2009).

606. Afissile materialexcepted from classification as FISSILE un
para. 417(f) shall be subcritical without the nefed accumulation
control under the following conditions:

(a) The conditions of para. 673(a);
(b) The conditions consistent with the assessmsmtisions stated i
paras 684(b) and 685(b) fpackages

(c) The conditions specified in para. 683(a)tahsported by air.

der

GENERAL REQUIREMENTS FOR ALL PACKAGINGS ANLO
PACKAGES

GENERAL REQUIREMENTS FOR ALL PACKAGINGS ANC

PACKAGES
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606. Thepackageshall be so designed in relation to its mass, mel

and shape that it can be easily and safely trategholn addition, the
packageshall be so designed that it can be properly selcur or on the

conveyanceluring transport.

f]
» 505 607. The packageshall be so designed in relation to its ma
volume and shape that it can be easily and safelgsported. In
addition, thepackageshall be so designed that it can be properly sel
in or on theconveyanceluring transport.

ASS,

ur

607. Thedesignshall be such that any lifting attachments on
packagewill not fail when used in the intended manner dhdt, if
failure of the attachments should occur, the abiit the packageto
meet other requirements of these Regulations woatdbe impaired
The designshall take account of appropriate safety factorsdver
shatch lifting.

the

567 608 Thedesignshall be such that any lifting attachments on
packagewill not fail when used in the intended manner dhdt if
failure of the attachments should occur, the abiit the packageto
meet other requirements of these Regulations waatdbe impaired
The design shall take account of appropriate safety factorscaver
snatch lifting.

the

608. Attachments and any other features on therauirface of the

packagewhich could be used to lift it shall be designdther to
support its mass in accordance with the requiresnefipara. 607, o

shall be removable or otherwise rendered incapabléeing used

during transport.

nY

568609 Attachments and any other features on the ouréace of the

support its mass in accordance with the requiresnehparas8+ 608
or shall be removable or otherwise rendered indapab being used
during transport.

r packagewsich that could be used to lift it shall be designed eitteef

609. As far as practicable, thmackagingshall be so designed a
finished that the external surfaces are free frootrpding features an
can be easily decontaminated.

nd

0529 610. As far as practicable, thEackagingshall be so designed a
finished that the external surfaces are free froatrpding features an
can be easily decontaminated.

[®N

610. As far as practicable, the outer layer of ghaekageshall be sg
designed as to prevent the collection and the tietenf water.

540611 As far as practicable, the outer layer of plagkageshall be sa
designed as to prevent the collection and the tieteof water.

611. Any features added to thackageat the time of transport whig
are not part of thpackageshall not reduce its safety.

h

whichthatare not part of thpackageshall not reduce its safety.

641 612 Any features added to thmackageat the time of transpor

—

612. Thepackageshall be capable of withstanding the effects of
acceleration, vibration or vibration resonance Wwhinay arise unde

an

r&+2613 Thepackageshall be capable of withstanding the effects of
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routine conditions of transport without any deteatmn in the
effectiveness of the closing devices on the varieggptacles or in th
integrity of thepackageas a whole. In particular, nuts, bolts and ot
securing devices shall be so designed as to prévemt from becoming
loose or being released unintentionally, even aétpeated use.

acceleration, vibration or vibration resonargech thatmay arise under
eroutine conditions of transport without any deteton in the
heffectiveness of the closing devices on the varieggptacles or in th
y integrity of thepackageas a whole. In particular, nuts, bolts and o
securing devices shall be so designed as to prévemt from becoming
loose or being released unintentionally, even aéipeated use.

her

613. The materials of thgackagingand any components or structu
shall be physically and chemically compatible watch other and wit
the radioactive contents. Account shall be takentheir behaviour
under irradiation.

res
h613 614 The materials of thgackagingand any components

structures shall be physically and chemically caiibpawith each othe
and with theradioactive contentsAccount shall be taken of thei
behaviour under irradiation.

614. All valves through which theadioactive contentgould escape

shall be protected against unauthorized operation.

D

544615 All valves through which theadioactive contentsould escap¢
shall be protected against unauthorized operation.

615. Thedesign of the packageshall take into account ambie
temperatures and pressures that are likely to beustered in routing
conditions of transport.

nt
25645 616 The designof the packageshall take into account ambie
temperatures and pressures that are likely to beustered in routing
conditions of transport.

Not in TS-R-1 (2009).

617. Apackageshall be so designed that it provides sufficidnmglsling
to_ensure that, under routine conditions of trans@mmnd with the
maximumradioactive contentshat thepackageis designed to contain
the radiation levelat any point on the external surface of gaekage

would not exceed the values specified in paras 528, and 528, as
applicable, with account taken of paras 566(b) %l

616. Forradioactive materialhaving other dangerous properties the

packagedesignshall take into account those properties (seespht@| 46618 Forradioactive materiahaving other dangerous properties, the

and 506).

packagedesignshall take into account those properties (seespai@
ands285507).
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ADDITIONAL REQUIREMENTS FOR PACKAGES

TRANSPORTED BY AIR

ADDITIONAL REQUIREMENTS FOR PACKAGES

TRANSPORTED BY AIR

617. Forpackagesto be transported by air, the temperature of
accessible surfaces shall not exceed 50°C at areatritemperature o
38°C with no account taken for insolation.

the

f647 619 Forpackagedo be transported by air, the temperature of
accessible surfaces shall not exceed 50°C at areatriemperature o
38°C with no account taken for insolation.

the

=1

618. Packagedo be transported by air shall be so designed ifrizey
were exposed to ambient temperatures ranging frédiG-to +55°C,
the integrity of containment would not be impaired.

648620 Packagedo be transported by air shall be so designed ith
they were exposed to ambient temperatures rangiom +~40°C to
+55°C, the integrity of containment would not bepaired.

619. Packagesontainingradioactive materiato be transported by ajr

shall be capable of withstanding, without leakame,nternal pressur
which produces a pressure differential of not taasmaximum norma|
operating pressurglus 95 kPa.

e519621 Packagesontainingradioactive materiato be transported b
air shall be capable of withstanding, withéxskagdoss or dispersal @
radioactive content§rom the containment systenan internal pressut
whieh that produces a pressure differential of not less thmaximum
normal operating pressungus 95 kPa.

<<

D

REQUIREMENTS FOR EXCEPTED PACKAGES

REQUIREMENTS FOR EXCEPTED PACKAGES

620. Anexcepted packagehall be designed to meet the requiremg
specified in paras 606—-616 and, in addition, tlgrirements of para
617-619 if carried by air.

2nts
5520 622 An excepted packageshall be designed to meet t

requirements of pards/-£519619-621if carried by air.

requirements specified in paré&8s-£45 607—618and, in addition, the

REQUIREMENTS FOR INDUSTRIAL PACKAGES

REQUIREMENTS FOR INDUSTRIAL PACKAGES

Requirements for Type IP-1

Requirements for Type IP-1

621. AType IP-1packageshall be designed to meet the requiremg
specified in paras 606—616 and 634, and, in adyditivze requirement
of paras 617619 if carried by air.

2Nnts

5521 623 A Type IP-1 package shall be designed to meet t
requirements specified in par&gs-515 607—618and&234 636, and, in
addition, the requirements of pagis/~—£19619-621if carried by air.

he
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Requirements for Type IP-2

Requirements for Type IP-2

622. Apackageo be qualified as @ype IP-2shall be designed to me
the requirements fofype IP-1as specified in para. 621 and, in additi
if it were subjected to the tests specified in pafa2 and 723, it woul
prevent:

(@) Loss or dispersal of the radioactive conteantst
(b) More than a 20% increase in the maxinmaaiation levelat any
external surface of theackage

et
pA22 624. A packageto be qualified as @&ype IP-2shall be designed t
dmeet the requirements foype IP-1as specified in par&2: 623and, in

it would prevent:

(a) Loss or dispersal of thadioactive contentsaasl
(b) More than a 20% increase in the maximadiation levelat any
external surface of theackage

(@)

addition, if it were subjected to the tests spedifin paras 722 and 723,

Requirements for Type IP-3

Requirements for Type IP-3

623. Apackageto be qualified as &ype IP-3shall be designed to me
the requirements fofype IP-1as specified in para. 621 and, in additi
the requirements specified in paras 634—-647.

et
pA23 625 A packageto be qualified as @&ype IP-3shall be designed t
meet the requirements fdype IP-1as specified in par&21 623and, in
addition, the requirements specified in pa&ad-£4+636-649

(@)

Alternative requirements for Type IP-2 and Type IP-3

Alternative requirements for Type IP-2 and Type IP3

624. Packagesnay be used aB/pe IP-2provided that:

(@) They satisfy the requirements fiorpe IP-1specified in para. 621..

(b) They are designed to satisfy the requiremergsgpibed for UN 623

Packing Group | or Il in Chapter 6.1 of the Unitéthtions
Recommendations on the Transport of Dangerous Gddddel
Regulations [10].

(c) When subjected to the tests required for UNkPPgcGroup | or I,
they would prevent:
(i) Loss or dispersal of the radioactive conteatsj
(i) More than a 20% increase in the maximuaiation level
at any external surface of tpackage

524626 Packagesnay be used agype IP-2 provided that:

(a) They satisfy the requirements foype IP-1specified in paraé2i

(b) They are designed to satisfy the requiremenmtsqoibed for UN
Packing Group | or Il in Chapter 6.1 of the Unitéthtions
Recommendations on the Transport of Dangerous Gddddel
Regulations [10].

(c) When subjected to the tests required for UNKPgcGroup | or I,
they would prevent:

(i) Loss or dispersal of thedioactive contentsaa<

(i) More than a 20% increase in the maximtadiation levelat

87/159




UN/SCETDG/40/INF.25/ADD.2

any external surface of tipackage

625. Portabletanks may also be used aB/pe IP-2or Type IP-3
provided that:

(@) They satisfy the requirements fiorpe IP-1specified in para. 621

(b) They are designed to satisfy the requirementsgoibed in
Chapter 6.7 of the United Nations Recommendationsthe
Transport of Dangerous Goods, Model Regulation$, [@0other
requirements at least equivalent, and are capéblilstanding a
test pressure of 265 kPa; and

They are designed so that any additional simgldvhich is
provided shall be capable of withstanding the statid dynamig
stresses resulting from handling and routine camdit of
transport and of preventing more than a 20% inerdasthe
maximumradiation levelat any external surface of the porta
tanks

(c)

525 627. Portabletanks may also be used ag/pe IP-2or Type IP-3
provided that:

' (&) They satisfy the requirements foype IP-1specified in parag2d
623.

(b) They are designed to satisfy the requirements pbestin Chapte
6.7 of the United Nations Recommendations on trengdport of]
Dangerous Goods, Model Regulations [10], or otleguirements
at least equivalent, and are capable of withstanditest pressur
of 265 kPa a4
They are designed so that any additional shieldiagsa that is
provided shall be capable of withstanding the statid dynamig
stresses resulting from handling and routine caditof transpor
and of preventing more than a 20% increase in tha&imum
radiation levelat any external surface of the portafaleks

(©)

ble

Editorial

[97]

626. Tanks other than portablenks, may also be used &gpe IP-2or
Type IP-3for transportingLSA-l1 and LSA-II liquids and gases
prescribed in Table 6, provided that:

A

g

(a) They satisfy the requirements figipe 1P-1specified in para. 621
(b) They are designed to satisfy the requiremeresscribed in
regional or national regulations for the transpofitdangerous
goods and are capable of withstanding a test peesgl265 kPa
and

They are designed so that any additional simgldvhich is
provided shall be capable of withstanding the statid dynamig
stresses resulting from handling and routine camdt of
transport and of preventing more than a 20% inerdasthe
maximumradiation levelat any external surface of ttenks

(c)

15526 628 Tanks other than portablenks may also be used agpe IP-2
or Type IP-3for transportingLSA-I and LSA-II liquids and gases
| prescribed in Tablé 5, provided that:

(@)
(b)

A

g

They satisfy the requirements fiype IP-1specified in paraé22
623.

They are designed to satisfy the requiremeisscribed in
regional or national regulations for the transpofrtdangerous
goods and are capable of withstanding a test piesd265 kPa
and

(c) They are designed so that any additional simglezich that is
provided shall be capable of withstanding the statid dynamid
stresses resulting from handling and routine camuitof transpor
and of preventing more than a 20% increase in tha&imum
radiation levelat any external surface of ttenks

1S

Editorial

627. Freight containerswith the characteristics of a permang

e/ 629 Freight containerswith the characteristics of a permang
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enclosure may also be usedTgpe IP-20r Type IP-3 provided that:
(@) Theradioactive contentare restricted to solid materials.
(b) They satisfy the requirements fhype IP-1specified in para. 621,.

(c) They are designed to conform to the Internati@rganization fof
Standardization document ISO 1496/1: Series Fieight

Containers — Specifications and Testing — Part 1. General

Cargo Containers for General Purposes [11] exctudimensiong

and ratings. They shall be designed such thathfested to the

tests prescribed in that document and to the awtiles

occurring during routine conditions of transporteythwould

prevent:

(i) Loss or dispersal of the radioactive conteatsj

(i) More than a 20% increase in the maximuaiation level
at any external surface of tfreight containers

enclosure may also be usedlgpe IP-2or Type IP-3 provided that:
(a) Theradioactive contentare restricted to solid materials.

(b) They satisfy the requirements foype IP-1specified in parag22
623

They are designed to conform to the Internati@rganization fof
Standardization document ISO 1496/1: Seri€selght Containers
— Specifications and Testing — Part 1: General Ga&gntainers
for General Purposes [11] excluding dimensions ratidgs. They
shall be designed such that if subjected to thes f@®scribed ir
that document and to the accelerations occurringnguroutine
conditions of transport they would prevent:

() Loss or dispersal of thadioactive contentsaael

(i) More than a 20% increase in the maximtadiation levelat

any external surface of tlfieight containers

(©)

628. Metalintermediate bulk containemay also be used &gpe IP-2
or Type IP-3 provided that:

(a) They satisfy the requirements fiorpe IP-1specified in para. 621

(b) They are designed to satisfy the requiremergsqpibed for UN
Packing Group | or Il in Chapter 6.5 of the Unitéthtions
Recommendations on the Transport of Dangerous Gddddel
Regulations [10], and if they were subjected totdsts prescribe
in that document, but with the drop test condudtedhe most
damaging orientation, they would prevent:

(i) Loss or dispersal of the radioactive conteatsj
(i) More than a 20% increase in the maximuadiation level
at any external surface of tHeC.

528 630. Metal IBC may also be used ag/pe IP-2or Type IP-3
provided that:

;(@) They satisfy the requirements fbype IP-1specified in parag22
623.

(b) They are designed to satisfy the requiremengsqoibed for UN

Packing Group | or Il in Chapter 6.5 of the Unitéthtions
d Recommendations on the Transport of Dangerous Gddddel
Regulations [10], and if they were subjected totdsts prescribe
in that document, but with the drop test condudtedhe most
damaging orientation, they would prevent:

(i
(ii)

Loss or dispersal of thedioactive contentsa«
More than a 20% increase in the maximtadiation levelat
any external surface of thBC.
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REQUIREMENTS FOR PACKAGES CONTAINING URANIUM
HEXAFLUORIDE

REQUIREMENTS FOR PACKAGES CONTAINING URANIUM
HEXAFLUORIDE

629. Packageslesigned to contain uranium hexafluoride shalltrites
requirements prescribed elsewhere in these Regugatvhich pertain
to the radioactive and fissile properties of thetarial. Except as
allowed in para. 632, uranium hexafluoride in qiseg of 0.1 kg or
more shall also be packaged and transported inr@daece with the
provisions of the International Organization fora@lardization
document ISO 7195: Packaging of Uranium Hexafluor{dF6) for
Transport [12], and the requirements of paras 680G31.

529631 Packageslesigned to contain uranium hexafluoride shalltmee

the requirementthat pertain to the radioactive and fissile prapsrof
the materlalprescrlbed elsewhere |n these Regulatleh%%eeﬁeaﬁo

in para. 5%634 uranium hexaﬂuorlde in quantities of 0.1 kg oorm
shall also be packaged and transported in accoedaitic the provisions
of the International Organization for Standardizatidocument ISC
7195: Packaging of Uranium Hexafluoride (UF6) foaidsport [12], and
the requirements of par&&e-ar<-53632 and 633

cExcept as allowed

630. Eachpackagedesigned to contain 0.1 kg or more of uraniu&29632 Eachpackagedesigned to contain 0.1 kg or more of urani

hexafluoride shall be designed so that it will mele¢ following
requirements:

(@) Withstand without leakage and without unacdaptastress, as(a) Withstand without Ieakage and Wlthout unacdtﬂptestress a

specified in the International Organization for ristardization
document ISO 7195 [12], the structural test asifipdcin para.
718;

Withstand, without loss or dispersal of theniman hexafluoride
the free drop test specified in para. 722; and

(b)

Withstand, without rupture of thmntainment systetie thermal
test specified in para. 728.

(€)

hexafluoride shall be designed so that it will mekee following
requirements:

specified |
doeumentlSO 7195 [12] the structural test as speuﬂedaama
718 except as allowed in para. 634

Withstand without loss or dispersal of the uranium hexafider
the free drop test specified in para. 722

(b)

Withstand without rupture of theontainment systertne thermal
test specified in para. 728xcept as allowed in para. 634

(©)

631.
hexafluoride shall not be provided with pressuteféevices.

Packagesdesigned to contain 0.1 kg or more of uranium

534 633 Packagesdesigned to contain 0.1 kg or more of uranium

hexafluoride shall not be provided with pressutieféevices.

632. Subject to the approval of tlsempetent authoritypackages
designed to contain 0.1 kg or more of uranium Herafde may be
transported if:

£32634. Subject tdke multilateral approvalet=thecsmpetentauthsrly
packagesdesigned to contain 0.1 kg or more of uranium flesede
may be transported fhe packagesre designed
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(@) Thepackagesare designed to international or national starsl
other than ISO 7195 [12], provided an equivalentl®f safety is|
maintained;

(b) The packagesare designed to withstand without leakage

without unacceptable stress, a test pressure fttem 2.76 MP3

as specified in para. 718; or

(c)

For packagesdesigned to contain 9000 kg or more of uran

hexafluoride, thepackagesdo not meet the requirement of paraa all other respects, the requirements specifiedarass29-634 631—

630(c).

In all other respects, the requirements specifiegaras 629-631 shg
be satisfied.

al"]a)

(b)

and

' (0)

Wlthout unacceptable stress, a test pressure sfthes 2.76 MP
as specified in para. 718ndbr
FerpackagesdesignedTo contain 9000 kg or more of uranid

um £329632c).

633 shall be satisfied.

o

Fhrepackagesare—designedlo international or national standards
other than I1ISO 7195 [12], provided an equivalentlef safety i

mamtalned and/or

To withstand, without leakage and

m

hexafluoride andhe packagesio not meet the requirement of para.

REQUIREMENTS FOR TYPE A PACKAGES

REQUIREMENTS FOR TYPE A PACKAGES

633. Type A packageshall be designed to meet the requireme

specified in paras 606—-616 and, in addition, tlgrirements of para
617-619 if carried by air, and of paras 634-649.

1’33 635 Type A packageshall be designed to meet the requiremd
sspecified in parag86-616607-618and, in addition, the requirements
parassi/-619619-621if carried by air, and of par&24-649636—651

ants
of

634. The smallest overall external dimension efghckageshall not
be less than 10 cm.

534 636 The smallest overall external dimension of gaekageshall
not be less than 10 cm.

635. The outside of theackageshall incorporate a feature such a
seal which is not readily breakable and which, shiitact, will be
evidence that thpackagehas not been opened.

S a
535637. The outside of thpackageshall incorporate a feature such a
sealwhich thatis not readily breakable and which, while intaei) be
evidence that thpackagehas not been opened.

636. Any tie-down attachments on tphackageshall be so designe
that, under normal and accident conditions of {parts the forces ir
those attachments shall not impair the abilityhefiackageto meet the
requirements of these Regulations.

d
536638 Any tie-down attachments on tpackageshall be so designe
that, under normal and accident conditions of arts the forces ir
those attachments shall not impair the abilityhafgackageto meet the
requirements of these Regulations.

