Transport of Radloactlve
al

Scope and Application .

Scope

egulations establish standards of safety which
an- acceptable level of control of the radiation,
‘and thermal hazards to persons, property and
ment that are associated with the transport of
material, These Regulations are based on the
gulatlons for the Safe Transport of Radioactive
(2009 Edition), Safety Standards Series
R-1, |AEA, Vienna (2009). Explanatory material
ound in . Advisory Material for the IAEA Regula-

he Safe Transport of Radioactive Material,

ide No. T7S-G-1.1 (Rev. 1), IAEA, Vienna
he prime responsibility for safety must rest with
ori or organlzatlon responsible for facilites and
that give rise to radiation risk.

—

2 Objective .

ctive of these Regulatmns is to establish require-
must be satisfied to ensure safety and to

ersons, property and the environment from the

fradiation in the transport of radioactive material

'ls protection is achieved by requiring:

ai_nment of the radioactive contents;
ntrol of external radiation levels;
ention of criticality; and '
erition of damage by heat.”

Application

egulat:ons apply to the transport of radloactwe
by air, including fransport that is incidental to the
ke radicaciive material. Transport comprises all
s and conditions associated with and involved in

manufacture, maintenance, and repair of packag-
“the preparation, consigning, loading, carriage
n-transit storage, unloading and receipt at the
ation of the radioactive material and packages.
- approach is applied to the performance stan-
these Regulations that are characterized by three
| security levels:

itine conditions of transport (|n0|dent free);
1al condition of transport (minor mishaps); and
ident conditions of transport.
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ement of radicactive material; these include the -
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10.0.1.4 Exceptions

These Regulations do not apply to:

(a) radioactive material implanted or mcorporated into a
person or live animal for diagnosis or treatment;

{b) radioactive material in consumer products which
have received regulatory approval, foliowing their
sale to the end user;

{¢) natural material and ores containing naturally occur-
ring radionuclides, which are either in their natural
state, or have only been processed for purposes
other than for extraction of the radionuciides, and not
intended to be processed for use of these radionu-
clides, provided the activity concentration of the
material does not exceed 10 times the values
specified in 10.3.2.1(b) or calculated in accordance
with 10.3.2.2 0 10.3.2.5;

{(d) non-radioactive solid objects with radioactive sub-
stances present on any surfaces in quantities not in
excess of the limit specified in the definition of
contamination in 10.3.6.

10.0.1.5 Specific Provisions
for Excepted Packages

Excepted packages which contain” radloactwe materlal in
limited guantities, instruments, manufactured articles and
empty packages as specified in 10.3.11.1 are subject to:

{a) the applicable provisions specified in 10.5.8;

{b} the requirements for excepted packages speczﬂed in
10.68.2.1.

10.0.2 Raduatlon Protectlon
Programme

10.0.2.1 The transport of radloactlve material must be
subject to a radiation protection programme, which must
consist of systematic arrangements aimed at providing
adequate consideration of radiation protection measures.

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

/A 10.0.2.3 The nature and extent of the measures to be

employed. in the programme must be related to the

magnitude and likelihood of radiation exposures. The.

programme must incorporate the requirements in
10.0.2.2, 10.0.2.4 t6 10.0.2.7 and 9.2.1.1 and applicable
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emergency response procedures. Programme documents
must be available, on request, for inspection by the
relevant competent authority.

10.0.2.4 For occupational exposures arising from trans-
port activities, where it is assessed that the affective
dose is:

{a) likely to be between 1 and 6 mSv in a year, a dose
assessment programme via work place monitoring or
individual monitoring must be conducted; |

(b) likely to exceed 8 mSv in a year, individual moni-
toring must be conducted.

When individual or work place menitoring is conducted,
appropriate records must be kept.

Note:

For occupational exposures arising from fransport
activities, where it is assessed that the effective dose is
most unlikely to exceed 1 mSv in a year, no special work
patterns, defailed monitoring, dose assessment pro-
grammes or individual record keeping need be required.

10.0.2.5 in the event of accidents or incidents during the
transport of radioactive material, emergency provisions,
as established by relevant national and/or international
organizations, must be observed to protect persons,
property and the environment. Appropriate guidelines for
such provisions are contained in “Planning and Preparing
for Emergency Response to Transport Accidents
involving Radioactive Material,” Safety Standard Series
No. TS-G-1.2 (ST-3), IAEA Vienna (2002).

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

/\ 10.0.2.7 Personnel must be appropriately trained in the
radiation hazards involved including the precautions to be
observed in order to restrict their occupational exposure
and the exposure of other persons who might be affected
by their actions.

10.0.3 Quality Assurance

10.0.3.1 Quality assurance programmes based on
infernational, national or other standards acceptable to
the competent authority must be established and imple-
mented for the design, manufacture, testing, documenta-
tion, use, maintenance and inspection of all Special Form
radioactive material, low dispersible radioactive material
and packages and for transport and in-fransit storage
operations to ensure compliance with the relevant provi-
sions of these Regulations. Ceriification that the design
specification has been fully implemented must be
available to the competent authority. The manufacturer,
consignor or user must be prepared to provide facilities
for competent. authority inspection during manufacture
and use and to demonsirate to any cognizant authority
that: -

{a) the manufacturing methods and materials used are in
accordance with the approved design specifications;
and

666

(b) all packagings are periodically inspected and
necessary, repaired and maintained in ..o
condition so that they continue to comply Wit%o-g .
relevant requirements and specifications, even afta' :
repeated use.

10.0.3.2 Where competent authority is requireg e
approval must iake info account and be contingen’t upo;
the adequacy of the gquality control programme. n

10.0.4 Shipment Approval By Speciaj
Arrangement

STATE VARIATIONS: BEG-04, DEG-02, DKG-01

10.0.4.1 Special arrangements means those provisjor
approved by the competent authority, under which o
signments of radioactive material, which do not satisfy
the applicable requirements of these Regulations may }¢
transported. o

10.0.4.2 Consignments for which conformity with any
provision applicable to Class 7 is impracticable must rigt
be fransporied except under special arrangemant
Provided the competent authority is satisfied that ¢
formity with the Class 7 provisions of these Regulations
impractical and that the requisite standards of safefy
established by these Regulations have been demonstra:
ted through alternative means the compefent autho
may approve special arrangement transport operations
for a single or planned series of multiple consignments;
The overall level of safety in transport must be at least
equivalent to that which wouid be provided if all the
applicable requirements had been met. Each consign:
ment shipped under special arrangement requires mul
lateral approval.

10.0.5 Radioactive Materials -
Possessing Other Dangerous Properties

In addition to the radioactive and fissile properties, an
subsidiary risk of the contents of a package, such as
explosiveness, flammability, pyrophoricity, chemical tox
icity and corrasiveness, must also be taken into accoun
in the documentation, packing, labelling, marking, plac
arding, stowage, segregation and transport, in order to b
in compliance with all relevant provisions for dangerou
goods of these Regulations.

10.0.6 Non-compliance

In the event of non-compliance with any limit in thes
Regulations applicable to radiation level or contamination
{a) the shipper must be informed of the non-complianc
by the operator if the non-compliance is identifie
during fransport; :
{b} the shipper and the operator must be informed of th
non-compliance by the consignee if the nort
compliance is identified at receipt; ;
{c) the operator, shipper or consignee, as appropriat
must: :

1. take immediate steps to mitigate the cONSe
quence of the non-compliance;

2. investigate the non-compliance and is cause
circumstances and consequences,

52nd EDITION, 1 JANUARY 20
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ly insPlappropriate action to remedy the causes
- ma'”ta"'l circumstances that . led to the nor-
10 Cliance and to prevent 'a recurrence of
cificatiqy gircumstances that led to the non-
:Iiance; -
y is hunicate to the: relevant competent
Wrid be ¢ rity(ies) the causes of the nen-compliance
S programpn corrective or preventative actions taken
: lbe taken; and _ _
I Byjunication of the non-compliance to the
_ ;and relevant competent authority(ies),
IFIy, must be made as soon as possible and
4 = 02, Dp immediate whenever an emergency expo-
10.0.4.1 " Segng thation has developed or is developing.
approved :
signments Shich do
tne applicall requiplicability. -

transported .
provisions of Section 1 of the Regulations

ictic] of Dangerous Goods (Subsection 1.0);
_the Regulations (Subsection 1.1)%

bn of the Regulations (Subsection 1.2);

. Responsibilities (Subsection 1.3);

e's Responsibilities (Subsection 1.4%
IRequirements (Subsection 1.5}).

provision
be ftrans
Provided
- formity wil
- ;mpractica

“establishetiapead

radioactive material must not be carried on
s exempted by the States under the provi-

k. type B(M) packages;

aages which require external cooling by an
-cooling system;

ages subject to operational controls during

R VARIATIONS: AR-03, AV-07, BR-05, C8-03,
§:.-03, D5-03, EY-07, 1J-04, KQ-03, MU-03,
{01, QR-02, TK-08, UU-01, VN-03, XK-02
. sal Postal Union (UPU), subject to the provi-
the Olyg
musti -

material.

.1 JANUARY 2011

national postal autharities concerned and the
Hs of these Regulations, allows the carriage of
i- | material in excepted packages, provided the

is not exceed one fenth of the relevant limit
" h Table 10.3.D. The provisions relating to
ldtion (Subsection 10.8) do not apply to such

10.2.3 Other Limitations

The following provisions of Section 2 of these Regulations

are also applicable: :

e Hidden Dangerous Goods (Subsection 2.2);

e Dangerous Goods Carried by Passengers or Crew
{Subsection 2.3); _ ’

e Dangerous Goods in Operator's Property (Subséc—
tion 2.5},

s Dangerous Goods in Excepted Quantities (Subsec-
fion 2.8); .

s State and Operator Variations {Subsection 2.8).

Note: :
Applicable Stale and operator variations that specifi-

cally relate to radioactive material are identified by
the trefoil symbol in the left margin, however, any or

all variations may be applicable.

10.3 Classification

STATE VARIATIONS: RUG-03, SAG-04, UKG-01,
USG-10

10.3.1 Definition

Radicactive material means any material ~ containing
radionuclides where both the activity concentration and
the total activity in the consighment exceed the values

specified in 10.3.2.