637. Thedesignof the packageshall take into account temperatu

[€S

ranging from —40°C to +70°C for the components haf packaging

es

537639 Thedesignof thepackageshall take into account temperatu
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Attention shall be given to freezing temperatuiaslijuids and to the ranging from —40°C to +70°C for the components hé packaging
potential degradation ofpackaging materials within the givenAttention shall be given to freezing temperaturasliquids and to the

temperature range.

potential degradation ofpackaging materials within the give
temperature range.

—

638. Thedesignand manufacturing techniques shall be in accoelanc

with national or international standards, or othequirements
acceptable to theompetent authority

538 640 The design and manufacturing techniques shall be
accordance with national or international standards other
requirements, acceptable to twmpetent authority

639. Thedesignshall include aontainment systesecurely closed b
a positive fastening device which cannot be opanedtentionally or
by a pressure which may arise within treckage

<

539641 Thedesignshall include aontainment systeisecurely closec

package

]
by a positive fastening devicexhich that cannot be opened
unintentionally or by a pressuresich that may arise within the

640. Special form radioactive materiainay be considered as
component of theontainment system

a
540 642 Special form radioactive materiahay be considered as
component of theontainment system

641. If thecontainment systeforms a separate unit of tipackage it
shall be capable of being securely closed by aipedastening devicg
which is independent of any other part of pagkaging

2 544 643 If the containment systefiorms a separate unit of tpackage
it shall be capable of being securely closed bgsatpe fastening devic
which thatis independent of any other part of freckaging

D

642. Thedesignof any component of theontainment systeshall take
into account, where applicable, the radiolytic deposition of liquids

and other vulnerable materials and the generatfagas by chemical take into account, where applicable, the radiolytecomposition o

reaction and radiolysis.

42 644 Thedesignof any component of theontainment systeshall

liquids and other vulnerable materials and the gdimn of gas by
chemical reaction and radiolysis.

643. Thecontainment systeshall retain itgadioactive contentander
a reduction of ambient pressure to 60 kPa.

under a reduction of ambient pressure to 60 kPa.

£43 645 The containment systerghall retain itsradioactive contents

D
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644. All valves, other than pressure relief valvasall be provided

with an enclosure to retain any leakage from theeva

544 646. All valves, other than pressure relief valveslishe provided
with an enclosure to retain any leakage from theeva

645. A radiation shield which encloses a comporwgrthe package
specified as a part of thmntainment systeshall be so designed as
prevent the unintentional release of that comporfieh the shield
Where the radiation shield and such component wiihiform a
separate unit, the radiation shield shall be capalblbeing securel
closed by a positive fastening device which is padelent of any othe
packagingstructure.

t645 647. A radiation shield##ich that encloses a component of t
package specified as a part of theontainment systershall be sd
designed as to prevent the unintentional releasbadfcomponent fron
y the shield. Where the radiation shield and suchpoorant within it form
ra separate unit, the radiation shield shall be wapaf being securel
closed by a positive fastening devigich that is independent of an
otherpackagingstructure.

646. Apackageshall be so designed that, if it were subjectethi
tests specified in paras 719-724, it would prevent:

(a) Loss or dispersal of the radioactive contestst
(b) More than a 20% increase in the maximadiation levelat any
external surface of theackage

545648 A packageshall be so designed thiftit were subjected to th
tests specified in paras 719-724, it would prevent:

() Loss or dispersal of thedioactive contentsar€
(b) More than a 20% increase in the maximradiation levelat any
external surface of theackage

(4%

647. Thedesignof a packageintended for liquidradioactive material

shall make provision for ullage to accommodate atans in thel €47 649 The design of a packageintended for liquidradioactive

temperature of the contents, dynamic effects dlndgfidynamics.

material shall make provision for ullage to accommodatéati@mns in
the temperature of the contents, dynamic effeatsfilimg dynamics.

648. AType A packagdesigned to contain liquichdioactive material
shall, in addition:

(a) Be adequate to meet the conditions specifigzhia. 646(a) if the

packages subjected to the tests specified in para. 725.

(b) Either:

() Be provided with sufficient absorbent matertal absorb

twice the volume of the liquid contents. Such abeat

548 650 A Type A packagalesigned to contain liquidadioactive
materialshall, in addition:

q (a) Be adequate to meet the conditions specified in.jge6 648a) if

the packages subjected to the tests specified in para. @28;

(b) Either:

0] Be provided with sufficient absorbent material tosarb
twice the volume of the liquid contents. Such abent
material must be suitably positioned so as to @intiae
liquid in the event of leakage; or

material must be suitably positioned so as to @inae
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(ii)

liquid in the event of leakage; or

Be provided with acontainment systentomposed o
primary inner and secondary outer containment cor@pts
designed to enclose the liquid conter@smpletely and tq
ensure their retention within the secondary o
containment components, even if the primary in
components leak.

(ii)
inner and secondary outer containment componesigris
to enclose the liquid contents completely and tsues their
retention within the secondary outer containm

uter components, even if the primary inner componera. le

ner

Be provided with @ontainment systegomposed of primary

ent

649. Apackagedesigned for gases shall prevent loss or dispefshk
radioactive contentd the packagewere subjected to the tests specif
in para. 725. AType A packagelesigned for tritium gas or for nob
gases shall be excepted from this requirement.

iee9651 A packagedesigned for gases shall prevent loss or disp
leof the radioactive contentsf the packagewere subjected to the teg
specified in para. 725. Aype A packagdesigned for tritium gas or fg
noble gases shall be excepted from this requirement

brsal
ts
r

REQUIREMENTS FOR TYPE B(U) PACKAGES

REQUIREMENTS FOR TYPE B(U) PACKAGES

650. Type B(U)packagesshall be designed to meet the requiremd
specified in paras 606—616, the requirements iag@t7—-619 if carrie
by air, and in paras 634—-647, except as specifigdhia. 646(a), and, i
addition, the requirements specified in paras 664—-6

2Nnts

659 652 Type B(U) packagesshall be designed to meet t
nrequirements specified in par&2s-616 607—618 the requirement
specifiedin parasé:4~£49 619-621if carried by air, and in par&s34-
547 636-649 except as specified in pa@is 648a), and, in addition
the requirements specified in pags—564653—666

|72}

651. Apackageshall be so designed that, under the ambient tonsli
specified in paras 654 and 655, heat generatednwiitie packageby
theradioactive contentshall not, under normal conditions of transp
as demonstrated by the tests in paras 719-724rsativeaffect the
packagein such a way that it would fail to meet the apgptile
requirements for containment and shielding if leftattended for 3
period of one week. Particular attention shall b&lpo the effects o
heat, which may:

(a) Alter the arrangement, the geometrical fornthar physical stats
of the radioactive contentsor, if the radioactive materialis
enclosed in a can or receptacle (for example, ftlabelements)
cause the can, receptacle radioactive materialto deform or

651 653 A packageshall be so designed that, under the amb
piepnditions specified in parg&s4—-ar6-655656 and 657heat generate
within the packageby theradioactive contentshall not, under norma
conditions of transport, as demonstrated by this tesparas 719-724
a adversely affect thpackagein such a way that it would fail to meet t
f applicable requirements for containment and smeldfi left unattended
for a period of one week. Particular attention lshalpaid to the effect
of heat#hich thatmaycause one or more of the following

(@)

D

Alter the arrangement, the geometrical form orghgsical state
of the radioactive contentsor, if the radioactive materialis
enclosed in a can or receptacle (for example, ftlabelements)

cause the can, receptacle radioactive materialto deform or
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melt;

(b) Lessen the efficiency of th@ackaging through differential
thermal expansion, or cracking or melting of theliaton
shielding material; or

In combination with moisture, accelerate caoos

(c)

melt; ef

(b) Lessen the efficiency of thg@ackaging through differentia
thermal expansion, or cracking or melting of theliagon
shielding materiales

(¢) In combination with moisture, accelerate corrosion.

652. Apackageshall be so designed that, under the ambient tong
specified in para. 654 and in the absence of itisolathe temperatur
of the accessible surfaces opackageshall not exceed 50°C, unle
the packages transported undexclusive use

552 654 A packageshall be so designed that, under the amhb
ssondition specified in par&=4 656 and in the absence of insolation, {

temperature of the accessible surfaces ghekageshall not excee
50°C, unless thpackagas transported undexxclusive use

)

ient
he

653. Except as required in para. 617 fgragkagetransported by aif
the maximum temperature of any surface readily ssibke during
transport of gpackageunderexclusive usshall not exceed 85°C in th
absence of insolation under the ambient conditgpecified in para
654. Account may be taken of barriers or screetsnded to give
protection to persons without the need for thei®esror screens bein
subject to any test.

553 655 Except as required in pa@ 619 for a packagetransported
dy air, the maximum temperature of any surface ilgaatcessible
. during transport of @ackageunderexclusive usshall not exceed 85°
in the absence of insolation under the ambient itiond specified in
ghara.£54 656. Account may be taken of barriers or screens dedrto
give protection to persons without the need for llberiers or screen
being subject to any test.

654. The ambient temperature shall be assumee 381C.

654656, The ambient temperature shall be assumed t@%& 3

655. The solar insolation conditions shall be aesiito be as specifie
in Table 13.

d
555 657. The solar insolation conditions shall be assurtede as
specified in Table212.

656. Apackagewhich includes thermal protection for the purpose
satisfying the requirements of the thermal testifleel in para. 72§
shall be so designed that such protection will iangdfective if the
packageis subjected to the tests specified in paras 729-and 727(a
and (b) or 727(b) and (c), as appropriate. Any souatection on the

A

555 658 A packagewshieh that includes thermal protection for th
purpose of satisfying the requirements of the tla¢rrast specified in
para. 728 shall be so designed that such protegatibnemain effective
» if the packageis subjected to the tests specified in paras 729-ahd

exterior of thepackageshall not be rendered ineffective by rippir

1g,27(a) and (b) or 727(b) and (c), as appropriate; uch protection o

e

—
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cutting, skidding, abrading or rough handling.

cutting, skidding, abrading or rough handling.

the exterior of thepackageshall not be rendered ineffective by ripping,

TABLE 13. INSOLATION DATA

TABLE 4312 INSOLATION DATA

657. Apackageshall be so designed that, if it were subjected to
(&) The tests specified in paras 719-724, it woeslrict the loss o
radioactive contentt not more than T0A, per hour.

(b) The tests specified in paras 726, 727(b), #B#29 and the tes
in paras:

(i) 727(c), when thgpackagehas a mass not greater than 1
kg, an overall density not greater than 1000 Rgsased on
the external dimensions, amddioactive contentgreater
than 1008, not asspecial fornradioactive materiglor

(i) 727(a), for all othepackagesit would meet the following
requirements:

Retain sufficient shielding to ensure that tadiation
level 1 m from the surface of theackagewould not
exceed 10 mSv/h with the maximunadioactive
contentswhich the packageis designed to contail
and

Restrict the accumulated loss rafdioactive contents
in a period of one week to not more thami@or
krypton-85 and not more thaw, for all other
radionuclides.

Where mixtures of different radionuclides are pn¢sthe provisions o
paras 405-407 shall apply, except that for kry@bran effectiveA(i)

value equal to 18, may be used. For case (a) above, the assess
shall take into account the extergahtaminationimits of para. 507.

657659 A packageshall be so designed thaf it were subjected to:

f

(a) The tests specified in paras 719-724, it woektrict the loss of
radioactive contentt not more than T0A, per hour.

S

(b) The tests specified in paras 726, 727(b), &8 &9 anckitherthe
testin para:

500

kg, an overall density not greater than 1000 Rdiersed or]

than 10003, not asspecial fornradioactive material or
- 727(a), for all othepackages—neuicdsmectietfeloning
reguirerments:

(i) It would retain sufficient shielding to ensure that f{
radiation levell m from the surface of thEackagewould not
exceed 10 mSv/h with the maximuradioactive contents

n; which thatthepackagds designed to contairesd

5 (i) It would restrict the accumulated lossrafdioactive contents
in a period of one week to not more thamdfbr krypton-85
and not more thaA, for all other radionuclides.

Where mixtures of different radionuclides are pnesthe provisions of
f paras 405-407 shall apply, except that for kry@bran effectiveA,(i)
value equal to 18 may be used. For case @ewe the assessme
sisledll take into account the exterrantaminationlimits of para.584
508

the external dimensions, amddioactive contentgreater| -

727(c), when theackagehas a mass not greater than 500

he

658. A packagefor radioactive contentsvith activity greater thai

L

10°A, shall be so designed that, if it were subjectedh® enhance

1658 660. A packagefor radioactive contentsvith activity greater than
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water immersion test specified in para. 730, tlveoald be no rupture
of thecontainment system

» 10°A, shall be so designed that, if it were subjectedht enhance
water immersion test specified in para. 730, thevald be no rupture o
the containment system

—_—h

659. Compliance with the permitted activity rekedimits shall depend
neither upon filters nor upon a mechanical cootiggtem.

)
659 661 Compliance with the permitted activity releaseits shall
depend neither upon filters nor upon a mechanmalireg system.

660. Apackageshall not include a pressure relief system from
containment systemwvhich would allow the release afdioactive
material to the environment under the conditions of théstepecified
in paras 719—-724 and 726—729.

th

560662 A packageshall not include a pressure relief system from
containment systemhich that would allow the release aghdioactive
materialto the environment under the conditions of théstspecified in
paras 719-724 and 726—729.

—

h

661. Apackageshall be so designed that if it were at thaximum
normal operating pressurand it were subjected to the tests specifie
paras 719-724 and 726-729, the levels of strairtharcontainment
systemwould not attain values which would adversely dfféhe
packagein such a way that it would fail to meet the apafile
requirements.

d462 663 A packageshall be so designed that if it were at thaximum
normal operating pressurand it were subjected to the tests specifie
paras 719-724 and 726-729, the levels of strainharcontainment
systemwould not attain values#ich that would adversely affect th
packagein such a way that it would fail to meet the apglile
requirements.

din

[¢)

662. Apackageshall not have anaximum normal operating pressu
in excess of a gauge pressure of 700 kPa.

re
562 664. A packageshall not have amaximum normal operatin
pressuren excess of a gauge pressure of 700 kPa.

663. Apackagecontaininglow dispersible radioactive materiahall
be so designed that any features added to Ithe dispersible
radioactive materialthat are not part of it, or any internal compose
of the packaging shall not adversely affect the performance oflthe
dispersible radioactive material

rghall be so designed that any features added tdothedispersible
radioactive materiathat are not part of it, or any internal composeoit
the packaging shall not adversely affect the performance of lthe
dispersible radioactive material

563 665 A packagecontaininglow dispersible radioactive material

664. Apackageshall be designed for an ambient temperature r
from -40°C to +38°C.

n3gd 666 A packageshall be designed for an ambient temperature r
from —40°C to +38°C.

ange
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REQUIREMENTS FOR TYPE B(M) PACKAGES

REQUIREMENTS FOR TYPE B(M) PACKAGES

665. Type B(M)packagesshall meet the requirements foype B(U)
packagesspecified in para. 650, except that fpackagesto be
transported solely within a specified country dekobetween specifie
countries, conditions other than those given irap&37, 653—655 an
658-664 may be assumed with the approval of tepetent
authorities of these countries. Notwithstanding, the requingisigor
Type B(U)packagespecified in paras 653 and 658-664 shall be m
far as practicable.

565667 Type B(M)packageshall meet the requirements fiype B(U)
| packagesspecified in parags9 652, except that forpackagesto be
dransported solely within a specified country oleBobetween specifie
countries, conditions other than those given irapég+ 639, 653-655
655—657and £58-554 660-666may be assumed with the approval

requirements fofType B(U)packagesspecified in parag53 655 and
£58-664660—666shall be met as far as practicable.

)

of

ethes competent authoritiesof these countries. Notwithstanding, the

666. Intermittent venting oType B(M)packagesmay be permitteq
during transport, provided that the operationalts for venting are
acceptable to the relevacsdmpetent authorities

)
565668 Intermittent venting offype B(M)packagesmay be permittec
during transport, provided that the operationaltis for venting arg
acceptable to the relevarampetent authorities

)

REQUIREMENTS FOR TYPE C PACKAGES

REQUIREMENTS FOR TYPE C PACKAGES

667. Type C packageshall be designed to meet the requiremg
specified in paras 606—619 and 634—-647, exceppesifed in para
646(a), and the requirements specified in paras-&H, 659-664nd
668-670.

DIES7 669 Type C packageshall be designed to meet the requirems
specified in para$8s-619 607-621and £24-647 636—649 except ag
specified in paras45 648a), and the requirements specified in pa
654-655653-657559-664661-666ands58-649670-672

2Nts

\ras

668. Apackageshall be capable of meeting the assessment ar
prescribed for tests in paras 657(b) and 661 dfwerial in an
environment defined by a thermal conductivity @W/(m-K) and g
temperature of 38°C in the steady state. Initiahditions for the
assessment shall assume that any thermal insulafidhe package
remains intact, thepackageis at the maximum normal operatin
pressureand the ambient temperature is 38°C.

teri
568670 A packageshall be capable of meeting the assessment ar
prescribed for tests in par&s+ 659b) and&&4 663 after burial in an
environment defined by a thermal conductivity 3 W/(m-K) and 3
temperature of 38°C in the steady state. Initiahditions for the
gpassessment shall assume that any thermal insulafiche package
remains intact, thepackageis at the maximum normal operatin
pressureand the ambient temperature is 38°C.

teri

669. Apackageshall be so designed that, if it were at thaximum

569671 A packageshall be so designed that, if it were at theximum
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normal operating pressur@nd subjected to:

normal operating pressur@nd subjected to:

(@) The tests specified in paras 719-724, it woeklrict the loss of (a) The tests specified in paras 719-724, it woaktrict the loss of
radioactive contentt not more than 1%, per hour. radioactive contentt not more than I, per hour.
(b) The test sequences in para. 734, it would nteetfollowing| (b) The test sequences in para. 784would—meetthefollowing
requirements: Eofpe s enls
() Retain sufficient shielding to ensure that tadiation level () It would retain sufficient shielding to ensure that the
1 m from the surface of theackagewould not exceed 10 radiation levell m from the surface of theackagewould
mSv/h with the maximunradioactive contentsvhich the not exceed 10 mSv/h with the maximuadioactive contents
packageis designed to contain; and which thatthepackagds designed to contairesd
(i) Restrict the accumulated loss Hdioactive contentsn a (i) 1t would restrict the accumulated lossrafdioactive contents
period of one week to not more thanAlGor krypton-85 in a period of one week to not more thalfor krypton-85
and not more thaA, for all other radionuclides. and not more thaA, for all other radionuclides.
Where mixtures of different radionuclides are pn¢sthe provisions of Where mixtures of different radionuclides are png¢sthe provisions of
paras 405-407 shall apply, except that for kry@bran effectiveA,(i) | paras 405-407 shall apply, except that for kryf@bran effectiveAy(i)
value equal to 18, may be used. For case (a), the assessment $eallvalue equal to 18, may be used. For case (a), the assessment dtall ta
into account the externabntaminatiorlimits of para. 507. into account the externabntaminationimits of para58+¥508
670. Apackageshall be so designed that there will be no ruptdrdne
containment systenfiollowing performance of the enhanced waté#o672 A packageshall be so designed that there will be no ruptdire
immersion test specified in para. 730. the containment systerfollowing performance of the enhanced water

immersion test specified in para. 730.

REQUIREMENTS FOR PACKAGES CONTAINING FISSIL
MATERIAL

REQUIREMENTS FOR PACKAGES CONTAINING FISSIL
MATERIAL

671.Fissile materialshall be transported so as to:

(a) Maintain subcriticality during normal and acand conditions of
transport; in particular, the following contingeesi shall be
considered:

(i) Leakage of water into or out packages

571 673 Fissile materialshall be transported so as to:
(a) Maintain subcriticality duringroutine, normal and acciden
conditions of transport; in particular, the followi contingencies
shall be considered:

(i)

Leakage of water into or out phckages

(i) Loss of efficiency of built-in neutron absorse or

(i) Loss of efficiency of built-in neutron absorse or
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moderators;

(iii)

Rearrangement of the contents either withie packageor
as a result of loss from tipackage

(iv) Reduction of spaces within or betwgeackages
(v) Packageshecoming immersed in water or buried in sn(
and
(vi) Temperature changes.
(b) Meet the requirements:
(i) Of para. 634 fopackagegontainingdfissile materiaj

(if)
(iii)

Prescribed elsewhere in these Regulations hviiertain to
the radioactive properties of the material, and

Specified in paras 635 and 673 —683 unlessepied by
para. 417.

moderators;
(i) Rearrangement of the contents either withie packageor
as a result of loss from tipackage
(iv) Reduction of spaces within or betwgeackage
ow;  (v) Packagesbecoming immersed in water or buried in sn
and
(vi) Temperature changes.
(b) Meet the requirements:
(i) Of para.524 636
except for unpackaged materlal when spemﬂcaltwwéd by
para. 417(e)
(i) Prescribed elsewhere in these Regulatiehs:h that pertain

to the radioactive properties of the materizdel
(i) Speseified=n Of pare. 635 637 and—673—683 unlessthe
material isexcepted by para. 417

(iv)

417, 674 or 675.

Of paras 676—686, unless the material is ptemk by paras

DW;

672. Fissile materialmeeting one of the provisions (a) to (d) of pa
417 is excepted from the requirement to be trartegonpackageghat
comply with paras 673 —683 as well as the othewirements of thes
Regulations that apply tiissile material Only one type of exception
allowed perconsignment

O ee%@emeet Packaqes contalnlnq flssne
materlal that meet subpara (d) and one of the provisiorssibparas (a)-
(c) of this paragraph are excepted from the remerdgs of paras 676
686.

(a) Packagesontainingfissile materialin any form provided that:
(i) The smallest external dimension of thackageis not less

than 10 cm.
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(i) The CSI of the packageis calculated using the followin
formula:
CSI=50 x 5 x {[mass of U-235 ipackage€(q)] / Z +
[mass of othefissile nuclide$in package
(9)]/ 280}
where the values of Z are taken from Table 13.
(i) The CSlof any package does not exceed 10.
(b) Packagesontainingfissile materialin any form provided that:

() The smallest external dimension of tha&ckageis not less
than 30 cm.
(i) The package after being subjected to the tests specifie
paras 719-724;
— Retains itdissile materialcontents.
— Preserves the minimum overall outside dimensidn
the packageto at least 30 cm.
— Prevents the entry of a 10 cm cube.
(i) _The CSI of the packageis calculated using the followin
formula:
CSI=50 x 2 x {Imass of U-235 ipackage(q)] / Z +
[mass of othefissile nuclideSin package(q)] / 280}
where the values of Z are taken from Table 13.
(iv) TheCSlof anypackagedoes not exceed 10.
(c) Packagesontainindfissile materialin any form provided that:

(i) The smallest external dimension of tha@ckageis not less
than 10 cm.
(i) The package after being subjected to the tests specifie
paras 719-724;
— Retains itdissile materialcontents;
— Preserves the minimum overall outside dimensidn
thepackageto at least 10 cm;
— Prevents the entry of a 10 cm cube.
(iii) The CSI of the packageis calculated using the followin
formula:
CSI=50 x 2 x {[mass of U-235 ipackage(q)]/ 450 +
[mass of othefissile nuclide$in package

(9)] / 280}

d in

d in

(iv)  The maximum mass dfssile nuclidesn anypackagedoes
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(d)

not exceed 15 g.
The total mass of beryllium, hydrogenous mategnriched in

deuterium, graphite and other allotropic forms afbon in an
individual packageshall not be greater than the masdissgile
nuclidesin the packageexcept where their total concentration
does not exceed 1 g in any 1000 g of material. |Beny
incorporated in _copper alloys up to 4% in weighttlod alloy
does not need to be considered.

1 Plutonium may be of any isotopic composition pded that the amount d

Pu-241 is less than that of Pu-240 in plaekage

TABLE 13 VALUES OF Z FOR CALCULATION OF CSI IN

ACCORDANCE WITH PARA.674

Enrichment z
Uranium enriched up to 1.5 % 2200
Uranium enriched up to 5 % 50
Uranium enriched up to 10 % 660
Uranium enriched up to 20 % 580
Uranium enriched up to 100 % 50

a

If a packagecontains uranium with varying enrichments of U-28%n

the value corresponding to the highest enrichmieait be used for Z.

Not in TS-R-1 (2009).

675. Packagescontaining not more than 1000 g of plutonium

are

excepted from the application of paras 676—686igealthat:

(a)

Not more than 20% of the plutonium by madssile nuclides
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(b) TheCSlof thepackages calculated using the following formula:
CSI=50 x 2 x [mass of plutonium (g) / 1000].
(c)_If uranium is present with the plutonium, thass of uranium shall
be no more than 1% of the mass of the plutonium.

Contents specification for
containing fissile material

assessments of packageesijns

Contents specification for assessments of packagesijns containing
fissile material

673. Where the chemical or physical form, isotammposition, mas
or concentration, moderation ratio or density, oeometric
configuration is not known, the assessments ofsp@ra - 682 shall b
performed assuming that each parameter that isnmoetn has the valu
which gives the maximum neutron multiplication dstent with the

5
5743676, Where the chemical or physical form, isotopienposition,
pmass or concentration, moderation ratio or density, geometric
cconfiguration is not known, the assessments ofg@#a-£32 680—-685

shall be performed assuming that each parameterstimot known has

D

known conditions and parameters in these assessment the value which that gives the maximum neutron multiplication
consistent with the known conditions and parametars these
assessments.
674. For irradiated nuclear fuel the assessmemnarafs 677 - 682 shalle#4 677. For irradiated nuclear fuel the assessments KEsEa/~-£32
be based on an isotopic composition demonstratpobtade: 680—685shall be based on an isotopic composition dematestrto| Editorial
provideeither
(@) The maximum neutron multiplication during theadiation
history, (@) The maximum neutron multiplication during theradiation
(b) A conservative estimate of the neutron multigion for the history:; or
packageassessments. After irradiation but priorsfepment a| (b) A conservative estimate of the neutron multiion for the)
measurement shall be performed to confirm the cuaiem of packageassessments. After irradiation but prior dloipment a
the isotopic composition. measurement shall be performed to confirm the cgatiem of the
isotopic compaosition.
Geometry and temperature requirements
Geometry and temperature requirements
675. Thepackage after being subjected to the tests specifiedairag 645 678 The package after being subjected to the tests specified in
719-724, shall: paras 719-724, shall:
Editorial

(@)

Preserve the minimum overall outside dimensafnthe package
to at least 10 cm; and

Preserve the minimum overall outside dimensminthe package
to at least 10 cnyad

@)

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

(b) Prevent the entry of a 10 cm cube
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676. Thepackageshall be designed for an ambient temperature range
of -40°C to +38°C unless tlmpetent authoritgpecifies otherwise in£#6 679. The packageshall be designed for an ambient temperature
the certificate of approval for thgackage design range of —40°C to +38°C unless tliempetent authorityspecifies
otherwise in the certificate of approval for fheckage design

Assessment of an individual package in isolation
Assessment of an individual package in isolation

677. For gpackagen isolation, it shall be assumed that water @&k | 64 680. For apackagein isolation, it shall be assumed that water can
into or out of all void spaces of tipackage including those within the leak into or out of all void spaces of thackage including those within
containment systemHowever, if the design incorporates specialthe containment systenmHowever, if thedesignincorporates specia
features to prevent such leakage of water intoutrab certain void features to prevent such leakage of water into urad certain void
spaces, even as a result of error, absence ofgeakay be assumed |rspaces, even as a result of error, absence ofgeakay be assumed |n
respect of those void spaces. Special featuresl shelude the| respect of those void spaces. Special featuresiabhlde either ofthe
following: following:

(&) Multiple high standard water barriers, not l#ssn two of which (a) Multiple high standard water barriers, not léssn two of which
would remain watertight if thpackagewere subject to the tests would remain watertight if th@ackagewere subject to the tests
prescribed in para. 682(b), a high degree of quabintrol in the prescribed in parg&g2 685b), a high degree of quality control in

manufacture, maintenance and repaipatkagings and tests t¢ the manufacture, maintenance and repaipaxfkagings and tests
demonstrate the closure of eqiatkagebefore eaclshipmentor to demonstrate the closure of egudtkagebefore eactshipment
or

(b) For packages containing uranium hexafluoride only, with

maximum uranium enrichment of 5 mass per cent ura+#35: (b) For packages containing uranium hexafluoride only, with
maximum uranium enrichment of 5 mass per cent ura+#35:
(i) Packageswhere, following the tests prescribed in para.

682(b), there is no physical contact between theevand (i) Packageswhere, following the tests prescribed in p&@2
any other component of thpackagingother than at it$ 685b), there is no physical contact between the valve
original point of attachment and where, in additipn any other component of thpackaging other than at its$
following the test prescribed in para. 728 the galvemain original point of attachment and where, in additipn
leaktight; and following the test prescribed in para. 728 the galvemain
(i) A high degree of quality control in the mandfare, leaktight;ansl

maintenance and repair packagingscoupled with tests tp (i) A high degree of quality control in the mandfare,
demonstrate closure of eggackagebefore eaclshipment maintenance and repair packagings coupled with tests to

demonstrate closure of egohckagebefore eaclshipment

104/159




UN/SCETDG/40/INF.25/ADD.2

678. It shall be assumed that tenfinement systeshall be closely
reflected by at least 20 cm of water or such greafection as may
additionally be provided by the surrounding mateofathe packaging
However, when it can be demonstrated that dbefinement systel
remains within thepackagingfollowing the tests prescribed in pa

be assumed in para. 679(c).

mmay additionally be provided by the surrounding enat of the
repackaging However, when it can be demonstrated thatcthrdinement
682(b), close reflection of theackageby at least 20 cm of water mayystemremains within thepackagingfollowing the tests prescribed

548 681 It shall be assumed that tleenfinement systemhral—seis
closely reflected by at least 20 cm of water othsgieater reflection

para.£82 685b), close reflection of theackageby at least 20 cm @
water may be assumed in pe&a9682c).

-3

679. Thepackageshall be subcritical under the conditions of p&as
and 678, with thepackageconditions that result in the maximu
neutron multiplication consistent with:

(a)
(b) The tests specified in para. 681(b);

Routine conditions of transport (incident free)

(c) The tests specified in para. 682(b).

n& 680 and&+8 681, andwith thepackageconditions that result in th

579682 Thepackageshall be subcritical under the conditions of pa
maximum neutron multiplication consistent with:

(a)
(b) The tests specified in pagg: 684(b);

Routine conditions of transport (incident free)

(c) The tests specified in pag&22685Db).

e

ras

680. Fomackagego be transported by air:

(a) Thepackageshall be subcritical under conditions consisteith y
the Type C packagetests specified in para. 734 assum
reflection by at least 20 cm of water but no watdeakage; and
In the assessment of para. 679 allowance siodlbe made fo
special features of para. 677 unless, followingTyyge C packags
tests specified in para. 734 and, subsequentlyyv#ter in-leakage
test of para. 733, leakage of water into or ouhefvoid spaces i
prevented.

(b)

580683 Forpackagego be transported by air:

v(a)
ing

 (b)

Thepackageshall be subcritical under conditions consisteith \
the Type C packageests specified in para. 734 assuming reflec
by at least 20 cm of water but no water in-leakagel;

In the assessment of pa&al 682 allowance shall not be made for

P

special features of par&* 680 unless, following theType C
packagetests specified in para. 734 and, subsequentywiter
in-leakage test of para. 733, leakage of waterdntout of the void
spaces is prevented.

v
tion

Assessment of package arrays under normal conditienof transport

Assessment of package arrays under normal conditienof transport

681. A number N shall be derived, such that fimees N packages
shall be subcritical for the arrangement gatkageconditions that

provide the maximum neutron multiplication congistewith the

£81684. A number N shall be derived, such that five 8npackages
shall be subcritical for the arrangement gratkageconditions that

provide the maximum neutron multiplication congistewith the
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following:

(@)

(b)

There shall not be anything between theckages and the
packagearrangement shall be reflected on all sides Hgast 20
cm of water; and

following:

(@)

The state of thpackagesshall be their assessed or demonstratgx)

condition if they had been subjected to the tgsteified in parag
719-724.

There shall not be anything betweenghekagesand thepackage
arrangement shall be reflected on all sides byeastl20 cm o
water;asa€

Editorial

The state of thpackagesshall be their assessed or demonstrated

condition if they had been subjected to the tesésified in paras
719-724.

Assessment of package arrays under accident conditis of
transport

Assessment of package arrays under accident conditis of
transport

682. A number N shall be derived, such that twesMipackageshall
be subcritical for the arrangement guaitkageconditions that provids
the maximum neutron multiplication consistent vitik following:

(@)

(b)

(c)

Hydrogenous moderation between paekagesand thepackage
arrangement reflected on all sides by at leasn2@fowvater; and

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

(i) The tests specified in para. 727(b), and eithena. 727(c

for packageshaving a mass not greater than 500 kg and an

overall density not greater than 1000 kij/based on the
external dimensions, or para. 727(a) for all ofpeckages
followed by the test specified in para. 728 and gleted by
the tests specified in paras 731-733; or

(i) The test specified in para. 729; and

Where any part of thdissile material escapes from th
containment systeffiollowing the tests specified in para. 682(b)
shall be assumed thassile materialescapes from eagiackage
in the array, and all of thigssile materialshall be arranged in th
configuration and moderation that results in th&imam neutron
multiplication with close reflection by at least 2 of water.

582685 A number N shall be derived, such that two tirNegackages
o shall be subcritical for the arrangement gratkage conditions that
provide the maximum neutron multiplication congistewith the
following:

)

(b)

A1

1)

, ()

Hydrogenous moderation between paekagesand thepackage
arrangement reflected on all sides by at leasn2@fowater;aasl

The tests specified in paras 719—-724 followsgdvhichever of the
following is the more limiting:
() The tests specified in para. 727(b), and eifrega. 727(c) fo
packageshaving a mass not greater than 500 kg anc

)
overall density not greater than 1000 ky/based on the

external dimensions, or para. 727(a) for all otheckages
followed by the test specified in para. 728 and pieted by
the tests specified in paras 731-733; or

(i) The test specified in para. 7293

Where any part of thefissile material escapes from th
containment systenfollowing the tests specified in par&32
685b), it shall be assumed thizdsile materialescapes from eag
packagein the array, and all of thdissile material shall be
arranged in the configuration and moderation tlesults in the
maximum neutron multiplication with close reflectiby at least
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20 cm of water.

Determination of criticality safety index for packages

Determination of criticality safety index for packages

683. TheCSlfor packagesontainingfissile materialshall be obtaineg
by dividing the number 50 by the smaller of the tatues of N deriveq
in paras 681 and 682 (i.€S| = 50/N). The value of th€SI may be
zero, provided that an unlimited numberpaickagesre subcritical (i.e
N is effectively equal to infinity in both cases).

1 583 686. The CSI for packagescontainingfissile material shall be
| obtained by dividing the number 50 by the smallethe two values o
N derived in parag32 684 and&82 685 (i.e. CSI= 50/N). The value o
. the CSImay be zero, provided that an unlimited numbepaakagesare
subcritical (i.e. N is effectively equal to infigitn both cases).

f
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Section VII TEST PROCEDURES

2009 EDITION

20xx draft 2.53

Remarks

Section VII

Section VII

TEST PROCEDURES

TEST PROCEDURES

DEMONSTRATION OF COMPLIANCE

DEMONSTRATION OF COMPLIANCE

701. Demonstration of compliance with the perfanoe standard
required in Section VI shall be accomplished by ahyhe following
methods or by a combination thereof:

(@)) Performance of tests with specimens repraggntSA-III
material, orspecial formradioactive materigl or low dispersible
radioactive materigl or with prototypes or samples of t
packaging where the contents of the specimen orphekaging
for the tests shall simulate as closely as prdaalécthe expecte
range ofradioactive contentand the specimen @ackagingto be

5
701. Demonstration of compliance with the perforogarstandard
required in Section VI shall be accomplished by afhyhe following
methoddisted belowor by a combination thereof:

(a) Performance of tests with specimens represehi8#y111 material,
or special fornradioactive materiglorlow dispersible radioactivé
material or with prototypes or samples of tpackaging where
the contents of the specimen or th&ckagingfor the tests sha
simulate as closely as practicable the expectegkrafradioactive

ne

)

1°2)

]

contentsand the specimen gpackagingto be tested shall be
tested shall be prepared as presented for transport prepared as presented for transport.
(b) Reference to previous satisfactory demonstatirf a sufficiently (b) Reference to previous satisfactory demonstratidres sufficiently
I similar nature.
similar nature. (c) Performance of tests with models of appropriate lesca
(c) Performance of tests with models of appropriateale, Incorporating those_ featu'resmj'%h thatare 3|gn|f|c§1nt W.'th respeet
incorporating those features which are significaith respect ta to the item under investigation when engineeringeexnce has
the item under investigation when engineering eepee has shown the results of Sl.JCh tests to be sunableiégrgn_purposes
shown the results of such tests to be suitablelésignpurposes When a scale model is used, th.e need for aqjusmmgam tesf
When a scale model is used, the need for adjustmgin tes paramete'rs, such as penetrator diameter or comprdead, shall
parameters, such as penetrator diameter or conyedsad, shall be taken_ Into account.
be taken into account (d) Calculation, or reasoned argument, when the cdlonla
(d) Calculation, or reasoned argument, when thecutation procedures and parameters are generally agreed teliable or
procedures and parameters are generally agreed teliable or conservative.
conservative.
702. After the specimen, prototype or sample e isubjected to the702. After the specimen, prototype or sample ha& lseibjected to the
tests, appropriate methods of assessment shafidubta ensure that theests, appropriate methods of assessment shafidgeta ensure that the

requirements of this section have been fulfilleccampliance with the

> requirements of this section have been fulfilleccampliance with the

D

performance and acceptance standards prescrit@msttion VI.

performance and acceptance standards prescrit@mttion VI.
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LEACHING TEST FOR LSA-llll MATERIAL AND LOW
DISPERSIBLE RADIOACTIVE MATERIAL

LEACHING TEST FOR LSA-llll MATERIAL AND LOW
DISPERSIBLE RADIOACTIVE MATERIAL

703. A solid material sample representing therertontents of thg
packageshall be immersed for 7 days in water at ambiemtperature
The volume of water to be used in the test shaBujécient to ensure
that at the end of the 7 day test period the frekimme of the
unabsorbed and unreacted water remaining shall lsast 10% of the
volume of the solid test sample itself. The watwllshave an initial pH
of 6-8 and a maximum conductivity of 1 mS/m at 20T®e total
activity of the free volume of water shall be measufollowing the 7
day immersion of the test sample.

1%

v

703. A solid material sample representing the entiontents of the
packageshall be immersed for 7 days in water at ambiemperature
The volume of water to be used in the test shalufécient to ensure
that at the end of the 7 day test peritbe free volume of the unabsorbed
and unreacted water remaining shall be at leastdfd¥e volume of the
solid test sample itself. The water shall haverdtial pH of 6-8 and a
maximum conductivity of 1 mS/m at 20°C. The totetivty of the free
volume of water shall be measured following theay oinmersion of the
test sample.

TESTS FOR SPECIAL FORM RADIOACTIVE MATERIAL

TESTS FOR SPECIAL FORM RADIOACTIVE MATERIAL

General

General

704. Specimens that comprise or simulspecial formradioactive
material shall be subjected to the impact test, the permugsst, the
bending test and the heat test specified in pabdas708. A different
specimen may be used for each of the tests. Folipwiach test, a
leaching assessment or volumetric leakage test sbgberformed or
the specimen by a method no less sensitive tham#tbods given ir
para. 710 for indispersible solid material or inrga711 for
encapsulated material.

704. Specimens that comprise or simulapecial formradioactive
material shall be subjected to the impact test, the peimugest, the
bending test and the heat test specified in pafés-708. A different
specimen may be used for each of the tests. Faitpweach test,
leaching assessment or volumetric leakage tedtlshalerformed on th
specimen by a method no less sensitive than theatetgiven in para.
710 for indispersible solid material or in para.l7fbr encapsulate
material.