Note: .
For Class 7, the type of packaging may have a decisive
effect on classification.

10.3.2 Determining Activity

Activity Timits for packagings containing radioactive mate-
rial are determined by the activity values for “Special
Form® radioactive material and for material, which is
“Other than Special Form”. The value for Special Form
is designated A;. The value for “Other than Special Form”
is designated A,.

10.3.21 Listed Single Radionuclides

The following basic values for individual radionuclides are

given in Table 10.3.A

(a) A, and AyinTBg;

(b) activity concentration for exempt material in Ba/g:
and

(¢} activity fimits for exempt consignments in Bg..

10.3.2.2 Unlisted Single Radionuclides

For individual radionuclides whose identities are known,
but which are not listed in Table 10.3.A, the determination
of the basic radionuclide values referred to in 10.3.2.1
must have multilateral approval. Where the chemical form
of each radionuclide is known, it is permissible to use the.
A, value calculated using a dose coefficient for
the appropriate lung absorption type, a8 recommended by

10.0
to
103
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the Intermnational Commission on Radiological Protection,
if the chemical forms of each radionuclide under both
normal and accident conditions of transport are taken into
consideration. Alternatively, the values of Ay and A, in
Table 10.3.B may be used without obtaining such

approval.

10.3.2.3 Determining A, and A,

In the calculations of A, and A, for a radionuclide not in
Table 10.3.A, a single radicactive decay chain, in which

proportions and in which no dau
half-life either longer than 10 days or lon
the parent nuclide, must be considered as g Sing|
radionuclide, and the activity to be taken into account an
the A, or A, value to be applied, must be that Correspong
ing to the parent nuclide of that chain. In the

ghter nuclide hag

ger than thyt

case g

radioactive decay chains in which any daughter nuclig
has‘a half-life either longer than 10 days or greater thy

that of the parent nucfide, the parent and such ¢
nuclides must be considered as mixtures of
nuciides.

the radionuclides are present in their naturally oceurring

TABLE 10.3.A T
Aq and A; Values for Common Radionuclides (10.3.2,1)

¢ e

aughe
differgn

Radionuclide

Element (Atomic No)

Aq
(Special
Form)
(TBq)

A,
{Other
form)
{TBq)

Activity
concentration for
exempt material

{Bg/g)

Activity limit for
an exempt
consignment (Bg)

Ac-225%

Actinium (89)

0.8

0.006

1x10

Ac-2272

0.9

0.00009

1% 10!

Ac-228

06

0.5

1 %10

Ag-105

Silver (47)

2

2

1% 102

Ag-108m?

0.7

0.7

1 x 101 P

Ag-110m?

0.4

0.4

1% 10!

Ag-111

2

0.6

1x10%

Al-26

Aluminium (13)

0.1

0.1

1% 101

Am-241

Americium (25)

10

0.001

1x100

Am-242m?

10

0.001

1x100®

Am-2434

5

0.001

1 x100°

Ar-37

Argon (18)

40

40

1 x 10°

Ar-39

40

20

1x107

Ar-41

0.3

0.3

1% 102

As-72

Arsenic (33)

0.3

0.3

1x 10!

As-73

40

40

1% 102

As-74

1

0.9

1 x 101

As-76

0.3

6.3

1% 102

As-77

20

0.7

1% 103

At-211

Astatine (85)

0.5

1= 103

Au-193

Gold (79)

2

1x10°

Au-194

1

1 % 101

Au-195

6

1% 102

Au-198

0.6

1 %102

Au-199

0.6

1 x 102

Ba-131%

Barium (56}

2

1 %107

Ba-133

3

1 x 102

Ba-133m

0.6

1 %102

Ba-140%

0.3

1x1p1 0P

Be-7

I Beryllium {4)

20

1x108

Be-10

06

1= 10*

668
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TABLE 10.3.A

A; and A, Values for Common Radionuclides (10.3.2.1) (continued)
A, A, Activity
(Special (Other | concentration for | Activity limit for
gy ; Form) form) exempt material dan exempt
Radionuclide Element (Atomic No) {TBq) (TBq} {Ba/g) consignment (Bq)
Bismuth {83) 0.7 0.7 110 1 x 108
0.3 0.3 1 =10 1% 10%
0.7 0.7 1 x 107 1 %108
1 0.6 1% 10° , 1x 108
0.6 0.02 1% 10 1% 108
0.7 08 1x101b 1% 105b
Berkelium (97) 8 0.0008 1 %100 1x 104
40 0.3 1 x10? 1% 108
Bromine (35) 0.4 0.4 1 %10 1% 10°
3 3 1% 102 1% 108
0.4 0.4 1% 10 1% 108
Carbon (6) 1 06 1 x 10! 1 x 108
' 40 3 1% 104 1% 107
Calcium (20) unlimited | unlimited 1% 108 1% 107 .
: 40 1 1 %104 1% 107
3 0.3 1% 10! 1% 108
Cadmium (48) 30 2 1% 101 1% 108
40 0.5 1x10° 1= 108
3 0.4 1% 102 1% 108
0.5 0.5 1% 103 1% 108
Cerium (58) 7 2 1% 102 1% 108
20 0.8 A1 %102 1= 107
09 0.6 1% 102 1% 108
0.2 0.2 fx102P ix105°
Californium {98) 40 0.006 1% 10! 1% 10*
3 0.0008 1% 1Q° 1% 102
20 0.002 ERDE 1x104
7 0.0007 1 %100 1% 10
0.1 0.003 1% 101 1= 104
40 0.04 1 x 102 1 %108
. 0.001 0.001 1 % 100 1% 108
Chlorine (17) 10 0.6 1104 1% 108
0.2 0.2 1 = 101 1% 108
Curium (96) 40 0.02 1 % 102 1=10°
2 1 1x 102 1 x 108
40 0.01 1x10° 1 x 105
9 0.001 1x10° 1 x 10
20 0.002 1 x 107 1% 104
9 6.0009 1 x10° 1%x10% -
9 0.0009 1x 107 1% 10°
3 0.001 1% 1Q0 1 x 104

N, 1 JANUARY 2011
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TABLE 10.3.A

A; and A, Values for Common Radionuciides (10.3.2.1)  (continued)

Radionuclide

Element (Atomic No)

- Ay

(Special
Form)
(TBq)

A;
{Other
form)
(TBq)

Activity
coencentration for
exempt material

(Ba/g)

Activity limit o,
an exempt
consignment (Bg

Cm-248

0.02

0.0003

1 x 100

2]

T %103

Co-55

Cobalt (27)

0.5

0.5

1 %107

1x108

Co-56

0.3

0.3

1 %101

1%x105

Co-57

10

10

1 %102

Co-58

1

1

1% 101

Co-58m

40

40

1% 104

Co-60

0.4

0.4

1 x 10!

Cr-51

Chromium (24)

30

30

1x103

Cs-129

Caesium (55)

4

4

1 x10?

Cs-131

30

30

1 %103

Cs-132

1

1

x 103

Cs-134

0.7

0.7

x 107

Cs-134m

40

0.6

Cs-135

40

1

x 104

Cs-136

0.5

0.5

1
1
1 %103
1
1

x 107

Cs-137®

2

0.6

1x10tb

Cu-84

Copper (29)

8

1

1% 102

Cu-67

10

0.7

1 %102

Dy-159

Dysprosium (66)

20

20

1x103

Dy-165

0.9

0.6

Tx 103

Dy-166°

0.9

0.3

1 =108

Er-169

Erbium (68)

40

1

1x104

Er-171

0.8

0.5

1 x 102

Eu-147

Europium (63)

2

2

1 %102

Eu-148

0.5

0.5

1 %101

Eu-149

20

20

1 x 10?

Eu-150 (short lived)

P

0.7

1 x10°

Eu-150 ({fong lived)

0.7

0.7

1 % 101

Eu-152

1

1

1x10

Eu-1582m

0.8

0.8

1x102

Eu-154

0.9

0.6

1 %10

Eu-155

20

3

1% 102

Eu-156

0.7

0.7

1 x 10!

F-18

Fiuorine (9)

1

0.6

1 %107

e-52°

Iron (26)

0.3

0.3

1% 10

Fe-55

40

40

1 x104

Fe-59

0.9

0.9

1 %101

Fe-60°

40

0.2

1% 102

Ga-67

Gallium (31)

7

3

1% 102

Ga-68

0.5

0.5

1x 10!

Ga-72

0.4

0.4

1 % 107

670
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TABLE 10.3.A
A, and A; Values for Common Radionuclides (10.3.2.1) (continued)
Ay A, Activity
(Special (Other | concentration for | Activity limit for
. Form) formy) exempt material an exempt
Radionuclide Element (Atomic No) {TBq) (TBq) (Ba/g) consignment (Bq)
: Gadolinium (64) 0.5 0.5 1% 10! 1 x 108
20 . |0.002 1% 101 1% 104,
10 9 1 %102 1 %107
3 0.6 1% 102 1108
Germanium {32} 0.5 0.5 1= 10! 1% 108
40 40 1 %104 1 x 108
0.3 0.3 1= 10! 1% 105
Hafnium (72) 0.6 0.6 1 x 10 1 x 108
3 3 1 %102 1 x 108
2 0.5 1 x 101 1 % 108
unlimited | unlimited 1 %102 1 x 108
Mercury (80) 1 1 1 x 10 1% 108
3 0.7 1 x 102 1 x 108
20 10 1 % 102 1 x 107
10 0.4 1 x 102 1 108 :
5 1 1% 102 1 %108 N
Holmium (67) 0.4 0.4 1% 103 1% 105
0.8 0.5 1% 10" 1 x 108 ol
lodine (53) 6 3 1 x102 1 x 107
1 ' 1 1 %107 1x108
20 3 1x 103 1 x 106
2 1 1 x 102 1 x 108 1.
unlimited | unlimited 1% 102 1% 108 -5
3 0.7 1 x 102 1 x 10 m
0.4 0.4 1 x 10 1 %105 =
0.7 0.6 1= 10! 1 x 108 %
0.3 0.3 1 % 101 1% 108 L @
0.6 0.6 1 x 191 1 x 108 .
Indium (49) 3 3 1% 102 1 % 106 .
4 2 1 x 102 1 x 108 .
10 0.5 1x102 1 x10¢
7 1 1x102 1 x 108
{ridium (77) 10 10 1 x 102 1x 107
0.7 0.7 1% 101 1x108
1¢ 0.6 1 %101 1% 104
0.3 0.3 1% 102 1x 105
Potassium (19) 0.9 0.9 1x 10?2 1% 108
0.2 0.2 1x 102 1 %108
0.7 0.6 1% 101 1% 108
4 2 1x108 1% 108
40 40 1 x 104 1 %107,

DITION, 1 JANUARY 2011 671 _ f/
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A4 and A, Values for Common Radionuclides {10.3.2.1)

TABLE 10.3.A

(continued)

Radicnuclide

Element (Atomic No)

Ay
{Special
Form)
(TBa)

A,
{Other
farim)
(TBa)

Activity
concentration for
exempt material

(Ba/g)

Activity limit g,
an exempt
consignment (Bg)

Kr-85

10

10

1 %108

1 x 104

Kr-85m

8

3

1x10%

1% 1010

Kr-87

0.2

0.2

1% 102

1x10°

La-137

Lanthanum (57}

6

1% 103

1 x 107

La-140

0.4

0.4

"1 x 100

1% 108

LSA

Low Specific Activity

note 4

Lu-172

Lutetium (71)

0.6

0.6

1 %101

1x108

{u-173

8

8

1% 102

1 %107

Lu-174

9

9

1% 102

1% 107.

Lu-174m

20

10

1x102

1 x 107

Lu-177

30

0.7

1 x 102

1 %107

MFP

Mixed Fission Products

note 3

note 3

Mg-282

Magnesium (12}

0.3

0.3

1 x 101

1 %105,

Mn-52

Manganese (25)

0.3

0.3

1% 10!

1% 10%

Mn-53

unlimited

antfimited

1% 104

1 %102

Mn-54

1

1

1x 10

1 %1085

Mn-56

0.3

0.3

1x10!

1% 105

Mo-93

Molybdenum (42)

40

20

1x103

1x40% -

Mo-09#

1

06

1% 102

N-13

Nitrogen (7}

0.9

0.6

1% 102

Na-22-

Sodium {11}

0.5

0.5

1 %10

Na-24

0.2

0.2

1 x 10!

Nb-93m

Niobium (41)

40

30

1 %104

Nb-94

0.7

0.7

AL

Nb-925

1

1

1x 10

Nb-97

0.9

0.6

1 %10

Nd-147

Neodymium (60)

6

0.8

T % 102

Nd-149

0.8

0.5

1x102

Ni-69- -

Nickel (28)

unlimited

uniimited

1x 104

Ni-63

40

30

1x 105

Ni-85

0.4

0.4

1 x 101

Np-235

Neptunium (93)

40

40

1x 102

Np-236 (short lived)

20

2

1x103

Np-236 (long lived)-

9

1x 102

Np-237 -

20

1x100°

Np-239

7

1 x 102

Os-185

Osmium (76)

1

1% 10

0s-191

10

1x10°

Os-191m -

40

1%108

0s-193

2

1x 102

Os-1942

0.3

1x 102

672
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TABLE 10.3.A

DITION, 1 JANUARY 2011

A, and A, Values for Common Radionuclides (10.3.2.1) (continued)
A, A; Activity
{Special (Other | concentration for | Activity limit for
[ Form) form) exempt material - an exempt
Radionuclide Element {Atomic No) (TBq) {TBq) (Balg) consignment (Bg)
Phosphorus (15) 0.5 0.5 1 x 103 1108
40, 1 1 % 105 1 x 108
Protactinium (91) 2 0.07 1 % 10! 1 %108
4 0.0004 R 1 x10°
5 0.7 1% 10% 1 %107
Lead (82) 1 1 1 % 10! 1 % 108
40 20 1 %108 1% 108
4 3 1% 10% 1 x 108
unlimited | unlimited 1 %104 1% 407
1 0.05 1 %1010 1% 104 ®
0.7 0.2 1% 1010 1% 105"
Palladium (46) 40 40 1% 10% 1 % 108
unlimited | unlimited 1 %105 1x 108
2 0.5 1x10% 1% 109
Promethium (61) 3 3 1 %102 1 %108
0.7 6.7 1 x 101 1 x 108
30 10 -1 =108 1 %107
g 40 2 1 %104 1 x 107
48m? 0.8 0.7 1 %10 1 %108
: 2 0.6 1 x 10°% 1 %108 .
2 0.6 1 x 102 1 %108
Polonium (84) 40 0.02 1 =10 1 x 104
Praseodymium (59) 04 0.4 1 x 102 1% 10°
3 086 1 =104 R
Platinum {78) 1 0.8 1 %107 1 %109
4 3 1 % 102 1% 108
40 40 1x10% 1 %107
40 0.5 1 %103 1 %107
10 0.5 S %102 1 %108
20 0.6 1% 108 1x108
10 06 1 x10? 1% 10°
Plutonium (94) 30 0.003 1 % 10! 1% 10*
20 20 1% 10° 1% 107
10 0.001 1% 10° 1% 10*
10 0.001 1% 100 1 % 10
10 0.001 1% 400 1x 103
40 0.06 1% 102 1 =108
10 0.001 1 %100 1 x 104
- . 0.4 0.001 1 =100 =1
Radium {88) 0.4 0.007 1x102° 1x10%°
0.4 0.02 1x 101"t 1x10%°
673
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TABLE 10.3.A
A4 and A, Values for Common Radionuclides (10.3.2.1}  (continued)

Ay Ay Activity i
(Special (Other | concentration for | Activity limit for |
: . Form) form) exempt material an exempt |
Radionuclide Element {Atomic No) (TBq) {TBg) {Balg) consignment (B

Ra-2252 0.2 0.004 1 x 102 1 x 105
Ra-226° 0.2 0.003 1x101b 1% 104D
Ra-2282 ' 06 0.02 1x 101 P 1% 105 b
Rb-81 Rubidium (37) 2 0.8 1% 10 1 x 108
Rb-832 2 2 T 1x 102 1% 106
Rb-84 - 1 1 1 x 10! 1 x 108
Rb-86 0.5 0.5 1% 102 1 % 105
Rb-87 . unlimited | unlimited 1 %104 1 %107
Rb (natural}) unlimited | unlimited 1% 104 1% 107
Re-184 Rhenium (75) 1 1 1% 10! 1 %108
Re-184m 3 1 1% 102 1 x 106
Re-186 S b 0.6 1 % 108 1% 108
Re-187 : unlimited | unlimited 1x108 1x10°
Re-188 0.4 0.4 1 % 102 1 %108
Re-1892 3 0.6 1 % 102 1 % 108
Re (natural) ' unlimited | unimited 1 % 108 1% 109
Rh-99 Rhodium (45) 2 . 2 1 %101 1 % 108
Rh-101 4 3 1% 102 1 % 107
Rh-102 0.5 0.5 1 x 101 1 % 108
Rh-102m 2 2 1 x 102 1% 108
Rh-103m : : 40 40 1 %104 1 x 108
Rh-105 0.8 1% 102 1% 107
Rn-2222 Radon (86) . 1% 1010 1x108°
Ru-97 Ruthenium (44) 1 %102 1 %107
Ru-1032 1% 102 1% 108
Ru-105 . 1 . 1 % 10! 1 x 108
Ru-1062 ) . 1%102° 1%105°
$-35 Sulphur {18) 1% 108 1% 108
Sb-122 Antimony (51) . ). 1x 102 1 % 104
Sb-124 6 ) 1 x 101 1% 108
Sb-125 1% 102 1% 108
Sb-126 . ) : 1 % 107 1 % 108
Sc-44 Scandium {21) . . 1 x 10? 1% 105
Sc-46 . . 1 x 107 1% 108
Sc-47 . 1 %102 1% 108
Sc-48 . . 1 % 101 1% 108

SCO . Surface Contaminated
- [ Object

9. HANDLING -

10. RADIOACTIVE MATERIAL

—

Se-75 Selenium (34) 1% 10°
Se-79 : 1 %107
Si-31 Silicon (14) & . 1% 10°
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TABLE 10.3.A

A, and A, Values for Common Radionuclides (19.3.2.1} (continued)
A, A, Activity
tivi (Special {Other | concentration for | Activity limit for
an ex g . Form) form) exempt material an exempt
1S Radionuclide . Element (Atomic No) (TBq) (TBq) - (Balg) consignment (Bq)

1 40 0.5 1% 103 1 x 408
1% Samarium (62) 10 10 1% 102 1% 107
T unlimited | unlimited 1% 10 1 x 10
1 x'._ 40 10 1 x 104 1 x 108
1% 9 0.6 1x102 ' 1 % 108
T Tin (50) 4 2 1x 10° 1 x 107
T 7 04 1 x 102 1 % 108
y 40 30 1% 10 1 x 107
1% 40 0.9 1x 103 1107
1 % 0.8 0.6 1% 10° 1x 108,
1 0.4 0.4 1 x10° 1 %108
1 x4 = 0.6 0.4 1 x 10" 1x10°
1 Strontium (38) 0.2 0.2 1 x 10! 1% 10°
1%10 2 2 1% 102 1% 108
%10 5 5 1% 102 1% 107
1% 3 3 1% 102 1% 108

T 0.6 0.6 1% 10° 1% 108
1 0.3 0.3 1x102° 1x10% 0
1 03 0.3 1% 10 1% 105"
1% 1 0.3 1 x 101 1 % 108
1% 10 Eorms) (see note 2) Tritium (1) 40 40 1% 108 1x 108
1% 10 8 (long lived) Tantalum (73) 1 0.8 1 x 101 1% 108
1% 108 30 30 1% 10% 1% 107
1% 10 _ 0.9 05 1x 10" 1% 104
1% 10 Terbium (65) 40 40 t =104 1% 107
1 x 10 1 1 1% 10 1% 108
1% 108 , 1 06 1 x 10 1% 10°
1% 10 Technetium (43) 2 2 1% 101 1% 108
1 %10 - 0.4 0.4 1= 10! 1% 108
1% 100 04 0.4 1 x 10 1% 107
1 %10 unfimited- | unfimited 1x10° 1% 108
1% 10 40 1 1x 108 1 x 107
1 %10 0.8 0.7 1 x 10 1x 108
1% 10 40 0.9 1% 10 1x 107
1 % 10 100 |4 1% 102 1% 107
1% 10 Tellurium (52) 2 2 1 %101 1 x 108
5. 13 1 x10? 1 x 108
g It 1% 107 1% 107
20 U0 1 x 10° 1% 107
20 0.7 1% 108 1% 108
205 |05 1% 108 1% 107