D

D

| =N

Test methods

Test methods

—3

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

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

706. Percussion test: The specimen shall be placeal sheet of leag
which is supported by a smooth solid surface angtktby the flat face
of a mild steel bar so as to cause an impact elguiv#éo that resulting
from a free drop of 1.4 kg through 1 m. The lowartf the bar shall
be 25 mm in diameter with the edges rounded o# tadius of 3.0 4
0.3 mm. The lead, of hardness number 3.5-4.5 oNWitleers scale and

706. Percussion test: The specimen shall be planed sheet of lead
which thatis supported by a smooth solid surface and stoycthe flat
face of a mild steel bar so as to cause an impageivaent to that
resulting from a free drop of 1.4 kg through 1 rheTower part of the
bar shall be 25 mm in diameter with the edges redraff to a radius of
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not more than 25 mm thick, shall cover an areatgrethan th

at 3.0 £ 0.3 mm. The lead, of hardness number 3.4 the Vickers scal

covered by the specimen. A fresh surface of leafl b used for eachand not more than 25 mm thick, shall cover an greater than that

impact. The bar shall strike the specimen so asatgsse maximu
damage.

:

covered by the specimen. A fresh surface of leadl ble used for eac
impact. The bar shall strike the specimen so asatsse maximu
damage.

707. Bending test: The test shall apply only togloslender source
with both a minimum length of 10 cm and a lengthmimimum width
ratio of not less than 10. The specimen shall gillyi clamped in 3
horizontal position so that one half of its lengtiotrudes from the fac
of the clamp. The orientation of the specimen shallsuch that th
specimen will suffer maximum damage when its fred & struck by
the flat face of a steel bar. The bar shall stthe specimen so as
cause an impact equivalent to that resulting frofmrea vertical drop o
1.4 kg through 1 m. The lower part of the bar shel 25 mm in
diameter with the edges rounded off to a radiud.@ft 0.3 mm.

tovill suffer maximum damage when its free end isctrby the flat face

S

both a minimum length of 10 cm and a length to munmn width ratio of

enot less than 10. The specimen shall be rigidlynpled in a horizontal
pposition so that one half of its length protrudesnt the face of the

clamp. The orientation of the specimen shall bérghat the specime

of a steel bar. The bar shall strike the specinoeassto cause an impa
equivalent to that resulting from a free verticedlof 1.4 kg through ]
m. The lower part of the bar shall be 25 mm in ditanwith the edge
rounded off to a radius of 3.0 £ 0.3 mm.

707. Bending test: The test shall apply only taylasiender sources with

2
n

ct
L

[

708. Heat test: The specimen shall be heated ito @ temperature g

800°C and held at that temperature for a periotiOofinutes and shall708. Heat test: The specimen shall be heated itoartemperature ¢

then be allowed to cool.

f

800°C and held at that temperature for a periotiComirztesand shall
then be allowed to cool.

=h

709. Specimens that comprise or simulatelioactive material
enclosed in a sealed capsule may be excepted from:

(@) The tests prescribed in paras 705 and 706 gedvhe mass of th
special fornradioactive material
(i) Is less than 200 g and the specimens are atigaty
subjected to the Class 4 impact test prescribedh@
International Organization for Standardization doeat

ISO 2919: Sealed Radioactive Sources — Classifiag

[13]; or

(i) Is less than 500 g and the specimens are ralteely

in a sealed capsule may be excepted from:

e(@a) The tests prescribed in paras 705 and 706 gedthat tae-masso

alternatively subjected to the impact test presdibn the
International Organization for Standardization duoeuat [ISO
2919: Sealed Radioactive Sources — Classificafi8ii [

The Class 4 impact test if the mass of gpecial form

subjected to the Class 5 impact test prescribedhe

709. Specimens that comprise or simufagioactive materiaknclosed

the—special—form—radisactive—materal the specimens af
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(b)

International Organization for Standardization duoeat
ISO 2919: Sealed Radioactive Sources — Classifiog
[13].

The test prescribed in para. 708 provided tpecisnens are

alternatively subjected to the Class 6 temperaesespecified ir
the International Organization for Standardizatifmtument 1SQ
2919: Sealed Radioactive Sources — ClassificatiGh [

ti

(b)

eatonidlor

The Class 5 impact test if the mass of gpecial form
radloactlve materlals more than 200 g bm less than 500

(ii)

The test prescribed in para. 708 provided thecimnens arg
alternatlvely subjected to the Class 6 temper&h&séspemﬂed in

Leaching and volumetric leakage assessment methods

Leaching and volumetric leakage assessment methods

710. For specimens which comprise or simulatespelisible solid
material, a leaching assessment shall be perfoasnéollows:

(@)

(b)

(c)
(d)

(€)

(f)

The specimen shall be immersed for 7 days itemat ambien
temperature. The volume of water to be used intélse shall be
sufficient to ensure that at the end of the 7 @sy period the fre
volume of the unabsorbed and unreacted water rémgagall be
at least 10% of the volume of the solid test saniislelf. The
water shall have an initial pH of 6-8 and a maxinzonductivity
of 1 mS/m at 20°C.

The water with the specimen shall then be lietatex temperatur
of 50 + 5 °C and maintained at this temperatureifbours.

The activity of the water shall then be detereqi.

The specimen shall then be kept for at leatktys in still air at not

less than 30°C and with a relative humidity of lests than 90%.

The specimen shall then be immersed in watethef same
specification as in (a) and the water with the Bpen heated tq
50 £ 5 °C and maintained at this temperature foodrs.

(@)

D

2(b)

(©)
(d)

(e)

The activity of the water shall then be detered.

(f)

710. For specimenskich that comprise or simulate indispersible so
material, a leaching assessment shall be perfoanéollows:

The specimen shall be immersed for 7 days itema ambien
temperature. The volume of water to be used intélse shall be
sufficient to ensure that at the end of the 7 @&y period the fre
volume of the unabsorbed and unreacted water rémgagall be
at least 10% of the volume of the solid test saritptdf. The water
shall have an initial pH of 6—-8 and a maximum catigity of 1
mS/m at 20°C.

The water with the specimen shall then be lietiea temperatur
of 50 + 5 °C and maintained at this temperaturetfosucs

The activity of the water shall then be detereai.

The specimen shall then be kept for at leaddys in still air at no
less than 30°C and with a relative humidity of less than 90%.

The specimen shall then be immersed in waterthef same
specification as in (a) and the water with the Bpen heated to 5
+ 5 °C and maintained at this temperature foe4<h

D

[

The activity of the water shall then be detered.

d
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711. For specimens which comprise or simulatdioactive material
enclosed in a sealed capsule, either a leachingsseent or
volumetric leakage assessment shall be performéallaws:

(@) The leaching assessment shall consist of tlemMiog steps:
(i) The specimen shall be immersed in water at anik

temperature. The water shall have an initial pH6-e8 with

a maximum conductivity of 1 mS/m at 20°C.

(i) The water and the specimen shall be heatedteonperature

of 50 £ 5 °C and maintained at this temperaturetfbours.

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

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

(v) The process in (i), (ii) and (iii) shall be eaded.
The alternative volumetric leakage assessntait somprise any
of the tests prescribed in the International Orgmiion for
Standardization document ISO 9978: Radiation Ptiotec—
Sealed Radioactive Sources — Leakage Test MettjdsHich
are acceptable to tleempetent authority.

(b)

n711. For specimenswhich that comprise or simulateradioactive
material enclosed in a sealed capsule, either a leachsesssient or
volumetric leakage assessment shall be performéallags:

(a) The leaching assessment shall consist of the follpwsteps:
® The specimen shall be immersed in water at amf
temperature. The water shall have an initial pl§-e8 with a
maximum conductivity of 1 mS/m at 20°C.
The water and the specimen shall be heated to petaure
of 50 £ 5 °C and maintained at this temperaturetfbsass
The activity of the water shall then be determined.
The specimen shall then be kept for at least 7 ohagsll air
at not less than 30°C and with a relative humidityot less
than 90%.
(v)  The process in (i), (i) and (iii) shall be repehte
(b) The alternative volumetric leakage assessment sbaiprise any
of the tests prescribed in the International Ormaiion for
Standardization document ISO 9978: Radiation Ptiotec—
Sealed Radioactive Sources — Leakage Test Met®gsdvided
that theywhich are acceptable to tloempetent authority

(ii)

(iif)
(iv)

TESTS FOR LOW DISPERSIBLE RADIOACTIVE MATERIAL

TESTS FOR LOW DISPERSIBLE RADIOACTIVE MATERIAL

712. A specimen that comprises or simulatess dispersible
radioactive materialshall be subjected to the enhanced thermal
specified in para. 736 and the impact test spetiie para. 737. A
different specimen may be used for each of thes.tégillowing each
test, the specimen shall be subjected to the lasstlspecified in parg
703. After each test it shall be determined ifdpglicable requirement
of para. 605 have been met.

1.shall be subjected to the leach test specifiechia.pr03. After each te

712. A specimen that comprises or simuldes dispersible radioactivé
testterial shall be subjected to the enhanced thermal testifsgd in
para. 736 and the impact test specified in para. Alifferent specimer
may be used for each of the tests. Following eash the specime

vl

12

®

sit shall be determined if the applicable requiretsesf para. 605 hav
been met.
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TESTS FOR PACKAGES

TESTS FOR PACKAGES

Preparation of a specimen for testing

Preparation of a specimen for testing

713. All specimens shall be inspected beforertgsti order to identify
and record faults or damage including the following

(a) Divergence from thdesign
(b) Defects in manufacture;
(c) Corrosion or other deterioration; and

Distortion of features.

(d)

713. All specimens shall be inspected beforertgsti order to identify
and record faults or damage including the following

(a) Divergence from theesign

(b) Defects in manufacture;

(c) Corrosion or other deterioraticsmg<
(d) Distortion of features.

Editorial

714. Thecontainment systewf thepackageshall be clearly specified.

714. Thecontainment systewf thepackageshall be clearly specified.

715. The external features of the specimen sleatldarly identified sg

that reference may be made simply and clearly ot of such a 715. The external features of the specimen shadlldsaly identified sq

specimen.

that reference may be made simply and clearly to @art of such &
specimen.

Testing the integrity of the containment system andhielding and
assessing criticality safety

Testing the integrity of the containment system andhielding and
assessing criticality safety

716. After each of the applicable tests specifigplras 718—737:
(a)
(b)

Faults and damage shall be identified and dsxbr

It shall be determined whether the integritytioé containment
systemand shielding has been retained to the extentinastjin
Section VI for thepackageunder test.

For packagescontainingfissile material it shall be determine
whether the assumptions and conditions used iragisessment
required by paras 671 —683 for one or muaekagesre valid.

(c)

4 (©
S

716. After each of the applicable tests speciigoaras 718-737:

(a) Faults and damage shall be identified and recorded.
(b) It shall be determined whether the integrity of ttantainment
systemand shielding has been retained to the extentirastjin
Section VI for thepackageunder test.

For packagescontainingfissile materia) it shall be determine
whether the assumptions and conditions used inaisessment
required by parag&+-583673—686for one or morgpackagesare
valid.

wn X

Target for drop tests

Target for drop tests

717. The target for the drop test specified inapar05, 722, 725(a
727 and 735 shall be a flat, horizontal surfacewfh a character th
any increase in its resistance to displacement eforohation upor

aand 735 shall be a flat, horizontal surface of saatharacter that an

,717. The target for the drop test specified in pai@5, 722, 725(a), 72

increase in its resistance to displacement or deftion upon impact b

~
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impact by the specimen would not significantly eese damage to tk
specimen.

1¢he specimen would not significantly increase dasrtaghe specimen.

Test for packagings designed to contain uranium hetluoride

Test for packagings designed to contain uranium hefluoride

718. Specimens that comprise or simulpsekagingsdesigned tg
contain 0.1 kg or more of uranium hexafluoride kHad tested
hydraulically at an internal pressure of at lea88IMPa but, when th
test pressure is less than 2.76 MPadésignshall requiremultilateral
approval For retesting packagings any other equivalent nof
destructive testing may be applied subjecntdtilateral approval

718. Specimens that comprise or simulgickagingsdesigned td
econtain 0.1 kg or more of uranium hexafluoride kha¢ tested
hydraulically at an internal pressure of at lea881IMPa, butwhen the
1test pressure is less than 2.76 MPa,dd&gnshall requiremultilateral
approval For retestingpackagingsany other equivalent non-destructi
testing may be applied, subjecttailtilateral approval

Tests for demonstrating ability to withstand normal conditions of
transport

Tests for demonstrating ability to withstand normal conditions of
transport

719. The tests are: the water spray test, thedirge test, the stackin
test and the penetration test. Specimens of ghekage shall be
subjected to the free drop test, the stackingaledtthe penetration teg
preceded in each case by the water spray test.s@egmmen may b
used for all the tests, provided that the requirgsef para. 720 ar|
fulfilled.

g
719. The tests are: the water spray test, thedrep test, the stackin

sttest and the penetration test. Specimens gbdlckageshall be subjecte

pto the free drop test, the stacking test and tmefpation test, precede

ein each case by the water spray test. One speamagrnbe used for a
the tests, provided that the requirements of p&t@.are fulfilled.

=g on

720. The time interval between the conclusionhaf water spray tes
and the succeeding test shall be such that the Wasesoaked in to th
maximum extent, without appreciable drying of thdedor of the
specimen. In the absence of any evidence to th&argnthis interval
shall be taken to be two hours if the water spsagpplied from four
directions simultaneously. No time interval shéddipse, however, if th
water spray is applied from each of the four ditett consecutively.

5t
e/20. The time interval between the conclusion @& Water spray tes
and the succeeding test shall be such that the Wwasesoaked in to th
maximum extent, without appreciable drying of theeeor of the
specimen. In the absence of any evidence to theargnthis interval
e shall be taken to bewe-hewss2 hif the water spray is applied from fo
directions simultaneously. No time interval shadlpse, however, if th
water spray is applied from each of the four diced consecutively.

—

D

721. Water spray test: The specimen shall be stdajdo a water spra
test that simulates exposure to rainfall of apprately 5 cm per hou
for at least one hour.

Yy
r721. Water spray test: The specimen shall be sigoido a water spra

test that simulates exposure to rainfall of appr@ately 5 cm per hou
for at leasrehbesrsl h

=<

722. Free drop test: The specimen shall drop threatarget so as t
suffer maximum damage in respect of the safetyfeatto be tested:

0722. Free drop test: The specimen shall drop dmtotarget so as t
suffer maximum damage in respect of the safetyfeatto be tested:
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(@) The height of drop measured from the lowestntpaif the
specimen to the upper surface of the target slealidi less thai
the distance specified in Table 14 for the appleabass. The
target shall be as defined in para. 717.

(b) For rectangular fibreboard or woquhckagesnot exceeding :

mass of 50 kg, a separate specimen shall be sethj¢ata free

drop onto each corner from a height of 0.3 m.

For cylindrical fibreboarghackagesot exceeding a mass of 1

kg, a separate specimen shall be subjected tealfop onto eac

of the quarters of each rim from a height of 0.3 m.

(c)

=}

(a) The height of drop measured from the lowest pdithe specimer
to the upper surface of the target shall be nat flean the distanc
specified in Table 14 for the applicable mass. THnget shall be a
defined in para. 717.

For rectangular fibreboard or wopdckagesot exceeding a mag
of 50 kg, a separate specimen shall be subjectadrae drop ontg
each corner from a height of 0.3 m.

For cylindrical fibreboargackagesnot exceeding a mass of 1
kg, a separate specimen shall be subjected teealfog onto eac
of the quarters of each rim from a height of 0.3 m.

(b)

(©)

|20

5S

DO

-

723. Stacking test: Unless the shape of phekaging effectively
prevents stacking, the specimen shall be subjefiied, period of 24 h
to a compressive load equal to the greater ofahewing:

(@) A total weight equal to 5 times the maximum gieiof the
package and

(b) The equivalent of 13 kPa multiplied by the ieaily projected
area of thepackage

The load shall be applied uniformly to two oppossigles of the
specimen, one of which shall be the base on winelpackagewould
typically rest.

723. Stacking test: Unless the shape of paekaging effectively
prevents stacking, the specimen shall be subjefited, period of 24 h
to a compressive load equal to the greater ofdhewing:

(a) A=tetalwelght—egualidhe equivalent ob times the maximun
weight of thepackageard

(b) The equivalent of 13 kPa multiplied by the vertiggirojected aree

of thepackage

The load shall be applied uniformly to two oppostigles of the
specimen, one of which shall be the base on whielpackagewould
typically rest.

724. Penetration test: The specimen shall be glacea rigid, flat,
horizontal surface which will not move significantivhile the test is
being carried out:

(@) A bar 3.2 cm in diameter with a hemispherical and a mass of
kg shall be dropped and directed to fall, withlaisgitudinal axis
vertical, onto the centre of the weakest part ef shecimen, s
that, if it penetrates sufficiently far, it will thithe containment
system The bar shall not be significantly deformed by tiest
performance.

6

D

(b) The height of drop of the bar measured fromadtger end to the

724. Penetration test: The specimen shall be placeé rigid, flat,
horizontal surface#:ich thatwill not move significantly while the test
being carried out:

(@) A bar 3.2 cm in diameter with a hemispherical end a mass of 6

kg shall be dropped and directed to fall, withlasgitudinal axis
vertical, onto the centre of the weakest part &f specimen, s
that, if it penetrates sufficiently far, it will tithe containment
system The bar shall not be significantly deformed by tiest
performance.

D

(b) The height of drop of the bar measured from itseloend to the
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intended point of impact on the upper surface & $ipecimer
shall be 1 m.

intended point of impact on the upper surface efdpecimen sha
be 1 m.

Additional tests for Type A packages designed fordquids and gases

Additional tests for Type A packages designed fordquids and gases

725. A specimen or separate specimens shall ecseth to each of th

specimen shall be subjected to the more severe test
(@) Free drop test: The specimen shall drop ontotdinget so as t
suffer the maximum damage in respect of containnidme height
of the drop measured from the lowest part of thecspen to the
upper surface of the target shall be 9 m. The tasbell be ag
defined in para. 717.

Penetration test: The specimen shall be sudgetd the tes

(b)

increased to 1.7 m from the 1 m specified in pa2d(b).

e
following tests unless it can be demonstrated tva test is more 725. A specimen, or separate specimens, shall ljected to each o
severe for the specimen in question than the otheshich case onethe following tests unless it can be demonstrated dne test is mor

o)

t
specified in para. 724 except that the height efdiop shall be ()

severe for the specimen in question than the othewhich case ong
specimen shall be subjected to the more severe test

(a) Free drop test: The specimen shall drop onto thgetaso as tc
suffer the maximum damage in respect of containmiém height
of the drop measured from the lowest part of thecspen to the
upper surface of the target shall be 9 m. The tasball be ag
defined in para. 717.
Penetration test: The specimen shall be subjeatedhe test

specified in para. 724, except that the heighthef drop shall be

increased to 1.7 m from the 1 m specified in pa2d(b).

WD -

174

TABLE 14. FREE DROP DISTANCE FOR TESTING PACKAGE®T

NORMAL CONDITIONS OF TRANSPORT

TABLE 14. FREE DROP DISTANCE FOR TESTING PACKAGE®T

NORMAL CONDITIONS OF TRANSPORT

Tests for demonstrating ability to withstand accidat conditions of
transport

Tests for demonstrating ability to withstand accidat conditions of
transport

726. The specimen shall be subjected to the cuivellaffects of the
tests specified in paras 727 and 728, in that ofd#lowing these tests
either this specimen or a separate specimen shadiubjected to th
effect(s) of the water immersion test(s) as spegifn para. 729 and,
applicable, para. 730.

5,726. The specimen shall be subjected to the cuivelaffects of the
ptests specified in paras 727 and 728, in that ofei@lowing these tests

feither this specimen or a separate specimen shafiubjected to th
effect(s) of the water immersion test(s) as spagifn para. 729 and,
applicable, para. 730.

D

= (D

727. Mechanical test: The mechanical test consisthree different
drop tests. Each specimen shall be subjected taghkcable drops a
specified in para. 657 or para. 682. The order hiickwthe specimen i
subjected to the drops shall be such that, on csiropl of the
mechanical test, the specimen shall have suffaxed damage as wi
lead to maximum damage in the thermal test whitdbve:

s727. Mechanical test: The mechanical test consibtiree different
sdrop tests. Each specimen shall be subjected tagpkcable drops &

specified in parag5¥ 659 or para.&32 685 The order in which the
I specimen is subjected to the drops shall be suath din completion o
the mechanical test, the specimen shall have sdffeuch damage &

—h WU

AS

116/159




UN/SCETDG/40/INF.25/ADD.2

(@)

(b)

(c)

For drop I, the specimen shall drop onto thmgetiaso as to suffer

maximum damage, and the height of the drop meadwedthe
lowest point of the specimen to the upper surfacéhe target
shall be 9 m. The target shall be as defined ia.p&t7.

For drop Il, the specimen shall drop so as uffes maximum
damage onto a bar rigidly mounted perpendiculanythe target
The height of the drop measured from the intendsiol f impact
of the specimen to the upper surface of the bdt bhal m. The
bar shall be of solid mild steel of circular sentid5.0 + 0.5 cmin
diameter and 20 cm long unless a longer bar woalse greate
damage, in which case a bar of sufficient length ctuse)
maximum damage shall be used. The upper end dfathshall be
flat and horizontal with its edge rounded off taaalius of not
more than 6 mm. The target on which the bar is remishall be
as described in para. 717.

For drop lll, the specimen shall be subjected tdynamic crusl
test by positioning the specimen on the target sdoasuffer
maximum damage by the drop of a 500 kg mass fromd@to the
specimen. The mass shall consist of a solid mddlgilate 1 m by
1 m and shall fall in a horizontal attitude. Theghe of the drop,
shall be measured from the underside of the ptathe highes
point of the specimen. The target on which the ispec rests
shall be as defined in para. 717.

will lead to maximum damage in the thermal testeh that follows:

(a) For drop I, the specimen shall drop onto the tasgeas to suffef
maximum damage, and the height of the drop meaduned the
lowest point of the specimen to the upper surfddbetarget shal
be 9 m. The target shall be as defined in para. 717

For drop Il, the specimen shall dreg

damageonto a bar rigidly mounted perpendlcularly on u;hngetso

(b)

from the intended point of impact of the specimenttte upper
surface of the bar shall be 1 m. The bar shallflsolkd mild steel
of circular section, 15.0 + 0.5 cm in diameter &t cm long
unless a longer bar would cause greater damagehich case a
bar of sufficient length to cause maximum damagd! die used
The upper end of the bar shall be flat and horedowtth its edge
rounded off to a radius of not more than 6 mm. fEnget on which
the bar is mounted shall be as described in para. 7

=

N (c)
test by positioning the specimen on the target saoasuffer
maximum damage by the drop of a 500kg mass fromdhtm the
specimenThe mass shall consist of a solid mild steel plate by
1 m and shall fall in a horizontal attitud€he lower face of th
steel plate shall have its edges and corners rouofido a radius

11%4

from the underside of the plate to the highesttpofithe specimen.
The target on which the specimen rests shall liefised in para
717.

as to suffer maximum damag€he height of the drop measured

For drop Il the specimen shall be subjected to a dynamic drush

of not more than 6 mnThe height of the drop shall be measured

728. Thermal test: The specimen shall be in theegailibrium under
conditions of an ambient temperature of 38°C, sibje the solal
insolation conditions specified in Table 13 andjscabto thedesign
maximum rate of internal heat generation within plagkagefrom the
radioactive contents. Alternatively, any of thesegmeters are allowe
to have different values prior to and during thsettgrovided dug
account is taken of them in the subsequent assessohgackage
response. The thermal test shall then consisapfo({lowed by (b).

728. Thermal test: The specimen shall be in theeqalilibrium under
conditions of an ambient temperature of 38°C, sibje the solaf
insolation conditions specified in Tab!& 12 and subject to thdesign
dnaximum rate of internal heat generation within paekagefrom the

to have different values prior to and during thet,teprovided due
account is taken of them in the subsequent assassofigpackage

» radioactive contents. Alternatively, any of thesegmeters are allowed

117/159




UN/SCETDG/40/INF.25/ADD.2

response. The thermal test shall then consist)dbllawed by (b).

(@) Exposure of a specimen for a period of 30 nanatthermal
environment which provides a heat flux at leastiedant to thatf (a) Exposure of a specimen for a period of 30 min tohermal
of a hydrocarbon fuel-air fire in sufficiently qgigent ambient environmentaich that provides a heat flux at least equivalent to
conditions to give a minimum average flame emiggivi that of a hydrocarbon fuel-air fire in sufficientiypiiescent ambient
coefficient of 0.9 and an average temperature déadt 800°C conditions to give a minimum average flame emisgiedefficient
fully engulfing the specimen, with a surface absuoily of 0.9 and an average temperature of at least 800A¢ engulfing
coefficient of 0.8 or that value which thgackage may be the specimen, with a surface absorptivity coeffitief 0.8 or that
demonstrated to possess if exposed to the firafsgabc value which that the packagemay be demonstrated to possess if

(b) Exposure of the specimen to an ambient temperadf 38°C, exposed to the fire specified.
subject to the solar insolation conditions spedifie Table 13 and (b) Exposure of the specimen to an ambient temperaitird8°C,
subject to thedesign maximum rate of internal heat generatjon  subject to the solar insolation conditions spedifie Table13 12
within the packageby the radioactive contentdor a sufficient and subject to thdesignmaximum rate of internal heat generatjon
period to ensure that temperatures in the specareeverywhere within the packageby the radioactive contentdor a sufficient
decreasing and/or are approaching initial steadie stonditions period to ensure that temperatures in the specanemrverywhere
Alternatively, any of these parameters are allowed have decreasing and/or are approaching initial steadte stonditions
different values following cessation of heatingoywded due Alternatively, any of these parameters are alloteeldave different
account is taken of them in the subsequent assas&ineackage, values following cessation of heating, provided daczount is
response. During and following the test, the speanishall not be taken of them in the subsequent assessmepaakageresponse
artificially cooled and any combustion of materiaté the During and following the test, the specimen shatl e artificially
specimen shall be permitted to proceed naturally. cooled and any combustion of materials of the spewishall be

permitted to proceed naturally.
729. Water immersion test: The specimen shallnfradrsed under a
head of water of at least 15 m for a period of less than 8 h in the729. Water immersion test: The specimen shall b@dmsed under a

attitude which will lead to maximum damage. For destration
purposes, an external gauge pressure of at ledstkPa shall be
considered to meet these conditions.

head of water of at least 15 m for a period of less than 8 h in th

purposes, an external gauge pressure of at ledstkPa shall be
considered to meet these conditions.

4]

» attitude wiieh that will lead to maximum damage. For demonstration

D

Enhanced water immersion test for Type B(U) and Typ B(M)
packages containing more than 1%, and Type C packages

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 speciralh Ise immerse
under a head of water of at least 200 m for a desfanot less than 1 |
For demonstration purposes, an external gauge yseesd at least 2
MPa shall be considered to meet these conditions.

)

D

730. Enhanced water immersion test: The specimah lsé immersed

under a head of water of at least 200 m for a davionot less than 1 h..
For demonstration purposes, an external gauge yeesd at least 2

MPa shall be considered to meet these conditions.

b
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Water leakage test for packages containing fissilmaterial

Water leakage test for packages containing fissilmaterial

731. Packagedor which water in-leakage or out-leakage to thieet
which results in greatest reactivity has been assufar purposes o
assessment under paras 677-682 shall be excepedfe test.

731. Packagedor which water in-leakage or out-leakage to thteet
fwiaieh thatresults in greatest reactivity has been assunreguiposes o
assessment under paras”~£82 680—685shall be excepted from th
test.

e

732. Before the specimen is subjected to the whtekage tes
specified below, it shall be subjected to the tastpara. 727(b), an
either para. 727(a) or 727(c) as required by p&82 and the tes
specified in para. 728.

t 732. Before the specimen is subjected to the Wetdage test specifie
dbelow, it shall be subjected to the tests in p@ga(b), and either par
t727(a) or 727(c), as required by pag&2 685 and the test specified
para. 728.

=R oN

733. The specimen shall be immersed under a Headter of at leas
0.9 m for a period of not less than 8 h and in dttéude for which
maximum leakage is expected.

t
733. The specimen shall be immersed under a headiteir of at leas
0.9 m for a period of not less than 8 h and in aitéude for which
maximum leakage is expected.

t

Tests for Type C packages

Tests for Type C packages

734. Specimens shall be subjected to the effettgach of the
following test sequences in the orders specified:

(a) The tests specified in paras 727(a), 727@5,ahd 736; and

(b) The test specified in para. 737.

Separate specimens are allowed to be used foraddlsh sequences (
and (b).

734. Specimens shall be subjected to the efféataah of the following
test sequences in the orders specified:

(a)
(b) The test specified in para. 737.

The tests specified in paras 727(a), 727@35,ahd 736a+4

n)Separate specimens are allowed to be used foraéahk sequences (:
and (b).

735. Puncture-tearing test: The specimen shalsligected to the
damaging effects of a solid probe made of mildlsté®e orientation of
the probe to the surface of the specimen shallush @s to caus
maximum damage at the conclusion of the test seguspecified in
para. 734(a):

(@) The specimen, representingackagehaving a mass of less than
250 kg, shall be placed on a target and subjeotedotobe having
a mass of 250 kg falling from a height of 3 m abthe intended
impact point. For this test the probe shall be ac&0diameter
cylindrical bar with the striking end forming thea$tum of a right
circular cone with the following dimensions: 30 beight and 2.5

2 735. Puncture-tearing test: The specimen shall Wigested to the
damaging effects of avertlcal solid probe made of mild steel. Tt
eorientation of the fpackagespecimerand the
impact point on th@ackaqesurfaceshall be such as to cause maxim
damage at the conclusion of the test sequencefiggici para. 734(a):

(a) The specimen, representingpackagehaving a mass of less th

250 kg, shall be placed on a target and subject@dprobe havin
a mass of 250 kg falling from a height of 3 m abtwe intende
impact point. For this test the probe shall be ac20 diamete
cylindrical bar with the striking end forming theu$tum of a righ
circular cone with the following dimensions: 30 t@ight and 2.
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cm diameter at the top with its edge rounded ofi tadius of no
more than 6 mm. The target on which the specimgiaised shal

cm diameter at the top with its edge rounded off tadius of no
more than 6 mm. The target on which the specimegraised shal

be as specified in para. 717.
For packageshaving a mass of 250 kg or more, the base of
probe shall be placed on a target and the specitrapped ontg
the probe. The height of the drop, measured froenpbint of
impact with the specimen to the upper surface efpfobe, shal
be 3 m. For this test the probe shall have the gaoerties and
dimensions as specified in (a), except that thgtleand mass of
the probe shall be such as to cause maximum dancadee
specimen. The target on which the base of the peoplaced shal
be as specified in para. 717.

be as specified in para. 717.
For packageshaving a mass of 250 kg or more, the base of
probe shall be placed on a target and the specirawped ontd
the probe. The height of the drop, measured froen ghint of
impact with the specimen to the upper surface efttobe, shall b
3 m. For this test the probe shall have the sarppepties and
dimensions as specified in (a), except that thgttemand mass af
the probe shall be such as to cause maximum dantagke
specimen. The target on which the base of the psopkaced shal
be as specified in para. 717.

(b) tie) the

11%4

736. Enhanced thermal test: The conditions fos thst shall be as
specified in para. 728, except that the exposureth» thermal
environment shall be for a period of 60 minutes.

736. Enhanced thermal test: The conditions for thi shall be as
specified in para. 728, except that the exposureth® thermal
environment shall be for a period of 60 srias

737. Impact test: The specimen shall be subjeahtinpact on a target737. Impact test: The specimen shall be subjeanhtonpact on a targe
at a velocity of not less than 90 m/s, at such rientation as to sufferat a velocity of not less than 90 m/s, at such entation as to suffer
maximum damage. The target shall be as definediia. ¥17, excegtmaximum damage. The target shall be as definedhia. Y17, excep
that the target surface may be at any orientatsolorzg as the surface ighat the target surface may be at any orientatolorag as the surface
normal to the specimen path. normal to the specimen path.

—

—

is
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Section VIII APPROVAL AND ADMINISTRATIVE REQUIREMENTS

2009 EDITION

20xx draft 2.51

Remarks

Section VIII

Section VIII*

! Alathogh this publication is identified as a neditien, there arg
no changes that affect the administrative and ayghn@quirements if
Section VIII.

1 Alathough this publication is identified as a new iedit there
are no changes that affect the administrative apdoaal requirement
in respect of radioactive material and packagesaapp under thes
SectienAH of previous editions, amendments or revisions sitfee
1996 Edition

page

Footnote, bottom of

APPROVAL AND ADMINISTRATIVE REQUIREMENTS

APPROVAL AND ADMINISTRATIVE REQUIREMENTS

GENERAL

GENERAL

801. Forpackagedesignswhere it is not required that @mpetent
authority issue an approval certificate, thensignorshall, on reques
make available for inspection by the relevammpetent authority
documentary evidence of the compliance ofpgthekagedesignwith all
the applicable requirements.

,801. Forpackagedesignswhere it is not required that @mpetent
authority issue a apprevalcertificateof approval the consignorshall,
on request, make available for inspection by tHevest competent
authority, documentary evidence of the compliance of paekage
designwith all the applicable requirements.

802.Competent authoritgpproval shall be required for the following

(a) Designsfor

(i) Special formradioactive material(see paras 803, 804 and
818);

(i) Low dispersible radioactive materigsee paras 803 and
804);

(i) Packages containing 0.1 kg or more of uranium

hexafluoride (see para. 805);

(iv) All packagescontainingfissile materialunless excepted hy

para. 417 (see paras 812—-814, 816 and 817);

(v) Type B(U)packagesand Type B(M)packages(see para

806-811, 816 and 817);

"2}

802.Competent authoritgpproval shall be required for the following:

(a) Designsfor:

0] Special formradioactive material(see paras 803, 804 a
848823 ;

(i)  Low dispersible radioactive materiédee paras 803 and 8Q

(i) _Fissile materialexcepted undgrara. 417(f) (see paras 805 &

806);

(#-v) Packagegontaining 0.1 kg or more of uranium hexafluor
(see paraze5807);

(kav) Ak pPackagescontainingfissile materialunless excepted b
para. 417674 or 675(see parag8i2-814814-816 and&i6

nd

4)

nd

de
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(b)
(c)
(d)
(e)

(vi) Type C packagegsee paras 806—808).
Jecial arrangemenst(see paras 824-826).

Certainshipmers (see paras 820-823).

Radiation protection programméor special useesselgsee para|

572(a)).
Calculation of radionuclide values that are ksted in Table 2
(see para. 403).

20276-81);

(»vi) Type B(U)packagesandType B(M)packageqsee parases-
&41 808-813 and&816 820axe-84,

(hvid) Type C packagesee parages-268808-810).
(b) Special arrangemest(see paras24-326829-83)-;
(c) ECertainshipmerd (see para326-223825—-828:;

(d) Radiation protection programmi@r special useresselysee para
542576a));

(e) Calculation of radionuclide values that are notlistn Table 2 (se
para. 408))-;

Calculation of alternative activity limits for na exempt
consignmenbf instruments and articles (see para. 403 (b)).

()

The certificates of approval for theackage desigmand theshipmem
may be combined into a single certificate.

D

APPROVAL OF SPECIAL FORM RADIOACTIVE MATERIAL AND
LOW DISPERSIBLE RADIOACTIVE MATERIAL

APPROVAL OF SPECIAL FORM RADIOACTIVE MATERIAL AND
LOW DISPERSIBLE RADIOACTIVE MATERIAL

803. Thedesignfor special formradioactive materialshall require
unilateral approval Thedesignfor low dispersible radioactive materia
shall requiremultilateral approval In both cases, an application founilateral approval Thedesignfor low dispersible radioactive materi
approval shall include:

(@)

(b)
(€)

A detailed description of thradioactive materiabor, if a capsule
the contents; particular reference shall be madeotb physical
and chemical states;

A detailed statement of tliesignof any capsule to be used;

11803. Thedesign for special formradioactive materialshall require

shall requiremultilateral approval In both cases, an application
approval shall include:

(a) A detailed description of theadioactive materialor, if a capsule
the contents; particular reference shall be madbotb physical
and chemical states;

(b) A detailed statement of tlkesignof any capsule to be used;

A statement of the tests which have been dodélzeir results, o

?I

(c) A statement of the testghich that have been done and their
results, or evidence based on calculative methmdhaow that the

or

Editorial
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evidence based on calculative methods to show that radioactive material is capable of meeting the performance
radioactive materialis capable of meeting the performance standards, or other evidence that wecial formradioactive
standards, or other evidence that gmecial formradioactive material or low dispersible radioactive materiameets the
material or low dispersible radioactive materiameets the applicable requirements of these Regulatlons
applicable requirements of these Regulations; (d) A specification of the applicable
management systess required in para. 3O§H=d
(d) A specification of the applicabtguality assurancgrogramme a$ (e) Any proposed prehipmentactions for use in theonsignmenbf
required in para. 306; and special formradioactive materialor low dispersible radioactive
(e) Any proposed prehipmentactions for use in theonsignmenbf material
special formradioactive materialor low dispersible radioactive
material
804. Thecompetent authorityshall establish an approval certificat804. Thecompetent authoritghall establish raaggrevalcertificate of
stating that the approvetksignmeets the requirements fgpecial form| approval stating that the approvediesign meets the requirements for

radioactive materialor low dispersible radioactive materiaind shall
attribute to thatlesignan identification mark.

special fornradioactive materiabr low dispersible radioactive material
and shall attribute to thdesignan identification mark.

Not in TS-R-1 (2009).

APPROVAL OF MATERIAL
CLASSIFICATION

EXCEPTED FROM FISSILE

Not in TS-R-1 (2009).

805. The design for dissile material excepted fromFISSILE

classification in accordance with Taldleunder para. 417(f) shall requife

multilateral approval An application for approval shall include:

(a) A detailed description of the material; paric reference shall be
made to both physical and chemical states;

(b) A statement of the tests that have been dodetlzeir results, or
evidence based on calculation methods to showthieainaterial is
capable of meeting the requirements specified ia.@06;

(c) A specification of the applicabieranagement systems required in
para. 306;

(d) A statement of specific actions to be takeargp shipment

Not in TS-R-1 (2009). 806. The competent authorityshall establish a certificate of approval

stating that the approved material meets the remdnts forfissile

material excepted by theompetent authorityn accordance with para.

606 and shall attribute to thaésignan identification mark.
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APPROVAL OF PACKAGE DESIGNS

APPROVAL OF PACKAGE DESIGNS

Approval of package designs to contain uranium hextioride

Approval of package designs to contain uranium hexhioride

805.
uranium hexafluoride requires that:

(@)

(b)

(c)

(d)

The approval alesignsfor packagesontaining 0.1 kg or more ¢

Eachdesignthat meets the requirements of para. 632 shalline
multilateral approval

Eachdesignthat meets the requirements of paras 629-631
require unilateral approval by the competent authorityof the
country of origin of thedesign unlessmultilateral approvalis
otherwise required by these Regulations.

The application for approval shall include afiformation
necessary to satisfy tlmmmpetent authorityhat thedesignmeets
the requirements of para. 629, and a specificatfdhe applicable
quality assuranc@rogramme as required in para. 306.
The competent authorityshall establish an approval certifica

stating that the approvatkesignmeets the requirements of para.

629 and shall attribute to thaésignan identification mark.

=4

more of uranium hexafluoride requires that:

H (a) Eachdesignthat meets the requirements of pa&a2 634 shall
requiremultilateral approval

sh(gﬂ Eachdesignthat meets the requirements of pe&#as-632 631633
shall requireunilateral approvalby thecompetent authoritpf the
country of origin of thedesign unlessmultilateral approvalis
otherwise required by these Regulations.

The application for approval shall include all infation
necessary to satisfy thmmmpetent authorityhat thedesignmeets
the reqwrements of par&29 631, and a specification of th
applicable ; emanagement syste@as
required in para. 306
The competent authoritghall establistaa aspreval certificate of
approvalstating that the approvelsignmeets the requirements
para.&£29 631 and shall attribute to thatesignan identification
mark.