EDITION, 1 JANUARY 2011 675
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TABLE 10.3.A
A, and A; Values for Common Radicnuclides {(10.3.2.1) (continued)

Ay A, Activity
(Special (Other | congcentration for ;| Activity limit fo,
R S : Form) form) exempt material an exempg

Radionuclide Element (Afomic No} || (TBg) | (TBa) (Befg) consignment (Bqg)

Te-129 : 0.7 0.6 1 % 10% 1 % 108
Te-129m? 0.8 0.4 1% 10% 1 % 108
Te-131m? ' 0.7 0.5 1x10t - 1 x 106
Te-1322 : 0.5 0.4 1% 102 1% 107
Th-227 - _ Thorium (90) 10 0.005 T 1% 101 1 x 104
Th-228° 0.5 0.001 S fxqphb 1% q404b
Th-229 5 ~ l0.0005 1% 100 b 1x1036 |
Th-230 10 0.001 1 x 100 1% 104 .
Th-231 40 0.02 1 % 103 1% 107

Th-232 unlimited |[unlimited 1= 101 1 x 104

Th-2342 0.3 0.3 1x1p3° 1xqQ8b
Th (natural) unlimited | unlimited 1x%100° 1x103 b
Ti-442 Titanium (22) 0.5 0.4 .1 x 101 1 % 108 j

Ti-200 Thallium (81) 0.9 0.2 1 = 10" 1% 108
TI-201 10 4 1 x 10% 1 %106
TI-202 ' 2 |2 1x 107 1 % 108
TI-204 10 0.7 1 x 104 1% 10
Tm-167 -~ Thulium (69) 7 08 1 % 102 1 x 108
Tm-170 3 0.6 1 %103 1x 108
Tm-171 40 40 1x 104 1% 108
U-230 {fast lung Uranium (92) 40 0.1 S txqoth 1 %105 "
absorption)® ¢ ' _ o
U-230 {medium lung 40 0.004 1% 10 1 x 104
absorption)® © : _ o
U-230 (slow lung 30 0.003 1% 10? 1 x10%
absorption)? f _ L
U-232 (fast lung absorption)? [+ ¢ 40 1001 1% 100 P 1% 10%P
U-232 (medium lung 40 0.007 1 %10 1 %104
absorption)® : ‘ Lt
U-232 (slow lung 10 0.001 1% 10! 1x10% .
absorption)f : :
U-233 (fast lung absorption)?| - 40 0.09 1 %101 1 % 104
U-233 (medium lung 40 0.02 1 x 10? 1% 108
absorption)® .
U-233 (slow lung 40 0.006 1 = 10° 1% 10%
absorption)f : :
U-234 (fast lung absorption)¢ 40 0.09 1% 10! 1= 104
U-234 (medium fung : 40 0.02 1 % 102 1x10°
absorption)® | 1. _
U-234 (slow lung 40 0.008 1 x 10! 1% 10°
absorption)’ : oo : :

U-235 (all lung absorption unlimited | unlimited 1x101° 1 x10**
types)a def . :

U-236 (fast lung absarption)® | unlimited | unlimited 1= 10 1 x 104

10. RADIOACTIVE MATERIAL
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TABLE 10.3.A

A, and A; Values for Common Radionuclides (10.3.2.1) (continued) -
A, A, Activity .
(Special (Other | concentration for | Activity {imit for
Form) form) exempt material an exempt
Element {Atomic MNo) (TBq) (TBq) © {Balg) consignment (Bq)
40 0.02 1% 102 1 x 108
40 0.006 1 % 101 1 x 104
unfimited | unlimited 1x10'" | - Ax101?
types)d © ¢
unlimited | unlimited 1 x100® 1% 4030
hed to 20% or less)® unlimited | unlimited 1% 100 1%10%
unlimited | unlimited 1% 100 1k 10f
Vanadium (23) 04 0.4 1% 10 S %108
40 40 1x 104 1x107
Tungsten (74) 9 5 1 % 101 1% 108
30 30 1 x 103 1x107
40 0.8 1104 1 x 107
2 0.8 1= 102 1% 108
6.4 0.3 1= 102 1% 108
Xenon (54) 0.4 0.4 1= 102 1x10°
2 0.7 1x 102 1% 108
4 2 1 x 10 4 x 08
40 40 1 x 104 1 %100
20 10 1% 103 1 %104
3 2 1x10% S x QW
Yitrium (39) 1 1 1 % 10! 1=108
0.4 0.4 1 %107 1= 108
0.3 0.3 1x10? 1% 108
0.8 0.8 1x10° 1= 108
2 2 1 x 102 1% 108
0.2 0.2 1 x 102 1 x10°
0.3 0.3 1x10° 1% 108
Ytterbium (70) 4 1 1 x 102 1 x 107
30 0.9 1x 103 1107
Zinc {30) 2 2 1 %101 1= 108
3 0.8 1 %104 1 x 106
3 0.6 1 x 102 1% 10°
Zirconium {40) 3 3 1 %102 1%x108
unfimited | unlimited Tx 1080 1x107b.
2 0.8 1 %10 1% 108
c.4 0.4 1% 10%®? 1x105°

8 A28
K-42
— S¢-47

+ 1 JANUARY 2011

for A, values for these parent radionuclides include contributions from daughter radionuclides with half-lives
an 10 days as listed in the following:
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Ti-d4 — Sc-44

Fe-52 — Mn-52m
Fe-60 — Co-60m
Zn-69m — Zn-69

Ge-68 — Ga-68
Rb-83 — Kr-83m
S5r-82 — Rb-82
Sr-90 — Y-90
Sr-91 — Y-91m
Sr-92 — Y-92
Y-87 — Sr-87m
Zr-95 — Nb-95m

Zr-97 — Nb-97m, Nb-97
Mo-99 — Tc-99m
Tc-95m — Tc-85
Tc-26m — Tc-96
Ru-103 — Rh-103m
Ru-106 — Rh-106
Pd-103 — Rh-103m
Ag-108m - Ag-108
Ag-110m — Ag-110
Cd-115 — In-115m
In-114m — In-114
Sr-113 — In-113m
Sr-121m — Sn-121
Sn-126 — Sh-126m
Te-118 — Sb-118
Te-127m — Te-127
Te-129m — Te-129
Te-131m — Te-131

Te-132 — 1132
[-135 — Xe-135m
Xe-122 — 122

Cs-137 — Ba-137
Ba-131 — Cs-131
Ba-140 — La-140
Ce-144 — Pr-144m, Pr-144
Pm-148m — Pm-148
Gd-146 ~ Eu-146
Dy-166 — Ho-166
Hf-172 — Lu-172
W-178 — Ta-178
W-188 — Re-188
Re-189 — Os5-189m

0s-194 —— [r-194
fr-189 — Os-189m
Pt-188 — Ir-188

Hg-194 — Au-194

Hg-195m — Hg-195

Pb-210 — Bi-210 -

Pb-212 — Bi-212, TI-208, Po-212

Bi-210m — TI-206

Bi-212 — TI-208, Po-212

At-211 — Po-211 :

Rn-222 — Po-218, Pb-214, At-218, Bi-214, Po-214 :
Ra-223 — Rn-219, Po-215, Pb-211, Bi-211, Po-211, TI-207

Ra-224 — Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212. "
Ra-225 — Ac-225, Fr-221, At-217, Bi-213, TI-209, Po-213, Ph-209
Ra-226 — Rn-222, Po-218, Ph-214, At-218, Bi-214, Po-214.
Ra-228 — Ac-228

Ac-225 — Fr-221, At-217, Bi-213, T1-209, Pp-213, Ph-209-
Ac-227 — Fr-223 o _
Th-228 — Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208, Po-212
Th-234 — Pa-234m, Pa-234

Pa-230 — Ac-226, Th-226, Fr-222, Ra-222, Rn-218, Po-214
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30 — Th-226, Ra-222, Rn-218, Po-214
35 -— Th-231

241 — U-237

244 — U)-240, Np-240m

242m — Am-242, Np-238

2243 — Np-239

47 — Pu-243

249 — Am-245

253 — Cm-248

ent nuclides and their progeny included in secular equilibrium are listed in the following:

90 — Y-90

93 -— Nb-93m _

97 — Nb-97 e
(06 — Rh-106 '

8m — Ag-108
137 — Ba-137m
44 — Pr-144 '
140 — La-140

212 — T-208 (0.36), Po-212 (o 64)
210 — Bi-210, Po-210
212 — Bi-212, TI-208 (0.36), Po-212 (0.64)
22 — Po- 218 Pb-214, Bi-214, Po-214
223 — Rn-219, Po-215, Pb-211, Bi-211, TI-207
a-224 — Rn-220, Po-216, Pb- 212 Bi- 212 TI-208 (0.386), Po-212 (0.64)
226 — Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
228 — Ac-228 _ L
h:228 — Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212 (0.64) - ST .l
229 — Ra-225, Ac-225b, Fr-221, At-217, Bl~21 3, Po-213, Pb-209 . N k!
t — Ra-228, Ac-228, Th-228, Ra-224, Rn-220 Po-216, Pb-212, Bi-212, Tl- 208 {0. 36) Po- 212 (0 64) _ i
-234 — Pa-234m _ L A
-230 — Th-226, Ra-222, Rn-218, Po-214 . P
1232 — Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212.(0.64)
=235 — Th-231
=238 — Th-234, Pa-234m

at — Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po 218 Pb-214, Bi-214, Po-214, Pb-210, Bi-210,

—243 — Np-239

e quantity may be determined from a measurement of the rate of decay or a measurement of the radiation level at
prescribed distance from the source.

g LY N o IO 44

'hesé values apply only to compounds of uranium that take the chemical form of UFg, U0, F; and UO, (NO;), in both
ormal and accident conditions of fransport.

hese values apply only to compounds of uranium that take the chemical form of UQ,, UF,, UCL, and hexavalent
ompounds in both normal and accident conditions of transport.

hese values apply to all compounds of uranium other than those specified in (d) and (e} above.
hese values apply to unirradiated uranium only.