(©)

itd)

805 807. The approval ofdesignsfor packagescontaining 0.1 kg of

Approval of Type B(U) and Type C package designs

Approval of Type B(U) and Type C package designs

806.
unilateral approva) except that:

(@)
(b)

EachType B(U) and Type C packagealesign shall require

A packagedesignfor fissile material which is also subject tp

paras 812-814, shall requimaultilateral approval and
A Type B(U) packagedesign for low dispersible radioactive
material shall requiremultilateral approval

805 808 EachType B(U)and Type C packagelesignshall require
unilateral approval except that:

(a) A packagedesignfor fissile material which is also subject to par
842-814814-816 shall requiremultilateral approval aad

(b) A Type B(U) package design for low dispersible radioactive
material shall requiremultilateral approval

807.

(@)

An application for approval shall include:

A detailed description of the proposediioactive contentsvith
reference to their physical and chemical statesthadhature of
the radiation emitted;

867 809 An application for approval shall include:

(a) A detailed description of the proposetlioactive contentsvith
reference to their physical and chemical stateslamahature of thg
radiation emitted;

1%

C
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(b)

(c)

(d)

(€)

(f)

()

(h)

(i)

A detailed statement of thedesign including completg
engineering drawings and schedules of materialsnagtthods of
manufacture;

A statement of the tests which have been chrogt and theit
results, or evidence based on calculative methodsother
evidence that thalesign is adequate to meet the applica
requirements;

The proposed operating and maintenance ingingcfor the use
of thepackaging

If the packageis designed to have maximum normal operatin
pressurein excess of 100 kPa gauge, a specification of

materials of manufacture of tlimntainment systenthe samples

to be taken, and the tests to be made;

Where the proposethdioactive contentsire irradiated fuel, th
applicant shall state and justify any assumptionthia safety
analysis relating to the characteristics of thd &l describe an
preshipmentmeasurement required by para. 674(b);

Any special stowage provisions necessary tourenshe safe
dissipation of heat from th@ackage considering the variou
modes of transport to be used and the typearfveyanceor
freight container

A reproducible illustration, not larger than ZIn x 30 cm,
showing the make-up of timackage and

A specification of the applicablguality assurancerogramme as
required in para. 306.

b

D

[

~

U

(b)

(©)

le

(d)

(e)

the

(f)

(9)

(h)
(i)

A detailed statement of tlikesign including complete engineerin
drawings and schedules of materials and methodsaaofifacture;

A statement of the testgaich that have been carried out and th

results, or evidence based on calculative methpdsher evidence

that thedesignis adequate to meet the applicable requirements

The proposed operating and maintenance ingtingcfor the use o
thepackaging

If the packageis designed to have maximum normal operatin
pressurein excess of 100 kPa gauge, a specification of
materials of manufacture of tlsentainment systenthe samples t
be taken, and the tests to be made;

Where the proposedadioactive contentsare irradiatednuclear
fuel, the applicant shall state and justify anyuagstion in the
safety analysis relating to the characteristicstied fuel and
describe any prshipmentmeasurement required by pa@Z
6717b) ;

Any special stowage provisions necessary tourenghe safe
dissipation of heat from thgackageconsidering the various mod
of transport to be used and the type aomihveyanceor freight
container

A reproducible illustration, not larger thah @m x 30 cm, showin
the make-up of thpackageasr4

A specification of the applicabl
management systems required in para. 306

g

eir

f

the

(=

808. Thecompetent authorityshall establish an approval certifica
stating that the approvedbsignmeets the requirements foype B(U)
or Type C packageand shall attribute to thatesignan identification
mark.

1t828 810 Thecompetent authoritghall establistaa agprevalcertificate
of approvalstating that the approvetesignmeets the requirements f
Type B(U)or Type C packagesnd shall attribute to thatesignan
identification mark.
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Approval of Type B(M) package designs

Approval of Type B(M) package designs

809. EachType B(M)packagedesign including those forfissile
material which are also subject to paras 812-814 and tfwséow
dispersible radioactive materiashall requirenultilateral approval.

809 811 EachType B(M)packagedesign including those foffissile
material which are also subject to par@s2-814 814—816and those fo
low dispersible radioactive materiadhall requiranultilateral approval.

810. An application for approval of ype B(M)packagedesignshall
include, in addition to the information required para. 807 forType
B(U) packages

(@) A list of the requirements specified in par&¥,6653—655 an
658-664 with which thpackagedoes not conform;

(b) Any proposed supplementary operational conttoldbe applied

during transport not regularly provided for in teeRegulations

but which are necessary to ensure the safety gbahbkageor to

compensate for the deficiencies listed in (a);

(c) A statement relative to any restrictions on thede of transpor

and to any special loading, carriage, unloading handling

procedures; and

The range of ambient conditions (temperatutdarsradiation)

which are expected to be encountered during trahspal which

have been taken into account in tiesign

(d)

)

t

810812 An application for approval of &ype B(M)packagedesign
shall include, in addition to the information reepd in parag2+ 809 for
Type B(U)packages

(@) A list of the requirements specified in pag®/ 639 £53-655
655-657and £58-664 660—-666with which thepackagedoes not
conform;

(b) Any proposed supplementary operational conttolde applied
during transport not regularly provided for in teeRegulations
but which are necessary to ensure the safety opalkageor to
compensate for the deficiencies listed in (a) ;

(c) A statement relative to any restrictions on thede of transpor]
and to any special loading, carriage, unloading handling
procedureszs€l

A statement of he range of ambient conditions (temperat
solar radiation)##ich that are expected to be encountered du

transport and which have been taken into accouthieidesign

(d)

ire,
ng

811. Thecompetent authorityshall establish an approval certifica
stating that the approvetesignmeets the applicable requirements
Type B(M)packagesand shall attribute to thatesignan identification
mark.

té1 813 Thecompetent authoritghall establiskaa assreval certificate
fof approval stating that the approvedesign meets the applicabl

requirements foifype B(M)packagesand shall attribute to thatesign
an identification mark.

[97]

Approval of package designs to contain fissile matel

Approval of package designs to contain fissile matel

812. Eachpackagedesignfor fissile materialwhich is not excepte
according to para. 417 from the requirements tpptyaspecifically to
packagesontainingfissile materialshall requiremultilateral approval

1812 814. Eachpackage desigror fissile material »#ha@h that is not

excepted)y any of paras 417 (a) (f) 674 and G5

m%kalshall requwemultllateral approvaJ
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813. An application for approval shall include atiformation
necessary to satisfy trmmpetent authoritghat thedesignmeets the
requirements of para. 671, and a specificatiorhefapplicablequality
assurancerogramme as required in para. 306.

843 815 An application for approval shall include all énfnation
necessary to satisfy trmompetent authoritghat thedesignmeets thg
requirements of pareg# 673 and a specification of the applical
' emanagement systeas required in parg

)]

e

814. Thecompetent authorityshall establish an approval certifica
stating that the approvedkesignmeets the requirements of para. ¢
and shall attribute to thdesignan identification mark.

ite

524 816 Thecompetent authoritghall establiskaa appreval certificate
of approvalstating that the approvetesignmeets the requirements
para.6# 673and shall attribute to thdesignan identification mark.

APPROVAL OF ALTERNATIVE ACTIVITY LIMITS FOR AN
EXEMPT CONSIGNMENT OF INSTRUMENTS OR ARTICLES

817. Alternative activity limits for an exemptonsignment of
instruments or_articles in _accordance with para3()0 shall require
multilateral approval An application for approval shall include:

particularly as related to the containment and Idimi@ of the
radionuclide in routine, normal and accident candg of

transport;

(f)  The applicablemanagement systenmcluding the quality testin

(a) An identification and detailed description @fetinstrument or
article, its intended uses and the radionuclide@rporated;

(b) The maximum activity of the radionuclide(s)the instrument or
article;

(c)  Maximum externatadiation levelsarising from the instrument ¢
article;

(d)  The chemical and physical forms of the radidide€s) contained
in the instrument or article;

(e) Details of the construction and design of tierument or article

=

and verification procedures to be applied to ratliva sources
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components and finished products to ensure thatrtheimum
specified activity of radioactive material or the maximum
radiation levelsspecified for the instrument or article are

exceeded, and that the instruments or articles carestructed
according to thelesignspecifications;

(g)  The maximum number of instruments or articlgpegeted to be
shipped peconsignmenand annually;
(h) Dose assessments in accordance with the plescimnd

methodologies set out in the BSS [2], includingvidlial doses ta
transport workers and members of the public andpgropriate
collective doses arising from routine, normal andcident
conditions of transport, based on representatagsiyort scenario
the consignmentsare subject to.

not

[2)

818. Thecompetent authorityshall establish a certificate of appro
stating that the approved alternative activity tinfior an exempf
consignmenbdf instruments or articles meets the requiremehigsara.
403(b) and shall attribute to that certificate dentification mark.

al

TRANSITIONAL ARRANGEMENTS

TRANSITIONAL ARRANGEMENTS

Packages not requiring competent authority approvalof design
under the 1985 and 1985 (As Amended 1990) Editionsf these
Regulations

Packages not requiring competent authority approvalof design
under the 1985 and 1985 (As Amended 1990) Editionsf these
Regulations

815. Excepted package3ype IP-1 Type IP-2 Type IP-3and Type A
packagesthat did not require approval afesignby the competent
authority and which meet the requirements of the 1985 o5 1@&
Amended 1990) Editions of these Regulations mayiwoa to be use(

subject to the mandatory programmegaélity assurancén accordance

with the requirements of para. 306 and the actiMityts and material w4

restrictions of Section IV. Anpackagingmodified, unless to improv,
safety, or manufactured after 31 December 2003, isieeet this Edition

of these Regulations in fulPackags prepared for transport not lates
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than 31 December 2003 under the 1985 or 1985 (Aended 1990
Editions of these Regulations may continue in fpans Packages
prepared for transport after this date shall mbet Edition of these
Regulations in full.

819. Packagesnot requiringcompetent authorityapproval ofdesign

(Excepted packages, Type |IP-Type IP-2 Type IP-3and Type A

packagesshall meet this Edition of these Requlationsuith £xcept that

packageghat meet the requirements of the 1985 or 1985Am&nded

1990) Editions of these Regulations:

(a)

transport _prior to 31 December 2003, and subjectthe

requirements of para. 822, if applicable.

May continue to be used provided that :

(i) They were not designed to containdUF

(i) _The applicable requirements of para. 306 hi§ tEdition of
these Requlations are applied.

(i) The activity limits and classification in Seon IV _of this
Edition of these Requlations are applied.

(iv) The requirements and controls for transporSection V of
this Edition of these Requlations are applied.

(v) The packagingwas not manufactured or modified after
December 2003.

(b)

May continue in transport provided that theyreverepared for

rSe

31

Packages approved under the 1973, 1973 (As AmendedP85 and
1985 (As Amended 1990) Editions of these Regulat®n

Packages approved under the 1973, 1973 (As Amendedp85 and

816. Packagingsmanufactured to @ackagedesignapproved by the

competent authorityunder the provisions of the 1973 or 1973
Amended) Editions of these Regulations may contituebe used
subject to:multilateral approval of packagedesign the mandatory

programme ofquality assurancein accordance with the applicable:

requirements of para. 306; the activity limits anaterial restrictions o
Section IV; and, for apackage containing fissile material and
transported by air, the requirement of para. 68Dnkw manufacture g
suchpackagingshall be permitted to commence. Changes irdésggn

of the packaging or in the nature or quantity of the authorizes

radioactive contentsvhich, as determined by tlempetent authority

would significantly affect safety shall require thhis Edition of these si

1985 (As Amended 1990) Editions of thes
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Regulations be met in full. A serial number accogdio the provision
of para. 539 shall be assigned to and marked oroditside of eact
packaging

820. Packagesrequiring competent authorityapproval of thedesign

shall meet this Edition of these Regulations irh fuless the following
conditions are met:

(a) Thepackagingswere manufactured to @ackage desigmapproved
by thecompetent authoritunder the provisions of the 1973 or 19
(As Amended) or the 1985 or 1985 (As Amended 1%filions of
these Reqgulations.

(b) Thepackage desigis subject tanultilateral approval

(c) The applicable requirements of para. 306 & Edition of these

Regulations are applied.

The activity limits and classification in Siect |V of this Edition of

these Requlations are applied.

The requirements and controls for transporSattion V of this

Edition of these Reqgulations are applied.

For apackagecontainingdfissile materialand transported by air, th

requirement of para. 683 is met.

For packageghat meet the requirements of the 1973 or 1973

Amended) Editions of these Regulations:

(i) _The packagesretain sufficient shielding to ensure that
radiation levelat 1 m from the surface of tipackagewould
not exceed 10 mSv/h in the accident conditionsrarigport
defined in the 1973 Revised or 1973 Revised (As rderd)
Editions of these Regulations with the maximtadioactive
contentsawvhich thepackagds authorized to contain.

(i) The packageslo not utilize continuous venting.

(iii) A serial number in accordance with the prdersof para. 535
is assigned to and marked on the outside of packaging

(d)

(e)

()

(a)

73

e
(As

he

821 No new manufacture gfackaginggo apackage desigmeeting
the provisions of the 1973, 1973 (As Amended), 198% 1985 (As
Amended 1990) Editions of these Reqgulations shallpbrmitted ta

commence
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817. Packagingsmanufactured to @ackagedesignapproved by the

competent authorityunder the provisions of the 1985 or 1985
Amended 1990) Editions of these Regulations mayicoa to be used
subject to:multilateral approval of packagedesign the mandatory

programme ofjuality assurancén accordance with the requirements ¢f

para. 306; the activity limits and material regtoins of Section IV; and
for a packagecontainingfissile materialand transported by air, th
requirement of para. 680. Changes indbsignof the packagingor in
the nature or quantity of the authorizedlioactive contentsvhich, as
determined by theompetent authorifywould significantly affect safet
shall require that this Edition of these Reguladidr@ met in full. All
packaginggor which manufacture begins after 31 Decembe 6@l
meet this Edition of the Regulations in full.

Packages excepted from the requirements for fissil@aterials under
the 2009 Edition of these Requlations

822. Packages containing fissile _material that are excepted fror
classification as FISSILE according to para. 41("y(ay (iii) of the 2009
Edition of these Regulations prepared for transpeftre 31 Decembe
2014 may continue in transport and may continugetolassified as nor
fissile or fissile-excepted except that tesignmenltimits in Table 4 of
the 2009 Edition of these Regulations shall appliheconveyanceThe
consignmenshall be transported undexclusive use

=

Special form radioactive material approved under the 1973, 197
(As Amended), 1985 and 1985 (As Amended 1990) Edits of these
Regulations

Special form radioactive material approved under tle 1973, 1973
(As Amended), 1985 and 1985 (As Amended 1990) Edits of these
Regulations

818. Special formadioactive materiaimanufactured to designwhich
had receivedinilateral approvalby thecompetent authorityinder the
1973, 1973 (As Amended), 1985 or 1985 (As Amend#aD}) Editions
of these Regulations may continue to be used wheompliance with
the mandatory programme qtiality assurancén accordance with th
applicable requirements of para. 306. Alecial formradioactive
material manufactured after 31 December 2003 shall megtBHition

of these Regulations in full.

848 823 Special formradioactive materialmanufactured to aesign
whieh that had receivedinilateral approvalby thecompetent authority
under the 1973, 1973 (As Amended), 1985 or 1985AMmended 1990
eEditions of these Regulations may continue to bedusvhen in

compliance with the mandatorpregramme—aigualiby—assuraneq

management systerin accordance with the applicable requirement
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new manufacture of suchpecial form radloactlve materlaethall_be
permitted to commence.

NOTIFICATION AND REGISTRATION OF SERIAL NUMBERS

NOTIFICATION AND REGISTRATION OF SERIAL NUMBERS

819. Thecompetent authoritghall be informed of the serial number
eachpackagingmanufactured to aesignapproved under paras 8(
809, 812, 816 and 817.

@9 824 The competent authorityshall be informed of the seri
Gumber of eacrpackagmgmanufactured to @esignapproved unde
: : 312817808, 811, 814 and 820

Al

=

APPROVAL OF SHIPMENTS

APPROVAL OF SHIPMENTS

820. Multilateral approvalshall be required for:

(&) Theshipmentof Type B(M)packagesnot conforming with the
requirements of para. 637 or designed to allow rotad
intermittent venting;

(b) The shipmentof Type B(M) packagescontaining radioactive
material with an activity greater than 3080 or 300@%,, as
appropriate, or 1000 TBq, whichever is the lower;
(c) Theshipmentof packagescontainingfissile materialsif the sum
of the CSlsof the packagesn a singlefreight containeror in a
single conveyanceexceeds 50. Excluded from this requirem
shall be shipments by seagowvegselsif the sum of the€€SIsdoes
not exceed 50 for any hold, compartmentlefined deck areand
the distance of 6 m between groupspatkagesor overpacksas
required in Table 12 is met; and

Radiation protection programmeefor shipments by special u

vesselaccording to par&72a).

(d)

820825 Multilateral approvalshall be required for:
(&) The shipmentof Type B(M)packagesnot conforming with the
requirements of paraé2+ 639 or designed to allow controlle
intermittent venting;

(b) The shipmentof Type B(M) packagescontaining radioactive
material with an activity greater than 3080 or 300@\, as
appropriate, or 1000 TBq, whichever is the lower;

(c) Theshipmentof packagesontainingfissile materiaé if the sum of
ent the CSlsof thepackagesn a singlefreight containeror in a single
conveyanceexceeds 50. Excluded from this requirement shal
shipmentsby seagoingvessels if the sum of theCSls does not
exceed 50 for any hold, compartmentdefined deck areand the
distance of 6 m between groups péckagesor overpacksas

se required in Tablé2 11 is met;anad

vesselseserding-tdn accordance witphara542576a).

(d) Radiation protection programme®r shipmentsby special use

| b

821. Acompetent authoritynay authorize transport into or through
country withoutshipmentapproval, by a specific provision in ggsign
approval (see para. 827).

its
821 826 A competent authoritynay authorize transpattirough or into
its country withoutshipmentapproval, by a specific provision in i

designapprovalseespara=827)

rs
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822. An application foshipmentapproval shall include:

(&) The period of time, related to thleipmentfor which the approval

is sought;
(b) The actual radioactive contents, the expentedes of transport
the type ofconveyancend the probable or proposed route; and
(c) The details of how the precautions and adrmatise or

operational controls, referred to in tpackagedesignapproval
certificates issued under paras 808, 811 and 8&4pde put intg
effect.

222 827.
include:

@)

An application forapproval of shipmentaggrewal shall

The period of time, related to thleipmentfor which the approval
is sought;

(b)
(©)

the type ofconveyancend the probable or proposed rauts
The details of how the precautions and adnmatise or
operational controls, referred to in thertificate of approval fof

the packagedesigrs i sif applicable, issued

under parag0e-811-=2r£-81810, 813 and 81Gre to be put into

effect.

The actuatadioactive contentsthe expected modes of transport,

823. Upon approval of thehipment the competent authorityshall
issue an approval certificate.

823 828 Upon approval of thehipment the competent authoritghall
issuean apprevalcertificateof approval

APPROVAL OF SHIPMENTS UNDER SPECIAL ARRANGEMENT

APPROVAL ©F
ARRANGEMENT

FOR SHIPMENTS UNDER  SPECIAL

Eachconsignmentransported undespecial arrangemenshall
requiremultilateral approval

824 829 Eachconsignmentransported undespecial arrangemerghall
requiremultilateral approval

825. An application for approval of shipments undspecial
arrangementshall include all the information necessary tdaséatthe
competent authoritghat the overall level of safety in transport ts
least equivalent to that which would be provideallfthe applicable
requirements of these Regulations had been metappkcation shal
also include:

(@) A statement of the respects in which, anchefreasons why, th
shipment cannot be made in full accordance withagglicable
requirements; and

A statement of any special precautions origbadministrative of
operational controls which are to be employed dutransport tg

(b)

compensate for the failure to meet the applicaddgirements.