" Table 10.3.A, and elsewhere in these Regulations, the symbols for the various radionuclides are styfed thus
r-192". The alternative form of “192 Ir” is equally acceptable.

ritivim (T) Is & synonym for the radionuctide Hydrogen-3.

“For Mixed Fission Products (MFP) values for A; and A, are calculated using the formula for mrxtures or Table 1 0 3B.
:For Low Specific Activity (LSA) material, please consulf 10.3.5 of these Regufations.

: For Surface Contaminated Objects (SCO), please consult 10.3.6 of these Regulations.

: Type A packages must not contain activities greater than the following values: for Special Form radioactfive material:
- Ay, or for all other radioactive materials: A,
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10.3.2.4 Mixtures

For mixtures of radionuclides, the determination of the
basic radionuclide values referred to in 10.3.2.1 may be
determined as follows:

Xo= 1
£
i X(0)

where:

fi is the fraction of activity or activity concentration of
radionuclide / in the mixture;

X, is the appropriate value of A, or A,, or the activity
concentration for exempt material or the activity fimit for
an exempt consignment as appropriate for the radionu-
clide I; and

X is the derived value of A, or A, or the activity
concentration for exempt material or the activity limit for
an exempt consignment in the case of a mixture.

10.3.2.5 A, Value for Mixtures — Unknown
Individual Activities

10.3.2.5.1 When the identity of each radionuclide is
known but the individual activities of some of the radionu-
clides are not known, the radionuclides may be grouped
and the lowest radionuclide value, as appropriate, for the
radionuclides in each group may be used in applying the
formulas in 10.3.2.4 and 10.3.11.4.3. Groups may be
based on the total alpha activity and the total beta/gamma
activity, when these are known, in each case using the
lowest radionuclide values for the alpha emitters or
beta/gamma emitters, respectively. '

10.3.2.5.2 For individual radionuclides or for mixtures of
radionuclides for which relevant data are not available,
the values shown in Table 10.3.B must be used.

TABLE 10.3.B
Basic Radionuclide Values for Unknown
Radionuclides or Mixtures (10.3.2.5.2)

Activity | Activity
concen- | limits
tration for an
Radioactive contents for exempt
exempt | consign-
material ment

{Balg) (Ba)

Only beta or gamma emitting R A 10t [ 1% 108
nuclides are known to be
present

Alpha emitting nuclides but no . 1x10" | 1x10°
neutron emitters are known to
be present

Neutron emitting nuclides are 1x101 | 1x108
Knewn to be present or no

relevant data available

10.3.3 Nomenclature
Radicactive materials are grouped according to i
and/for characteristics. These include:
Special Form;
Low Specific Activity (LSA);
Surface Contaminated Object (SCO),
Fissile:
Low dispersible radicactive material;
e Other form. '

&I form. -

A radioactive material may. meet the definition of gne or
more of the above. '

10.3.4 Special Form

10.3.4.1 Definition

Special Form radioactive material is either an indisper.
sible solid radioactive material or a -sealed capsule
containing radioactive material that meets the require.’
ments of 10.3.4.2.

10.34.2 Requirements

Special Form radioactive material must meet the require
ments of 10.3.4.2.1 10 10.3.4.2.3.

10.3.4.2.1 K it is in a sealed capsule, that capsule must
be so constructed that it can only be opened by
destroying it.

10.3.4.2.2 The design for Special Form radioactive
material must have at least one dimension not less than -
5 mm.

10.3.4.2.3 The design for special form requires.
unilateral approval. i

10.3.4.2.4 Special Form radioactive material must be of

such a nature or so designed that ¥ it is subjected to the

tests specified in 10.3.4.3 and 10.3.4.4 it must meet the

following requirements:

(a) it would not break or shatter under the impact,
percussion or bending tests 10.3.4.3.1 to 10.3.4.33 .
and 10.3.4.3.5(a), as applicable; g

{b) it would not melt or disperse in the heat test.
10.3.4.3.4 or-10.3.4.3.5(b), as applicable; and

(¢} the -activity in the water from the leaching tesfs
specified in 10.3.4.4 would not exceed 2 kBg
(50 nCi); or alternatively for sealed sources, the
leakage rate for the volumetric leakage assessment
test specified in 1SO 9978:1992 “Radiation Protec-
tion — Sealed Radicactive Sources — Leak Test .
Methods”, would not exceed the applicable accep-
tance threshold acceptable to the competent
authority. :

10.3.4.2.5 Demonstration of compliance with the stan-
dards shown in 10.3.4.2.4 must be in accordance with
10.6.3.1.1 and 10.6.3.1.2.

10.3.4.3 Tests

The tests to be performed on specimens that comprise 0
simulate Special Form radioactive material are: the
impact test, the percussion test, the bending test, and ihe
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Radioactive Material

heat test specified in 10.3.4.3.1 to 10.3.4.3.4 or alterna-
tive fests as authorized in 10.3.4.3.5. A different speci-
men may be used for each of the tests. After each of the
tests specified in 10.3.4.3.1 to. 10.3.4.3.5, a leaching
assessment or volumetric leakage test must be performed
in the specimen by a method no less sensitive than the
sthods  given in 10.3.4.4.1 for indispersible solid
terial and 10.3.4.4.2 for encapsulated material.

ling to their f:_j"

10.3.4.3.1 Impact Test

. specimen must drop from a height of 9m (30 ft) onto
Hhition of an arget as specified in 10.6.3.3.
10.3.4.3.2 Percussion Test

& specimen must be placed on a sheet of lead, which
supported by a smooth solid surface, and struck by the
fiat, face of a mild steel bar s0 as to cause an impact
equivatent to that resulting from a free drop of 1.4 kg
gugh 1 m. The lower part of the bar must be 25 mm in
ameter with the edges rounded off to a radius of
mm. £ 0.3 mm. The lead, of hardness number 3.5 to 4.5
he Vickers scale and not more than 25 mm thick,
ist: cover an area greater than that covered by the
ecimen. A fresh surface of lead must be used for each
ct. The bar must strike the specimen so as to cause
mum damage. .

nat capsule 4.3.3 Bending Test
be opened . o .

: test need apply only to ldng, slender sources with
minimum length of 10 cm and a lengih to minimum
.ratio of not less than 10. The specimen must be
y clamped in a horizontal position so that one half of
ngth profrudes from the face of the clamp. The
tion of the specimen must be such that the
en will suffer maximum damage when its free end
ck by the flat face of a steel bar. The bar must
 the specimen so as to produce an impact equiva-
o that resulting from a free vertical drop of 1.4 kg
gh 1 m. The flat face of the bar must be 25 mm in
eter with the edges rounded off to a radius of
1+ 0.3 mm.

-orm  radioa
ion not less

3.4 Heat Test

specimen must be heated in air to a temperature of
C {1472°F) and held at that temperature for a period
inutes and then allowed to cool.

3.5 Alternative _Tests_. .

ens that comprise or simulate radioactive material
d in a sealed capsule may be excepted from:

tests prescribed in 10.3.4.3.1 and 10.3.4.3.2,
provided the mass of the Special Form radicactive
Material is:

“less than 200 g and they are alternatively
* subjected to the Class 4 impact test prescribed
n ISO 2919:1989 “Radiation Protection -—
- Sealed Radioactive Sources — General require-
“ments and classification”; or

TION, 1 JANUARY 2011

2. less than 500 g and they are alternatively
subjected to the Class 5 impact test prescribed
in ISO 2919:1999: “Radiation Protection -
Sealed Radioactive Sources — General require-
ments and classification”; and

(b) the test prescribed in 10.3.4.3.4, provided they are
alternatively subjected to the Class 6 temperature
test prescribed in 150 2919:1999 “Radiation
Protection — Sealed Radioactive Sources —
General requirements and classification”.

10.3.4.4 leaching and Volumetrlc Leakage
Assessment Methods '~

10.3.4.4.1

For specimens, which comprise or simulate indispersible
solid material, a leaching assessment must be performed
as follows:

{(a) the specimen must be immersed for 7 days in water
at ambient temperature. The volume of water to be
used in the test must be sufficient fo ensure that at
the end of the 7-day test period the free volume of
the unabserbed and unreacted water remaining must
be at least 10% of the volume of the solid test
sample itself. The water must have an initial pH of 6
to 8 and a maximum conductivity of 1 mS/m at 20°C;

(b}' the water with specimen must then be heated o a
temperature of 50°C + 5°C and maintained at this
temperature for 4 hours;

{c} the activity of the water must then be determined;

{d) the specimen must then be stored for at least 7 days
in still air at not less than 30°C and relative humidity

_ not less than 90%;

{e) the specimen must then be immersed in water of the
same specification as shown in 10.3.4.4.1(a) and the
water with the specimen heated to 50°C + 5°C and
maintained at this temperature for 4 hours;

{f) the activity of the water must then be determined.

Indispersible Solid Material

10.3.4.4.2 Encapsulated Material

For specimens, which comprise or simulate radioactive
material enclosed in a sealed capsule, either a leaching
assessment or a volumetric leakage assessment must be
performed as follows:

{a} The Ieaching assessment must consist of the
following steps:

1. "the specimen must be immersed in water at
ambient temperature. The water must have an
initial pH of 6 to 8 with a maximum conductivity
of T mS/m at 20°C;

2. the water and specimen musgt be heated to a
temperature of 50°C = 5°C and maintained at
this temperature for 4 hours;

3. the activity of the water must then be deter-

" mined;
4, the specimen must then be stored for at least
© 7 days in still air at a temperature at not less
than 30°C and relative humidity of not less
than 90%;

6. the processin 1, 2 and 3 must be repeated,;
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{b) the alternative volumetric leakage assessment may
comprise any of the fests prescribed in
ISO 9978:1992 "Radiation Protection — Sealed
Radioactive Sources — Leak Test Methods®, which
are acceptable to the competent authority.

10.3.5 Low Specific Activity (LSA)
Material '

10.3.5.1 Definition

Radioactive material, which by its nature has a limited
specific activity, or radioactive material for which limits of
estimated average specific activity apply, is termed Low
Specific Activity, or LSA material. External shielding
material surrounding the LSA material must not be
considered in determining the estimated average specific
activity. LSA matersial is classified in one of three groups:

e LSA-L
e LSA-
e LSA-

10.3.5.1.1 LSA-

{ SA-I material is: _

{a) uranium and thorium ores and concentrates of such
ores, and other ores containing naturally occusring
radionuclides which are intended to be processed for
the use of these radionuclides; '

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

(c) radicactive material, for which the A, value is
unlimited, other than fissile materfal not accepted

. according to 10.3.7.2; or. - . ‘

(d) other radioactive material in which the activity is
distributed throughout and the estimated average
specific activity does not exceed 30 times the
values for activity concentration- specified in 10.3.2,
excluding fissile material not accepted under
10.3.7.2.

10.35.1.2 LSA-

LSA-l material is:. - .~ e

{a} water with tritium concentration up to 0.8 TBa/L; or

{(b) other material in which the activity is distributed
throughout and the estimated average specific
activity does not exceed 10* Ay/g for solids and
gases, and 10 Ay/g for liquids.

Note: )
See Appendix A for definition of A; and A,.

10.3.5.1.3 LSA-ll

LSA-l material is a solid (e.g. consolidated wastes,
activated materials), excluding powders meeting the
requirements of 10.3.5.1.3.1, in which:

{a) the radioactive material is distributed throughout a
solid or a collection of solid objects, or is essentially
uniformly distributed in a solid compact binding agent
(such as concrete, bitumen, ceramic, etc.);
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{(b) the radicactive material is refatively insoluble, o it
intrinsically contained in a relatively insoiuble mg;, o
so that, even under loss of packaging, the losg i
radioactive material per package by Ieaching Whg :

placed in water for 7 days would not exceed (.1 AS

- and : :

(c) the estimated average specific activity of the sqy
excluding any shielding material, does not exceed'
2 x 103 Ag/g

10.3.5.1.3.1 LSA-Il material must be a solid of suck 5
nature that if the entire contents of the package werg
subjected to the tests specified in 10.3.5.1.3.3 the activity

in the water would not exceed 0.1 A,. '

10.3.5.1.3.2 Compliance Demonsiration of compliancs -
with the performance standards in 10.3.5.1.3.3 must be in
accordance with 10.6.3.1.1 and 10.6.3.1.2.

10.3.5.1.3.3 Tests LSA-Il material must be tested ag
follows: :

Solid material representing the entire contents of the
package must be immersed for 7 days in water st
ambient temperature. The volume of water to be used in
the test must be sufficient to ensure that at the end of the
7 day test period the free volume of the unabsorbed and
unreacted water remaining will be at least 10% of the
volume of the solid test sample itself. The water must
have an initial pH of 6 to 8 and a maximum conductivity of
1 mS/m at 20°C. The total activity of the free volume
of water must be measured following the 7-day immersion
of the test sampie. '

10.3.6 Surface Contaminated
Object (SCO)

10.3.6.1 Definition

Surface Contaminated Object (SCO) means a solid object
which is not itself radicactive but which has radioactive
material distributed on its surfaces. SCO is classified in
one of two groups:

e SCO-;
e SCO-
10.3.6.1.1 SCO-

A solid object on which:
{a) the non-fixed contamination on the accessible sur-
face averaged over 300 cm? (or the surface area if
less than 300 cm?) does not exceed 4 Baglon?
(0.1 nCi/cm?) for beta and gamma emitters and low
toxicity alpha emitters, or 0.4 Bg/cm? (0.01 nCifem?)
for all other alpha emitters; and

(b) the fixed contamination on the accessible siiface
averaged over 300 cm? {or the surface area if less
than 300 cm?) does not exceed 40 kBgicm’
(1 uCifem?) for beta and gamma emitters and low
toxicity alpha emitters, or 4 kBg/cm? (0.1 uCifom?) for
all other alpha emitters; and

{c) the non-fixed contamination plus the fixed contamina-
tion on the inaccessible surface averaged Over
300 cm? (or the surface area if less than 300 om’)
does not exceed 40 kBa/em? (1 uGifcm?) for beta and
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ma emitters and low foxicity alpha emitters, or
q/em? (0.1 uCi/em?) for aff other alpha emitters.

.2 SCO-ll

objéct on which either the fixed or non-fixed
ation on the surface exceeds the applicable
cified for SCO-1in 10.3.6.1.1 and on which:

non-fixed contamination on the accessible sur-
averaged over 300 cm? (or the surface area if
s.than 300 cm?) does not exceed 400 Bgfcm?
nCifem?) for beta and gamma emitters and low
xicity alpha emitters, or 40 Bg/em? (1 nCi/lcm?) for
other alpha emitters;

ixed contamination on the accessible surface
eraged over 300 cm? (or the surface area if Jess
4h 300 cm?) does not exceed 800 kBg/cm?
pCl/cmz) for beta and gamma emitters and low
city alpha emitters, or 80 kBg/cm? (2 pCifcm?) for
‘other alpha emitters; and

non-fixed contamination plus the fixed contamina-
rn on the inaccessible surface averaged over
0 cm? (or the surface area if lass than 300 cm?)
es not exceed 800 kBg/em? {20 uCifem?) for beta
d gamma emitters and low toxicity alpha emitters,
80 kBo/cm? (2 uCifem?) for all other alpha emitters.

7 Fissile Materia_l

7.1.. Definition

1.1 Fissile material is'a material containing any of
ollowing fissite nuclides: Uranium-233, Uranium-235,
nium-239 and Plutonium-241. Excluded from the
ition of fissite material are:

natural uranium or depleted uranium which is unirra-
diated; and :

natural uranium or depleted uranium, which has been
rradiated in thermal reactors only.

1.2 Packages containing fissile material must be
ed under the relevant entry of Table 10.4.A the
ription of which includes the words “fissile” or “fissile
cepted”. Classification as “fissile excepted” is only
wed if one of the conditions set out in 10.3.7.2.1 to
7.2.4 is met. Only one type of exception is allowed
consignment. Packages containing fissile material
15t be designed and used so as fo comply with the
uirements specified in 10.6.2.8. .

3.7.2 Fissile Excepted

sile- ‘material meeting one of the requiremenis of
3.7.2.1 to 10.3.7.2.4 is excepted from the requirement
e transported in packages that comply with 10.6.2.8
d from the other requirements of these Regulations that
ply to fissile material. Only one type of exception is
rmitted per consignment.

10.3.7.21 A mass limit per consignment provided that
he smallest external dimension of each package is not
ess than 10 cm such that:

s mass of uraniurn - 235 (g) | mass of other fissile material (g)
X + v <1

2nd EDITION, 1 JANUARY 2011

where X and Y are the mass limits defined in
Table 10.3.C, provided that either:

(@) each individual package contains not more than 15 ¢
of fissile nuclides; or

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

(c) there are not more than 5 g of fissile nuclides in any
10 L volume of material.

Beryllium must not be present in guantities exceeding 1%
of the applicable consignment mass limits provided in
Table 10.3.C, except where the concentration of beryllium
in the material does not exceed 1 g beryllium in any
1,000 g

Deuterium must also not be present in quaniities
exceading 1% of the applicable consignment mass limits
provided in Table 10.3.C, except where deuterium occurs
up to natural concentration in hydrogen.

10.3.7.2.2 Uranium enriched in Uranium-235 to a maxi-
mum of 1% by weight, ‘and with a total plutonium and
Uranium-233 content not exceeding 1% of the weight of
Uranium-235, provided that the fissile nuclides are distrib-
uted essentially homogeneously throughout the material.
In addition, # Uranium-235 is present in metallic, oxide or
carbide forms, it must not form a lattice arrangement.

10.3.7.2.3 Liguid solutions of uranyl nitrate enriched in
Uranium-235 to a maximum of 2% by weight, with a total
plutonium and Uranium-233 content not exceeding
0.002% of the welght of uranium, and with a mln:mum
hitrogen fo uranium atomic ratio (N/U) of 2.

10.3.7.2.4 Plutonium containing not more than 20% of
fissile nuclides by weight up to a maximum of 1 kg of
plutonium per consignment. Shipments under this exemp-
tion must be under exclusive use.

TABLE 10.3.C
Consignment Mass Limits for Exceptions from
the Requirements for Packages Containing
Fissile Material (10.3.7.2.1)

Fissile material Fissile material
mass {g} mixed with | mass (g) mixed with
substances having an | substances having an
average hydrogen average hydrogen

Fissile material density s water density > water

Uranium-235 (X) 400 290
Other fissile 250 180
material (Y)

10.3.8 Low Dispersible Material

10.3.8.1 Definition

Low dispersible radioactive material means either a solid
radioactive material or a solid radioactive material in a
sealed capsule that has limited dispersibility and is not in
powder form.

10. 3 8 2 Reqwrements

The des;gn for low dlspersmle radioactive material
requires multilateral approval. Low dispersible radioactive
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material must be such that the total amount of this
radioactive material in a package, taking into account the
provisions of 10.6.2.5.15, must meet the following require-
ments:

(a) the radiation level at 3 ‘m from the unshielded
radicactive material does not exceed 10 mSv/h;

{b) if subjected to the tests specified in 10.6.3.7.3 and
10.6.3.7.4, the airborne release in gaseous and
particulate forms of up to 100 wum aerodynamic
equivalent diameter would not exceed 100-A,. A
separate specimen may be used for each test; and

(c) if subjected to the test specified in 10.3.5.1.3.3, the
activity in the water would not exceed 100 A; In
the application of this test, the damaging effects of
the tests specified in (b} above, must be iaken into
account.