825 830 An application for approval olhipmentsunder special
arrangementshall include all the information necessary taséatthe
competent authorityhat the overall level of safety in transport tidemst
equivalent to thatvaich that would be provided if all the applicab
requirements of these Regulations had been met.appkcation shal
also include:

© (&) A statement of the respects in which, and of tlesaas why, the
shipmentcannot be made in full accordance with the apple
requirements; aasl
(b) A statement of any special precautions or spedalimistrative or
operational controlgich thatare to be employed during transp
to compensate for the failure to meet the appleatuirements.

o

e
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826. Upon approval of shipments undgrecial arrangementthe
competent authoritghall issue an approval certificate.

825 831 Upon approval oshipmentsunderspecial arrangementthe
competent authoritghall issuese-appread certificateof approval

COMPETENT AUTHORITY APPROVAL CERTIFICATES

COMPETENT AUTHORITY ARRROVAL CERTIFICATES OF
APPROVAL

827. Five types of approval certificates may lsiesl for: (i)special
form radioactive material (ii) low dispersible radioactive materia(iii)
special arrangement(iv) shipmentand (v) package design The
packagedesignand shipmentapproval certificates may be combing
into a single certificate..

Competent authority identification marks

Competent authority identification marks

828. Each approval certificate issued goapetent authoritghall be
assigned an identification mark. The mark shallobahe following
generalized type:

VRI/Number/Type Code

(a) Except as provided in para. 829(b), VRI repnesethe
international vehicle registration identificatioade of the country
issuing the certificate.

(b) The number shall be assigned by twenpetent authorityand
shall be unique and specific with regard to theigalar designor
shipment The shipmentapproval identification mark shall &
clearly related to thdesignapproval identification mark.

(c) The following type codes shall be used in thideo listed to
indicate the types of approval certificates issued:

AF Type A packagdesignfor fissile material

B(U) Type B(U)packagedesign(B(U)F if for fissile materia)

828 832 Eachagpsrevalcertificate of approvalissued by acompetent
authority shall be assigned an identification mark. The nsdv&ll be of]
the following generalized type:

VRI/Number/Type Code
(&) Except as provided in par&29 833b), VRI represents th

international vehicle registration identificatioade of the country
issuing the certificate

D

(b) The number shall be assigned by twmpetent authorityand

e shall be unique and specific with regard to thei@aar design,
shipmentor alternative activityimit for exemptconsignmentThe
shipmenipprevalidentification markof the approval oghipment
shall be clearly related to thisigrapprevalidentification mark
of the approval oflesign

(c) The following type codes shall be used in thdeo listed to
indicate the types afpprevalcertificate of approvabksued:

AF Type A packagdesignfor fissile material
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(d)

B(M) Type B(M)packagedesign(B(M)F if for fissile materia)

C Type C packagdesign(CF if forfissile materia)

IF Industrial packagedesignfor fissile material
S Special forrmadioactive material
LD Low dispersible radioactive material

T Shipment

X Special arrangement

In the case opackagedesignsfor non-fissile or fissile excepte
uranium hexafluoride, where none of the above ceqgsy, the
following type codes shall be used:
H(U) unilateral approval

H(M) Multilateral approval

For package design and special form radioactive material
approval certificates, other than those issued wutrdeprovisions

(d)

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 packagdesign(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 pa
606

T Shipment

X Special arrangement

AL Alternative activity limits for an exemptonsignmenof

instruments or articles

In the case opackagedesignsfor non-fissile or fissile excepte
uranium hexafluoride, where none of the above caeggdy, the
following type codes shall be used:
H(U)  Unilateral approval
H(M)  Multilateral approval

For certificates of approvabf packagedesignand special form

radioactive materiabgprovalcerificatgsother than those issue

under the provisions of parag8is-8i8 820-823 and for

certificates of approvabf low dispersible radioactive material

approvalcertificatgghe symbol “-96” shall be added to the ty
code.

[a.

2d

pe
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of paras 816-818, and fdow dispersible radioactive materia
approval certificates, the symbols “-96” shall llgl@d to the type
code.

%4

829.

(@)

These type codes shall be applied as follows:

identification mark, comprising the symbols prelsed in paras
828(a)-(d), except that, fackagesonly the applicablelesign
type codes including, if applicable, the symbolk’-8hall appea
following the second stroke, that is, the “T” or *>hall not
appear in the identification marking on tpackage Where the

design approval andshipment approval are combined, the

applicable type codes do not need to be repeatecexample:
A/132/B(M)F-96: AType B(M)packagedesignapproved for
fissile materia] requiring multilateral
approval for which thecompetent authority
of Austria has assigned tlikesignnumber
132 (to be marked both on tpackageand
on thepackagedesignapproval certificate);

A/132/B(M)F-96T: Theshipmentapproval issued for package

829 833 Thesefype—cadesidentification marksshall be applied a
Each certificate and eagbackage shall bear the appropriatdollows:

(a) Each certificate and eagbackage shall bear the appropria

bearing the identification mark elaborated
above (to be marked on the certificate

only);

A/137/X:
the competent authoritgf Austria, to which
the number 137 has been assigned (tg
marked on the certificate only);

A/139/IF-96: An ndustrial package design for fissile

material approved by the competent

authority of Austria, to which package
designnumber 139 has been assigned (tc
marked both on theackageand on theg

A special arrangemenapproval issued by

be

be

identification mark, comprising the symbols prelsed in paras

828 832a)-(d), except that, fopackages only the applicable

designtype codes including, if applicable, the symb®@6’- shall
appear following the second stroke, that is, thedfT*X” shall not
appear in the identification marking on thackage Where the

approval ofdesignaggrevaland theapproval ofshipmentgpereval

are combined, the applicable type codes do not ttekd repeated.

For example:

A Type B(M)packagedesignapproved for
fissile material requiring multilateral
approval for which thecompetent authority
of Austria has assigned tloesign number
132 (to be marked both on tipackageand
on thecertificate of approval for thpackage

designapprevalcertificatp

Theapproval of shipmentaggreval issued
for apackagebearing the identification mar

AI132/B(M)F-96:

A/132/B(M)F-96T:

elaborated above (to be marked on
certificate only);

A/137/X: An__approval of special arrangemen
apprevalissued by theompetent authority
of Austria, to which the number 137 h
been assigned (to be marked on
certificate only);

[72)

te

the

as
the
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(b)

(c)

packagedesignapproval certificate); and
A/145/H(U)-96: A package design for fissile excepted
uranium hexafluoride approved by t
competent authorityof Austria, to which
package design number 145 has beg
assigned (to be marked both on gaekage
and on the package design approval
certificate).

Wheremultilateral approvalis effected by validation according
para. 834, only the identification mark issued bg tountry of
origin of thedesignor shipmentshall be used. Wheraultilateral
approval is effected by issue of certificates by succes
countries, each certificate shall bear the appatpridentification
mark, and thgackagewhosedesignwas so approved shall be
all appropriate identification marks.

For example:
A/132/B(M)F-96
CH/28/B(M)F-96

would be the identification mark of @ackage which was
originally approved by Austria and was subsequegylyroved, by
separate certificate, by Switzerland. Additionakritfication
marks would be tabulated in a similar manner orptiekage

The revision of a certificate shall be indichtey a parenthetica
expression following the identification mark on ttertificate. For
example, A/132/B(M)F-96(Rev.2) would indicate réeis2 of the
Austrian packagedesign approval certificate; or A/132/B(M)RH
96(Rev.0) would indicate the original issuance lodé tAustrian
packagedesign approval certificate. For original issuances,
parenthetical entry is optional and other wordshsas “original
issuance” may also be used in place of “Rev.0"tifizate

2N

to

sive
ar

(b)

|

the

(©)

revision numbers may only be issued by the couisBying the

A/139/IF-96: An industrial package design for fissile
material approved by the competent
authority of Austria, to which package
designnumber 139 has been assigned (tq
marked both on thepackageand on the

certificate of approval for thepackage

designapprevalcerifically, and

A package design for fissile exceptec
uranium hexafluoride approved by t
competent authorityof Austria, to which
package design number 145 has bes
assigned (to be marked both on gaekage
and on thecertificate of approval for th

packagedesignaspreval-certificalp

Wheremultilateral approvalis effected by validatiorceording-to
in_accordance withpara.&24 840, only the identification mark
issued by the country of origin of tlikesignor shipmentshall be
used. Wheremultilateral approval is effected by issue ¢
certificates by successive countries, each ceatdishall bear th
appropriate identification maskand thepackagewhosedesignwas
so approved shall bear all appropriate identifaratharks.

A/145/H(U)-96:

For example:

A/132/B(M)F-96

CH/28/B(M)F-96

would be the identification mark of packagewhich that was
originally approved by Austria and was subsequesylyroved, by
separate certificate, by Switzerland. Additionalentfication

marks would be tabulated in a similar manner orptekage

The revision of a certificate shall be indezhtby a parenthetica

be

2N

D

=

1)

A

expression following the identification mark on tbertificate. For
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(d)

(e)

original approval certificate.

Additional symbols (as may be necessitated ational
requirements) may be added in brackets to the endhe
identification mark, for example, A/132/B(M)F-96(S53).

It is not necessary to alter the identificatioark on thegpackaging
each time that a revision to tdesigncertificate is made. Such r
marking shall be required only in those cases wtiergevision to
the packagedesigncertificate involves a change in the letter ty
codes for thgpackageadesignfollowing the second stroke.

example, A/132/B(M)F-96(Rev.2) would indicate réeis 2 of the
Austrian certificate of approval for th@ackagedesignaggreval
cerdifieatg or A/132/B(M)F-96(Rev.0) would indicate the ongi
issuance of the Austriagertificate of approval for th@ackage
designapprevalcertificateFor original issuances, the parenthet
entry is optional and other words such as “origisaliance” may
also be used in place of “Rev.0". Certificate ransnumbers may
only be issued by the country issuing the origirglereval
certificateof approval

D
]

pe

(d)Additional symbols (as may be necessitated bytional
requirements) may be added in brackets to the endh®
identification mark, for example, A/132/B(M)F-96(583).

(e)lt is not necessary to alter the identificatoark on thegpackaging
each time that a revision to tdesigncertificate is made. Such r
marking shall be required only in those cases wheraevision tg
the packagedesigncertificate involves a change in the letter ty
codes for thepackagedesignfollowing the second stroke.

cal

D
1

pe

CONTENTS OF APPROVAL CERTIFICATES

CONTENTS ORARRREVAL CERTIFICATESOF APPROVAL

Special form radioactive material and low dispersile radioactive
material approval certificates

Certificates of approval of sspecial form radioactive material and of

low dispersible radioactive materialaggrevaleertiificates

830. Each approval certificate issued byampetent authorityfor
special form radioactive material or low dispersible radioactivg
material shall include the following information:

(@)
(b)
(c)
(d)

Type of certificate;

Thecompetent authoritidentification mark;

The issue date and an expiry date;

List of applicable national and internationadyulations, including

the edition of the IAEA Regulations for the Safeafisport of
Radioactive Material under which thepecial formradioactive

> authority for special form radioactive material or low dispersible

830 834. Eachagprevalcertificate of approvalissued by aompetent
radioactive materiakhall include the following information:
(a)
(b)
(©)
(d)

Type of certificate;

Thecompetent authoritidentification mark;

The issue date and an expiry date;

List of applicable national and internationagulations, including

the edition of the IAEA Regulations for the Safeafdgport of
Radioactive Material under which thepecial formradioactive
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material or low dispersible radioactive materia approved,;

The identification of thepecial formradioactive materialor low
dispersible radioactive material

(e)

A description of thespecial formradioactive materialor low
dispersible radioactive material

(f)

Designspecifications for thepecial formradioactive materialor
low dispersible radioactive material which may include
references to drawings;

()

A specification of theradioactive contentswvhich includes the
activities involved and which may include the plogsi and
chemical forms;

(h)

(i)

A specification of the applicablguality assurancgrogramme as
required in para. 306;

Reference to information provided by the apgfit relating to
specific actions to be taken priordbipment;

()

If deemed appropriate by tlkempetent authorityreference to thg
identity of the applicant;
Signature and identification of the certifyinfficial.

(k)
()

material or low dispersible radioactive materi#éd approved;

The identification of thepecial formradioactive materialor low
dispersible radioactive material

(e)

(f)

A description of thespecial formradioactive materialor low
dispersible radioactive material

Designspecifications for thepecial formradioactive materialor
low dispersible radioactive materialvhich may include reference
to drawings;

@

A specification of theadioactive contents#ich thatincludes the
activities involved and which may include the plegsi and
chemical forms;

()

5 (i)

A specification of the applicable
management systems required in para. 306

0)

Reference to information provided by the apght relating to
specific actions to be taken priorgbipment

If deemed appropriate by tlmempetent authorityreference to thg
identity of the applicant;
Signature and identification of the certifyinficial.

> (K)
0

2S

1Y%

Not in TS-R-1 (2009).

Certificates of approval for material excepted from fissile

classification

Not in TS-R-1 (2009).

835. Each certificate of approval issued bgampetent authorityor
material excepted from classification as FISSILRllshnclude the
following information:

(a) _Type of certificate;

(b) Thecompetent authoritidentification mark;

(c) The issue date and an expiry date;
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(d) List of applicable national and internationabulations, including
the edition of the IAEA Regulations for the Safeafdsport of
Radioactive Material under which the exceptiongpraved;

(e) A description of thexcepted material;

(f) __Limiting specifications for the excepted maaér

(g) A specification of the applicabiranagement systeas required in
para. 306;

(h) Reference to information provided by the appiic relating to
specific actions to be taken priorghipment

(i) _If deemed appropriate by tlmmmpetent authorityreference to the

identity of the applicant;
() _Signature and identification of the certifyinéficial;
(k) Reference to documentation that demonstratespbiance with

para. 606.

Special arrangement approval certificates

Certificates of approval of gecial arrangementagprovalcerificates

831. Each approval certificate issued bgoapetent authorityor a
special arrangemerghall include the following information:

(@)
(b)
(c)
(d)
(e)

(f)

Type of certificate.

Thecompetent authoritidentification mark.
The issue date and an expiry date.
Mode(s) of transport.

Any restrictions on the modes of transport ety conveyance
freight containey and any necessary routeing instructions.

List of applicable national and internationabulations, including

the edition of the IAEA Regulations for the Safeafisport of

831 836 Eachapgprevalcertificate of approvalissued by acompetent
authority for a special arrangementshall include the following
information:

(a)
(b)
(c)
(d)
(e)

(f)

Type of certificate

Thecompetent authoritidentification mark

The issue date and an expiry date

Mode(s) of transport

Any restrictions on the modes of transport, typecofveyance
freight containeyand any necessary routeing instructipns

List of applicable national and international regigdns, including
the edition of the IAEA Regulations for the Safeafisport of
Radioactive Material under which thgpecial arrangemenis
approved

The following statement: “This certificate does rretieve the

()]
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(9)

(h)

(i)

()

(k)

Radioactive Material under which thepecial arrangemenis
approved.

The following statement: “This certificate doest relieve the
consignor from compliance with any
government of any country through or into which plaekage will
be transported.”

References to certificates for alternative oadiive contents

other competent authorityalidation, or additional technical data

or information, as deemed appropriate bydbmpetent authority

Description of thepackagingby reference to the drawings or

requirement dfe t

(h)

(i)

specification of thedesign If deemed appropriate by the())
21

competent authoritya reproducible illustration not larger than

cm x 30 cm, showing the make-up of feckage should also be

provided, accompanied by a brief description of plaekaging
including materials of manufacture, gross masseggrexterna
dimensions and appearance.

A specification of the authorized radioactiventents, including
any restrictions on theadioactive contentsvhich might not be
obvious from the nature of thmackaging This shall include thg
physical and chemical forms, the activities invalv@ncluding
those of the various isotopes, if appropriate), ariasgrams (for
fissile materialor for eachfissile nuclidewhen appropriate) an
whether special formradioactive materialor low dispersible
radioactive materialif applicable.

Additionally, for packagesontainingfissile material

() A detailed description of the authorized radibee
contents;

(i) The value of theCS},

(i) Reference to the documentation that demotssrathe

criticality safety of the contents;

A1

174

o

(k)

()

consignor from compliance with any requirement
government of any country through or into which gaekage will
be transported.”

References to certificates for alternatradioactive contentother
competent authorityvalidation, or additional technical data
information, as deemed appropriate by ¢hmpetent authortiy
Description of thepackagingby reference to the drawings or
specification of thelesign If deemed appropriate by tkempetent
authority, a reproducible illustration not larger than 21 sn80
cm, showing the make-up of tipackage should also be provide
accompanied by a brief description of tpackaging including
materials of manufacture, gross mass, generalrettdimensiong
and appearange

A specification of the authorizedhdioactive contentsincluding
any restrictions on theadioactive contentsich thatmight not be

obvious from the nature of theackaging This shall include the

physical and chemical forms, the activities invalvéncluding

those of the various isotopes, if appropriate), sriasgrams (for

fissile materialor for eachfissile nuclide when appropriate) an

whether special form radioactive material s+ low dispersible

radioactive materiabr fissile materialexcepted under para. 417

if applicable;

Additionally, for package<ontainingfissile material

)] A detailed description of the authorizestlioactive contents

(i)  The value of the€Sk

(i) Reference to the documentation that demonstrates
criticality safety of the content;

(iv)  Any special features on the basis of which the rdesef

water from certain void spaces has been assumdtiein

criticality assessment;

(v)

as a result of actual irradiation experiense]
(vi) The ambient temperature range for which theecial
arrangemenhas been approved.
A detailed listing of any supplementary operatiorw@ntrols
required for preparation, loading, carriage, uniogdnd handling

die [t

—

Any allowance (based on pat@Z4 677b)) for a change in
neutron multiplication assumed in the criticalitygsassment

or

v

th
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()

(m)

(n)

(0)

(P)

(@)

(iv) Any special features on the basis of which #isence of

water from certain void spaces has been assumebeip (m)

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

(vi) The ambient temperature range for which thgecial
arrangemenhas been approved.

A detailed listing of any supplementary opevatl controls
required for preparation, loading, carriage, uniogénd handling
of the consignmentincluding any special stowage provisions
the safe dissipation of heat.

If deemed appropriate by tkempetent authorityreasons for the
special arrangement

Description of the compensatory measures tappiied as a result

of theshipmenteing undespecial arrangement

Reference to information provided by the appiicrelating to the

(n)
(0)

(P)

(@)

for

(r)
(s)
(t)

use of thepackagingor specific actions to be taken prior to the

shipment

A statement regarding the ambient conditionsuased for
purposes ofdesign if these are not in accordance with th
specified in paras 654, 655 and 664, as applicable.

Any emergency arrangements deemed necessadhg bpmpetent
authority.

U

A specification of the applicablguality assurancgrogramme as
required in para. 306.

pse

of the consignmentincluding any special stowage provisions [for

the safe dissipation of heat

If deemed appropriate by tle@mpetent authorityreasons for th
special arrangement

Description of the compensatory measures to baeappb a resul
of theshipmenteing undespecial arrangement
Reference to information provided by the applicahating to the
use of thepackagingor specific actions to be taken prior to t
shipment

A statement regarding the ambient conditions asdurfer
purposes ofdesign if these are not in accordance with th
specified in parass54—555—anrd—664656, 657 and 666as
applicable

Any emergency arrangements deemed necessary lopmgetent
authority:;

A specification of the applicable
management systems required in para. 3@6
If deemed appropriate by tlmempetent authorityreference to the
identity of the applicant and to the identity o ttarrier;
Signature and identification of the certifying offil.

bse

3%
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(s)
(t)

If deemed appropriate by thempetent authorityreference to thg
identity of the applicant and to the identity of ttarrier.
Signature and identification of the certifyinfjicial.

D

Shipment approval certificates

Certificates of sshipment approval

832. Each approval certificate forshipmentissued by acompetent
authority shall include the following information:

(@)
(b)
(c)
(d)

(€)

Type of certificate.

Thecompetent authoritidentification mark(s).
The issue date and an expiry date.

List of applicable national and internationadyulations, including
the edition of the IAEA Regulations for the Safeafisport of

Radioactive Material under which tBhipmenis approved.

Any restrictions on the modes of transport ety conveyance
freight containerand any necessary routeing instructions.