10.3.8.3 Tests - .~
Low dispersible material must be tested as follows:

A specimen that comprises or simulates low dispersible
radioactive material must be subjected to the enhanced
thermal test specified in 10.6.3.7.3 and the impact test
specified in 10.6.3.7.4. A different specimen may be used
for each of the tests. Following each. test, the specimen
must. be subjected o the leach test specified in
10.3.5.1.3.3. After each test it must be determined if the
applicable requirements of 10.3.8.2 have been met.

10.3.8.4 Compliance

Demenstration of compliance with the performance stan-
dards in 10.3.8.2 and 10.3.8.3 must be in accordance
w1th 10.6.3.1.1 and 10.6.3.1.2.

10.3.9 Other Form

Other form radioactive material is radioactive material that
does not meet the definition of Spec:la! Form as specified
in 10. 3 4, 1 .

10.3.10 SubS|dlary Rlsks

10.3.10.1 With the exception of UN 2908, UN 2909,
UN 2910, UN 2911, UN 2977, UN 2978, radioactive
material with a subsidiary risk must;

(a) be labelled with subsidiary risk labels corresponding
to each subsidiary risk exhibited by the material.
Corresponding placards must be affixed to {ransport
units in accordance with the relevant provisions
of 10.7.5;

{b) be allocated to Packing Groups |, il or lil, as and if
appropriate, by application of the grouping criteria in
Section 3 corresponding to the nature of the predomi-
nant subsidiary risk;

(c) be capable of meeting the appropriate packaging
performance criteria for the subsidiary risk.

10 3.10.2 The description required in 10.8.3.9.2(b) must
include a description of these subsidiary risks (e.g.
“SBubsidiary risk: 3, 6.1%), the name of the constituents
which most predominantly contribute to this (these) sub-
sidiary risk(s), and where applicable, the packing group.

10.3.10.3 Radicactive material with a SUbSIdlary Figk ¢
Division 4.2 (Packing Group 1) must be transpg,ted
Type B packages. Radioactive material with a sypg; ” i
risk of Division 2.1 is forbidden from transport on passa .
ger aircraft and radioactive material with a Subsmt;ary ﬁ"t; _.
of Division 2.3 is forbidden from transport on passen S
or cargo” aircraft except with the prior apprm,ralge; :
the appropriate authority of the State of origin under tho'
conditions established by that authority. A copy of the-
document of approval, showing the quantity Itmltanons
and the packaging requwements must accompany thy
conSIQnment

10.3.11 CIassﬁmatuon of Packages
STATE VARIATIONS: BEG-04, JPG-03/10

The quantity of radioactive material in a package muyst nnt |
exceed the relevant limits for the package type as :
specified below. '

10.3.11.1 Classification as Excepted
Packages

10.3.1%1.1. 1 General

10.3.11.1.1.1 Packages may be cIaSSIf" ed as excepted'
packages if:

{a) they contain radioactive material in limited quantltles'
as specified in Table 10.3.D;

{b) they contain instruments or articles in limited c;uan"- :
tities as specified in Table 10.3.D; :

(c} they contain articles manufactured of natural ura-
nium, depleted uranium or natural thorium:; or

(d) they are empty packages having contained radloac-_
tive material. :

10.3.11.1.1.2 A package containing radioactive materiaE'
may be classified as an excepted package provided that:
the radiation level at any point on its external surface
does not exceed 5 pSv/h (0.5 mrem/h). -

10.3.11.1.2 " Radioactive Material in Limited
Quantities

Radioactive material in forms other than as specified in .
10.3.11.1.3 with an activity not exceeding the [mit-
spemfred in the column headed "Materials — Packagé
Limits” in Table 10.3.D may be classified as UN 2910,

Radioactive material, excepted package - lelted
quantity of material, provided that:

(a) these materials are packaged in such a manner that, "
in conditions likely to be encountered during routine - =
transport (incident-free conditions), there can be no -
‘leakage of radioactive material from the package;_ o
and

{b} the packaging bears the markmg “RADIOACTIVE" on
an internal surface in such a manner that a waming
of the presence of radioactive material is visible on -
opening the package. .

Note:
Categorisation, hazard labels and Shipper's Declara-
tion are NOT required.
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11.4.3  Instruments and Manufactured

yactive material which is enclosed in or is included
mponent part of an instrument or other manufac-
-article may be classified as UN 2911, Radioactive
rial, excepted package — articles or Radioactive
iial, excepted package — instruments, only if:

e radiation level at 10 cm (4 in} from any point on
he external surface of any unpacked instrument or
riicle does not exceed 0.1 mSv/h {10 mrem/h);

e activity of an instrument or arlicle does not
xceed the relevant exception limits listed in the
dlumn headed “Instruments and. Aricles — ltem
imits” in Table 10.3.D;

he-total activity per package does not exceed the
elevant exception limit listed in the column headed
lnstruments and Articles — Package Limits” in
able 10.3.D;

ach instrument or article is marked “RADIOAC-
lVE” except:

‘radioluminescent time-pieces or devices; -

consumer products that either have received
regulatory approval according to 10.0.1.4 (b),
following their sale to the end user or do not
individually exceed the activity limit for an
exempt consignment in Table 10.3.A {column B),
provided such products. are transported in a
package that bears the marking “RADICACTIVE"
on an internal surface in such a manner that
warning of the presence of radioactive material
is visible on opening the package; and

‘the active’ ‘material is completely enclosed by
oh-active components (a device performing the sole
function of containing radioactive material must not
_be considered to be an instrument or manufactured

-. Categonsatron hazard labels and Shipper's Declara-
‘tion are NOT required.

3.11.1.4 Articies Manufactured from Natural
nium or Depleted Uramum or Natural
orium

!es manufactured of natural uranium, depleted
m or natural thorium and articles in which the sole
ctive  material is. unirradiated natural uranium,
radiated depleted uranium or unirradiated natural
ium may be classified as UN 2909, Radioactive
erial, excepted package — articles manufactured
depleted uranium, or Radioactive material,
epted package - articles manufactured from
atural uranium, or Radicactive material, excepted
ackage — articles manufactured from natural thorium
¥ if the outer surface of the uranium or thorium is
Closed in an inactive sheath made of metal or some
her substantial material.

alegorisation, hazard labels and Shipper's Declaration
e NOT required.

EDITION, 1 JANUARY 2011

10.3.11.1.5 Empty Packages

An empty packaging which had previously contained
radicactive material with an activity not exceeding the fimit
specified in the column headed *Materials — Package
Limits” in Table 10.3.D may be classified as UN 2908,
Radioactive material, excepted package empty pack-
aging, provided that:

(a) it is in a well-maintained condition and securely

closed;

(b} the outer surface of any uranium or thonum in its
structure is covered with an inactive sheath made of
metal or some other substantial maierial;

{c) the level of internal non-fixed contamination when
averaged over any 300 cm? does not exceed:
1. 400 Ba/cm? for beta and gamma emitters and
low toxicity alpha emitters; and
2. 40 Bg/cm? for all other atpha emitters.
(d} any labels which may have been displayed on it in
conformity with 10.7.4 are no longer visible.

Note:
Cafegorisation, hazard labels and Shipper's Declara-
tion are NOT required.

TABLE 10.3.D
Excepted Package Activity Limits
{10.3.11.1.2 to 10.3.11.1.5)

Materials Instruments and Articles
Contonts | Limies | Mem Limis® | (TR0
Solids: '
Special Form 102 A, 102 Ay Ay
Other forms 02 A, 102 A, As
Liquids: ™ 104 Ay 10% A, 101 A,
Gases: ) )
Tritium | 2% 102 A, 2 x 102 A, 2% 107 A,
Special Form 1073 Ay 109%ay 102 Ay
Other forms 103 A2 103 A, 102 A,

For mlxtures of radmnuchdes in ltems see10.3, 2 4
and 10.3.2.5. oo

Note: PR e =
For values of A, and A; see Table 10. 3.A. Where the Ay

or A, is unfimited, the limits for excepted packages will be o

satisfied by meeting the reqmrements of 1 0.5. 8 1

10.3.11.2 Classification as Low Specn‘lc
Activity (LSA) Material
10.3.11.2.1 Radioactive material may only be classified

as L.SA material if the definition of LSA in 10.3.5.1 and
the conditions of 10.3.5, 10.5.8.6 and 9.3.10.3.3 are met,

10.3.11.3 Classification as Surface
Contaminate Object (SCO)

Radioactive material may only be classified as SCO if the
definition of SCO in 10.3.6.1 and the conditions of 10.3.6,
10.5.9.8 and 9.3.10.3.3 are met.
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10.3.11.4 Classification of Type A
Packages
10.3.11.4.1 Packages containing radicactive material

may be classiffed as Type A packages provided the
conditions set out in 10.3.11.4.2 are met.

10.3.11.4.2 Type A packages must not contain activities
greater than the following:
{a) for Special Form radioactive material: A;; or
{b) for all other radioactive materials: A,
where A, and A, are determined in accordance with
the procedures described in 10.3.2.

10.3.11.4.3 For mixtures of radionuclides whose iden-
tities and respective activities are known, the following
conditions must apply to the radioactive contents of the
Type A package:

ETEDR

' ]

I/‘\

where:

B (i) is the aclivity of radionuclide i as Special Form
radioactive material and Arl)is the A, value for radionu-
clide i; and

C {j) is the activity of radionuclide j as other than Special
Form radioactive material and A, (j) is the A, value for
radionuclide j.

10.3.11.5 Classification of Uranium
Hexafluoride

10.3.11.5.1  Uranium hexafluoride must only be assigned
to UN 2977, Radioactive material, uranium hexafluo-
ride, fissile or UN 2978, Radioactive material, uranium
hexafluoride, non-fissile or fissile excepted.

10.3.11.5.2 Packages containing uranium hexafluoride
must not contain:

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

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

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

10.3.11.6 Classification as Type B(U),
Type B{M) or Type (C) Packages _
10.3.11.6.1 Packages not otherwise classified in
10.3.11.1 to 10.3.11.5 must be classified in accordance

with the competent authority approval certificate for the
package issued by the State of origin of design.
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10.3.11.6.2 A package may only be classifie

Type B(U) package if it does pot contain:

{a) activities greater than those authorized for t

age design; _

(b) radionuclides different from those authorizeq to the
package design; or E

{c) contents in a form, or a physical or chemica State
different from those authorized for the design;

e Dack;.

as specified in the certificate of approval. oo
10.3.11.6.3 A package may only be classified as a _":5
Type B(M) package if it Jdoes not contain: .