(a)
(b)
(c)
(d)

(e)
(f)

832 837. Eachapgprevalcertificateof approvalfor ashipmenissued by &
competent authoritghall include the following information:

Type of certificate

Thecompetent authoritidentification mark(s)
The issue date and an expiry date

List of applicable national and international regidns, including
the edition of the IAEA Regulations for the Safeafigport of
Radioactive Material under which tBhipmenis approved

Any restrictions on the modes of transport, typecohveyance
freight containerand any necessary routeing instructipns

The following statement: “This certificate does retieve the
consignor from compliance with any requirement dife
government of any country through or into which gaekage will
be transported.”

() The following statement: “This certificate doest relieve the (9) A detailed listing of any supplementary operatior@introls
consignor from compliance with any requirement dfe ft required for preparation, loading, carriage, uniegdnd handling
government of any country through or into which paekage will of the con_S|g_nm(_ar)t|ncIud|ng any_speC|aI stowage provisions for
be transported.” the safe dissipation of heat or maintenance dtatity safety;

(h) Reference to information provided by the applicagiating to

() A detailed listing of any supplementary opematil controlsf  SPecific actions to be taken priorghipment _
required for preparation, loading, carriage, uniogéind handling () Reference to the applicabertificate(s) of approval oflesign
of the consignmentincluding any special stowage provisions for ~ 8pprevarcesificatets] . o _ '
the safe dissipation of heat or maintenance dtality safety. () A specification of the actuaiadioactive contentsincluding any

restrictions on theadioactive contents#kich that might not be

(h) Reference to information provided by the agplicrelating to obvious from the nature of thgackaging This shall include the
specific actions to be taken priorgbipment physical and chemical forms, the total activitiesvalved

(including those of the various isotopes, if appiate), mass in

(i) Reference to the applicaldesignapproval certificate(s). grams (for fissile material or for eachfissile nuclide when

appropriate), and whethspecial fornradioactive materialss low

() A specification of the actual radioactive camte including any dispersible radioactive materialr fissile materialexcepted under

143/159




UN/SCETDG/40/INF.25/ADD.2

restrictions on theradioactive contentswhich might not be

obvious from the nature of thmackaging This shall include the

physical and chemical forms, the total activitiesvolved
(including those of the various isotopes, if appiaie), mass ir
grams (for fissile material or for eachfissile nuclide when
appropriate), and whethepecial fornradioactive materiabr low
dispersible radioactive materiaif applicable.
(k) Any emergency arrangements deemed necessahgebpmpetent
authority.
() A specification of the applicablguality assurancerogramme as
required in para. 306.

(m) If deemed appropriate by thempetent authorityreference to thg
identity of the applicant.
(n) Signature and identification of the certifyiofficial.

para. 417(f)if applicable

(k) Any emergency arrangements deemed necessary lopmgetent
authority;

() A specification of the applicabl
management systeas required in para. 3@6

(m) If deemed appropriate by tltempetent authorityreference to thg
identity of the applicanat

(n) Signature and identification of the certifying oftil.

~

U

D

1Y%

Package design approval certificates

Certificates of approval of pPackage desigrapprevalcertificates

833. Each approval certificate of tbesignof a packageissued by &
competent authoritghall include the following information:

(@)
(b)
(c)
(d)
(e)

Type of certificate.

Thecompetent authoritidentification mark.

The issue date and an expiry date.

Any restriction on the modes of transport,gpeopriate.

List of applicable national and internatioredjulations, including
the edition of the IAEA Regulations for the Safeafisport of
Radioactive Material under which tkesignis approved.

() The following statement: “This certificate doe®t relieve the
consignor from compliance with any requirement dfe
government of any country through or into which plaekage will
be transported.”

1
833 838 Each certificate of approval eestificate of the design of a
packageissued by acompetent authorityshall include the following
information:

(a) Type of certificate

(b) Thecompetent authoritidentification mark

(c) The issue date and an expiry date

(d) Any restriction on the modes of transport, if agpiate;

(e) List of applicable national and international redigns, including
the edition of the IAEA Regulations for the Safeafisport of
Radioactive Material under which tdesignis approved

The following statement: “This certificate does melieve the
consignor from compliance with any requirement die
government of any country through or into which gaekage will
be transported.”

References to certificates for alternatradioactive contentother
competent authorityvalidation, or additional technical data

information, as deemed appropriate by ¢hmpetent authority

(f)

t (9)

or
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()

(h)

()

(k)
()

(m) A description of theontainment system

(n)

References to certificates for alternative oadiive contents
other competent authorityalidation, or additional technical dq

ta(i)

or information, as deemed appropriate bydbmpetent authority| (j)
A statement authorizinghipmentwhere shipmentapproval is
required under para. 820, if deemed appropriate.

Identification of thepackaging

Description of thepackagingby reference to the drawings Or(k)
specification of thedesign If deemed appropriate by the(|)
competent authoritya reproducible illustration not larger than 21

cm x 30 cm, showing the make-up of {heckage should also bg
provided, accompanied by a brief description of plaekaging
including materials of manufacture, gross masseggrexterna
dimensions and appearance.

Specification of thelesignby reference to the drawings.

A specification of the authorized radioactiventents, including
any restrictions on theadioactive contentsvhich might not be
obvious from the nature of th@ackaging This shall include the
physical and chemical forms, the activities involvéncluding
those of the various isotopes, if appropriate), griasgrams (for
fissile materialor for eachfissile nuclidewhen appropriate), an
whether special formradioactive materialor low dispersible
radioactive materialif applicable.

Additionally, forpackage<ontainingfissile material

() A detailed description of the authorized radibee

contents;

(i) A description of theconfinement system

17

(h) A statement authorizinghipmentwhere approval of shipment

(m) A description of theontainment system
(n) Additenalhe fFor packagedesignscontainingfissile materialthat

apprevalis required under paré29825 if deemed appropriate
Identification of thepackaging

Description of thepackaging by reference to the drawings
specification of thelesign If deemed appropriate by tkempetent
authority, a reproducible illustration not larger than 21 sn80
cm, showing the make-up of tipackage should also be provide
accompanied by a brief description of thackaging including
materials of manufacture, gross mass, generalrettdimensiong
and appearange

Specification of thelesignby reference to the drawings

A specification of the authorizedhdioactive contentsincluding
any restrictions on theadioactive contentsich thatmight not be
obvious from the nature of theackaging This shall include the
physical and chemical forms, the activities invalvéncluding
those of the various isotopes, if appropriated,mass in grams (fo
fissile materialthe total mass ofissile nuclidesor the massfor
eachfissile nuclide when appropriateland whethespecial form
radioactive material e+ low dispersible radioactive materiabr
fissile materialexcepted under para. 417 (f)applicable;.

—

14

=

requiremultilateral approvalof the package desigin accordance

with para. 814

® A detailed description of the authorizeadlioactive contents

(i) A description of the&onfinement system

(i)  The value of the&€Sk

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

(v)  Any special features on the basis of which the rdesef

water from certain void spaces has been assumdtiein

criticality assessment;

Any allowance (based on par@Z4 677b)) for a change in

neutron multiplication assumed in the criticalitysassment

as a result of actual irradiation experiense]

The ambient temperature range for whichpghekagedesign

has been approved.

(vi)

(vii)

th
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(0)

(P)

(@)

(r)

(s)

(i) The value of theCS},

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

(v) Any special features on the basis of which dbsence o

water from certain void spaces has been assumebei

criticality assessment;

(vi) Any allowance (based on para. 674(b)) for arge in

neutron multiplication assumed in the criticaligsassment

as a result of actual irradiation experience; and
(vi) The ambient temperature range for which thackage
designhas been approved.

For Type B(M) packages a statement specifying
prescriptions of paras 637, 653-655 and 658—664 witich the
packagedoes not conform and any amplifying informationieih
may be useful to oth@ompetent authorities

For packages containing more than 0.1 kg of uranid
hexafluoride, a statement specifying those presenip of para,
632 that apply, if any, and any amplifying informatwhich may
be useful to othezompetent authorities

A detailed listing of any supplementary opera#il controls
required for preparation, loading, carriage, uniogénd handling
of the consignmentincluding any special stowage provisions
the safe dissipation of heat.

Reference to information provided by the apgiicrelating to the

use of thepackagingor to specific actions to be taken prior
shipment

A statement regarding the ambient conditionsumed for
purposes ofdesign if these are not in accordance with th

those

(o) For Type B(M) packages a statement specifying tho
prescriptions of parag834=£52£55 639, 655—657and £58-664
660—666 with which the package does not conform and ar
amplifying information whaieh that may be useful to othe
competent authorities

(p) Forpackagesontaining more than 0.1 kg of uranium hexafluey

f a statement specifying those prescriptions of paga.634 that

n apply, if any, and any amplifying informatiegkich that may be
useful to othecompetent authorities

(@) A detailed listing of any supplementary operatior@ntrols

required for preparation, loading, carriage, uniogdnd handling

of the consignmentincluding any special stowage provisions
the safe dissipation of heat

Reference to information provided by the applicahating to the

use of thepackagingor to specific actions to be taken prior

shipment

(s) A statement regarding the ambient conditions asdurfor

purposes ofdesign if these are not in accordance with th

specified in parass54—655—and—£54 656, 657 and 666as
applicable

(t) A specification of the applicable

management systess required in para. 3@6
Mwu) Any emergency arrangements deemed necessary lmypihgetent
authority:;
(v) If deemed appropriate by tltempetent authorityreference to thg
(w) Signature and identification of the certifying oféil.

(n)

(72

identity of the applicanat

for

—

(0]

pse

2]
(¢

=

for

—

o

hSe

1Y%
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(t)

(u)

(v)

(w)

specified in paras 654, 655 and 664, as applicable.

A specification of the applicable quality assuce programme g
required in para. 306.

Any emergency arrangements deemed necessadhg bpmpetent
authority.

If deemed appropriate by tlkempetent authorityreference to the
identity of the applicant.

Signature and identification of the certifyinfficial.

D

S

Certificates for alternative activity limits for an exempt consignment

of instruments or articles

839.

Each certificate issued bg@npetent authoritfor alternative

activity limits for an exemptonsignmenbf instruments or articles

according to para. 818 shall include the followinfprmation:

(a) Type of certificate

(b)

Thecompetent authoritidentification mark.

(c)

The issue date and an expiry date.

(d)

List of applicable national and internationadulations, including

(e)

the edition of the IAEA Requlations for the Safedsport of
Radioactive Material under which the exemptiongpraved.

The identification of the instrument or article

()

A description of the instrument or article

(a)

Designspecifications for the instrument or article
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(h) A specification of the radionuclide(s), the spmd alternative
activity limit(s) for the exemptonsignment(s)f the instrument(s

or article(s).

(i) Reference to documentation that demonstrategtance with

para. 403(b).

(1) If deemed appropriate by tltempetent authorityreference to the

identity of the applicant.

(k) Signature and identification of the certifyinfficial.

VALIDATION OF CERTIFICATES

VALIDATION OF CERTIFICATES

834. Multilateral approval may be by validation of the origin
certificate issued by theompetent authoritgf the country of origin o
the design or shipment Such validation may take the form of
endorsement on the original certificate or the asse of a separal
endorsement, annex, supplement, etc., byonepetent authoritpf the
countrythrough or intowhich theshipmenis made.

al

834 840 Multilateral approval may be by validation of the origin

apertificate issued by theompetent authoritpf the country of origin o
ethe design or shipment Such validation may take the form of

endorsement on the original certificate or the asse of a separa

endorsement, annex, supplement, etc., byctimepetent authoritpf 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 Reguiatior the Safe Transport of Radioactive Mate&ale©2012 Edition). The
user’s attention is called to the fact that thees/ ime deviations (exceptions, additions, etc.Yikad&o:

(a) National regulations relating to safety

(b) Carrier restrictions and

(c) National regulations relating to security, physigalotection, liability, insurance, pre-naotificatioand/or routeing an
import/export/transit licensing.

Yn particular, additional measures are taken tovigeo appropriate physical protection in the tramspd nuclear material and to prevent a
without lawful authority which constitute the reggipossession, use, transfer, alteration, disprsdispersal of nuclear material and which caus
are likely to cause death or serious injury to pesson or substantial damage to property (seelRefs I-6).

cts
eo

ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 1)

Key paragraphs Competent authoritgpproval Consignorrequired to notify country of
in the Regulations Class ofpackageor required origin and countries en routef each
material . shipment
Country of Countries en route
origin &

Exeeptedoackage’ Ne Notapplicable No
by-domestic-pest
Exceptedbackage’ Yes of Mg Mg
byinternationalpest eensigner

—Packagadesign Ne Ne Ne

—Shipment Ne Ne Mo
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5~
—Consigner ¥es Netaphcable Ne

Exceptecpackage™2-° No No No
stherthanby-peost

LSA material® “¢and SCO No

c.e

No No

—Type IP-1
—Type IP-2or

—Type IP-3
Type A’ &2 No No
No

& Countrieghrough or intowhich (but not over which) theonsignmenis transported (see para. 204 of the Regulations).

® I the radioactive contentare uranium hexafluoride in quantities of 0.1 kgrare, the approval requirements fackagesontaining it
shall additionally apply (see paras 802 and 8Gh®Regulations).

° If the radioactive contentarefissile materiak«hich thatis not excepted from the requirements ackagesontainingfissile materia)
then the approval requirements in paa3814 and229 825 of the Regulations shall additionally apply.

¢ For international transport by post thensignmenshall be deposited with the postal service onlycbgsignorsauthorized by the

national authority.
° If the radioactive contentarefissile materialexcepted under para. 417(f) of the Regulatiomdtilateral approvalshall be required (se
para. 805 of the Regulations).

ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 2)

Key paragraphs Competent authoritgpproval Consignorrequired to notify country of
in the Regulations Class ofpackageor required origin and cozmg;seﬁ? routef each

material Country of  Countries en route

origin &

Type B(U) ©°

806820808 — Package design
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554555557, 558, — Shipment
825 Yes No*
No No (see Note 1 and 2)
Type B(My *°
809820811 — Package design
554555557, 558, — Shipment
825 Yes Yes Yes
(see Note 3) (see Note 3) (see Note 1)
Type C &°
£55-820808 — Package design
554555557, 558, — Shipment
825 Yes Yes
No No (see Note 1 and 2)

& Countrieghrough or intowhich (but not over which) theonsignmenis transported (see para. 204 of the Regulations).

® If the radioactive contentarefissile materiak«sich thatis not excepted from the requirementsgackagesontainingfissile materia)
then the approval requirements in paag-ana<-82814 and 82%f the Regulations shall additionally apply.

¢ If the radioactive contentare uranium hexafluoride in quantities of 0.1 kgrare, the approval requirements fackagesontaining it
shall additionally apply (see paras 802 &288 807 of the Regulations).

¢ If the radioactive contentarelow dispersible radioactive materiaind thepackageis to be shipped by aimultilateral approvalof the
package desigrs required (see parédss808b) of the Regulations).

¢ If the radioactive contentarefissile materialexcepted under para. 417(f) of the Regulationdtilateral approvalshall be required (se
para. 805 of the Regulations).

Note 1: Before the firstshipmentof any packagerequiringcompetent authoritgpproval of thedesign theconsignorshall ensure that
copy of theapprevalcertificateof approvalfor thatdesignhas been submitted to thbempetent authoritpf each country (see parss4
557 of the Regulations).

Note 2: Notification required if theadioactive contentexceed 3008, or 30004, or 1000 TBq, whichever is the lower (see pé&éek
558 of the Regulations).

Note 3: Multilateral approvalof shipmentrequired if theradioactive contentexceed2—<15 30008, or 2«15 30008, or 1000 TBq,
whichever is the lower, or if controlled intermitteventing is allowed (see pa&29 825 of the Regulations).

ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 3)

Key paragraphs Competent authoritgpproval Consignorrequired to notify country of

in the Regulations Class ofpackageor required origin and countries en rout®f each

material
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shipment
Country of Countries en route
origin 2
Packages for fissile
812814 material
820825 — Package design
— Shipment Yeg Yeg
¥ CSI<50
> CSI>50
No° No° (see Note 1 and 2)
Yes Yes (see Note 1 and 2)
Packages containing
0.1 kg or more of
Uranium hexafluoride
805 807 — Package design
820825 — Shipment
ned Yes ned Yes for
H(M)/
No for H(U)
No° No® (see Note 1 and 2)
& Countrieghrough or intowhich (but not over which) theon ignments transported (see para. 204 of the Regulations).
® Designsof packagesontainingfissile materiaimay also require approval in respect of one obther items in Annex .
¢ Shlpmentssnay however require approval in respect of omhofother |tems in Annex l.
If the radloactlve contentareflssne materlalexcepted under para. 417(f) of the Regulatiomsltilateral approval shall be required
(see para. 805 of the Regulations).
Note 1: The multilateral approvalrequirement for fissilpackagesand some uranium hexafluorigackagesautomatically satisfies the
requirement of par&54557 of the Regulations.
Note 2: Notification required if theadioactive contentexceed3=<215" 30008, or 2-<215 30001, or 1000 TBq, whichever is the lower
(see paras555580f the Regulations).
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ANNEX I: SUMMARY OF APPROVAL AND PRIOR NOTIFICATION REQUIREMENTS (Part 4)

Key paragraphs

Competent authoritgpproval

Consignorrequired to notify country of

in the Regulations Class ofpackageor required origin and countries en rout®f each
material . shipment
Country of Countries en route
origin &
Special form radioactive
material
803 — Design
§20825 — Shipment
Yes No No
(see Note 1) (see Note 1) (see Note 1)
Low dispersible radioactive
material
803 — Design
§20825 — Shipment
Yes MsYes No
(see Note 1) (see Note 1) (see Note 1)
Special arrangement
555658, 802,824 — Shipment
829
Yes Yes Yes
Type B (U) packagedor
which design is approved
under
812820 1973 Regulations
§20820 1985 Regulations
Yes Yes (see Note 2)
(see Note 3) Netuntil-31 (see Note 2)

156/159




UN/SCETDG/40/INF.25/ADD.2

Beemeber2003
Yesthereafter
805 Fissile material excepted
from FISSILE Yes Yes No
classification, in
accordance with para. 606
817 Exempt Yes Yes No

consignmenof
instruments or

articles

 Countrieghrough or intowhich (but not over which) theonsignmenis transported (see para. 204 of the Regulations).

Note 1:See approval and prior notification requirementsafgplicablepackage

Note 2: Before the firstshipmentof any packagerequiringcompetent authoritgpproval of thedesign the consignorshall ensure that
copy of theagprevalcertificateof approvalfor thatdesignhas been submitted to tkempetent authoritgf each country (see pan

554557 of the Regulations).

SR
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Annex Il

Not in TS-R-1 (2009).

SUMMARY OF CONSIGNMENTS REQUIRING
EXCLUSIVE USE

Not in TS-R-1 (2009).

The following consingnmentsre required to be shippend under

exclusive use
(a)
(b)

UnpackagetlSA-Imaterial and5CO-I(see para. 520);

Liguid LSA-I material in alType IP-1 packagésee para. 52
and Table 5);

Gaseous and/or liguldSA-Il material in al'ype IP-2 packags
(see para. 521 and Table 5);

(c)

(d) LSA-Ill material inTypea IP-2 package(see para. 521 an

Table 5):

Packagesor overpackshaving an individualll greater than
10 or aconsignmentSI greater than 50 (see paras 526

567);

Packagesor overpackshaving the maximunnadiation level
at any point on the external surfaces that excem®?h (sed

(e)

()

D

and

para. 527);
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(9)

Loadedconveyance®r large freight containerswith a total

(h)

sum of Tl exceeding the values given in Table 10 (see para.

566(a));

Loadedconveyance®r large freight containerswith a total

(i)

sum of CSl exceeding the values given in Table 11 for “not

underexclusive use(see para. 569);

Type B(U) Type B(M)or Type C packagerhose temperatur

D

(0

of accessible surfaces exceeds 50°C when subjeanto

ambient temperature of 38°C in the absence of atisol (seg
para. 654).

Up to 45 g offissile nuclideson a conveyance either

(k)

packaged or unpackaged, in accordance with theigoog
of paras 417(e) and 520 (d);

Packagesontainingfissile materialclassified as non-fissil

42

or fissile excepted under para. 417(a)(i) or @ii)the 2009
Edition of these Regulations (see para. 822).
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