{a) activities greater than those authorized for the pack-. :
age design;

(b) radionuclides different from those authonzed for the :
package design; or .

(c) contents in a form, or a physical or chemical state
different from those authorized for the design;
as specified in the certificate of approval. :
10.3.11.6.4 A package may only be classified as a::
Type C package if it does not contain: .
(a) activities greater than those authorized for the pack--
age design; o
(b) radionuclides different from those authonzed for the:--";_"
package design; or i

(c) contents in a form, or a physical or chemlcal state .
different from those authorized for the design;

as specified in the certificate of approval.

10.3.12 Special Arrangements

Radioactive material must be classified as transport under

special arrangement when the intention is for it to be" :

transported in accordance with 10.0.4.

10.4 Identification
STATE VARIATION: USG-10
OPERATOR VARIATIONS: KZ-02, LX-01

10.41 Proper Shipping Name

10.4.1.1 Radioactive material must be assigned to one

of the proper shipping names/UN numbers specified in -

Table 10.4.A depending on the activity level of the
radionuclides contained in a - package, the fissile of
non-fissile properties of these radionuclides, the type of
package to be presented for transport, and the nature of
form of the contents of the package, or special arrange-
ments governing the transport operation, in accordance
with the provisions laid down in 10.3.2 to 10.3.11.
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TABLE 10.4.A
Assignment of Proper Shipping Name/UN Number (10.4.1.1)

Proper Shipping Name

d Package (10.3.11.1) -
adioactive material, excepted package-empty packaging .

_Fiédioactive material, excepted package-articles manufactured from depieted uranium
F adioactive material, excepted package-articles manufactured from natural thorium
Radioactive material, excepted package—articles manufactured from natural uranjum:
:Radioactive material, excepted package-limited quantity of material

Radioactive material, excepted package-articles

Radioactive material, excepted package-instruments

fic Activity (LSA) Material {10.3.11.2)

_Radioactive material, low specific activity {LSA-I), non fissile or fissile-excepted
_Radioactive material, low specific activity (LSA-l), non fissile or fissile-excepted '
‘Radioactive material, low specific activity (LSA-Ill}, non fissile or fissile-excepted
Radioactive material, low specific activity (LSA-II) fissile

Radioactive materlal low specific activity (LSA-I) fissile

Radioactive material, surface contaminated objects {SCO-I), non fissile or fissile excepted
Radioactive material, surface contaminated objects (SCO-HI), non fissile or fissile excepted
Radioactive material, surface contaminated objects (SCO-), fissile i
Radioactive material, surface contaminated objects (SCO-Il), fissile

ts - ackage (10.3.11.4)
transp ; » {Radioactive material, Type A package, non-special form, non fissile or fissile-excepted
is for it g ; 27 |Radioactive material, Type A package, fissile, non-special form

Radioactive material, Type A package, Special Form, non fissile or fissile-excepted
Radioactive material, Type A package, Special Form, fissile

Package (10.3.11.6)

Radioactive material, Type B{U) packa.ge, non fissile or fissile-excepted

104

Radioactive material, Type B(U) package, fissile
Package (10.3.11.6)
e Radioactive material, Type B(M) package, non fissile or fissile- excepted
assigne'c'f_' ‘ Radioactive material, Type B(M) package, fissile
3rsles\f>§§ 0 C Package (10.3.11.6)
the fis Radioactive material, Type C package, non fissile or fissile-excepted
les, the ty Radioactive material, Type C package, fissile
:Setggi r:;ra lal Arrangement (10.3.12)
~in accord ¢ Radioactive material, transported under special arrangement, non fissile or fissile-excepted
0.3.11 Radioactive material, transported under special arrangement, fissile

mum Hexafluoride (10.3.11.5)
| 2978 | Radioactive material, uranium hexafluoride, non fissile or fissile-excepted
{ 2977 |Radioactive material, uranium hexafluoride, fissile
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10.5 Packing
STATE VARIATION: USG-10

10.5.1 Shipper's Responsibility -

"rhe shipper is responsible for all aspects of the packing
of radioactive materials in compliance with these Regula-
tions. See also 5.0.1.

10.5.2 Packaging Criteria

10.5.2.4 Explanatory Information on
Packing of Radioactive Materials

10.5.2.4.1 Packing requirements for radioactive materi-
als vary with the particutar radionuclide (or radionuclides)
involved. In all cases, the radiation is considered; if the
material is not in “Special Form”, then the possibility of
leakage is considered; and if the miaterial is fissile, then
the possibility of criticality is considered. A further factor;

relevant if the guantity, i.e. activity, of the radioactive -

material is very large, is that the heat generated by the
radiation may be significant, in which case heat dissipa-
tion is considered. .

10.5.2.1.2 As noted in 10.5.2.1.1, the radiation level
depends on several factors — and the activity (quantity)
of the radioactive material is only one of those factors.
Equal quaniities of two different radicnuclides, each
packed in the same type of packaging, may produce very
different radiation levels both an the external surface of
the package and at any specific distance. Therefore, to
-ensure that radiation levels comply with specified permis-
sible limits, the specified permitted quantities vary with the
particular radionuclides involved.

10.5.21.3 The terms A, and A, used in these packing
requirements denote the maximum activity (or guantity)
limits for “Special Form™ and “other forms” respectively, of:
‘each radionuclide permitted in a Type A package. They’
also serve as the basic limits for other purposes. The
values of A, and A, for many radionuclides are listed in
Table 10.3.A: the values of A; and Ay for other cases
must be obtained by the approved procedures given in
10.3.2.2 to 10.3.2.5.

10.5.2.1.4 It may be observed from Table 10.3.A that for
many radionuclides the A, vaiue is less than the A, value,
but that for all others the A, value is the same as the A4
value. The A, value cannot be greater than the A, value.

10.5.21.5 When a radioactive material
packed in compliance with these packing requirements
the complete package in most cases, must be aliotted a
“Transport Index” in accordance with 10.5.14. The “Trans-
port Index’ is a number devised with the purpose of
indicating the relative degree of radiation hazard of
packages containing radioactive material.

10.5.2.1.6 The complete package, in most cases, must
also be allotted to one of three categories as shown in
Table 10.5:C and then labelled with the hazard label for

that category.
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" {¢) Industiial package Type 2 (Type IP=2 Package)

has been '

10.5.3 General Requirements

10.5.3.1 Radioactive material, packagings ang pg.
ages must meet the requirements of 10.6. The quan?itack
radicactive material in a package must not excee dVF?
limits specified in 10.3.11. The types of packages t?
radioactive materials covered by these-regulations arg :
(a) Excepted packages {10.5.8), )
(b} Industrial package Type 1 (Type WP—1 packas

(10.5.9.3); : Packag

(10.5.9.4), L.
(d) Industrial - package Type 3 (Type 1P-3 package)
(10.5.9.5); gt
{(e) Type A packages (10.5.10); :
( Type B{U}and B(M) packages (10.5.11);
(@) Type C Packages {10.5.12).

40.5.3.1.1 Packages containing fissile material or u
nium hexafluoride are subject to additional requiremerits

10.5.3.2 External Contamination: The non-fixed radio-
active contamination on any external surface of any
package must be kept as low as practicable and, under
normal conditions of transpost, must not exceed the
following limits: Lol
(a) 4 Bogfem? for beta and gamma emitters and low
soxicity alpha emitters, and :
{b) 0.4 Bg/cm? for all other alpha emitters.

These limits are applicable when averaged aver an'ére
of 300 cm? of any part of the surface. :

10.5.3.3 In the case of overpacks and freight containers
the level of non-fixed contamination on the external and.
internal surfaces must not exceed the limits specified:in
10.5.3.2. An overpack or freight container dedicated to.
the transport of radioactive material under exclusive use
is excepted from the requirements of this paragraph:
solely with regard to is internal surfaces and only for as:
long as it remains under that specific exclusive use.

10.5.3.4 Radioactive material meeting the criteria
other Classes or Divisions as defined in Section 3 miust:
be allocated fo Packing Group |, Il or Uil, as appropriat
by the application of the grouping criteria provided IT:
Section 3 corresponding fo the nature of the predominant
subsidiary risk. It must also be capable of meeting the
appropriate packaging performance criteria for the sub:
sidiary risk.
10.5.4 Different Radionuclides in One .
Package :

When different individual radionuclides are packaged- =
together in the same package, the total activity must be - :
determined as described in 10.3.2.4 and 10.3.2.5. 5

10.5.5 Packed with Other ltems

“A package containing radioactive material, other than an -
excepted package must not contain any other items
except such articles and documents as are necessary for
the use of the radioactive material. Low Specific Activity
materials {LSA) and Surface Contaminated Objects -
(SCO) may be packed with other items. Articles &N
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ments {and for LSA and SCO other items) may be
ded, provided that there is no interaction between
‘and the packaging or the radioactive contents that
d-reduce the safety of the package.

5.6 Overpacks Containing Packages

6 ] Packages of radioactive material may be com-

_package contained therein meets the applicable
rernents of these Regulations. However, packages of
i material for which the tfransport index exceeds zero
ot be carried in an overpack.

6:2 Only the original shipper of the packages
ined within an overpack is permitted to use the
od of direct measurement of radiation level to
ine the transport index of a rigid overpack.

e .7 Requirements Before Shipment
n-fixe 1 Requirements Before

. Shipment

e the first shlpment of any package the following
rements must be fulfilled:

each Type B(U), Type B(M) and Type C package
nd for each package containing fissile material, it
must be ensured that the effectiveness of its
hnetdmg, containment system, and, where neces-
ary, the heat transfer characteristics, and the effec-
veness of the cenfinement system, are within the
mits applicable to or specified for the approved
ext esign:

the design pressure of the contamment system
xceeds 35 kPa (0.35 bar, 5 1bfin?) {gauge), it must
e ensured that the containment system of each
ackage conforms to the approved design require-
ents relating to the capability of that system fo
aintain its integrity under that pressure;

eutron poisons are specifically included as compo-
ents of the package, tests must be performed to
onfirm the presence and distribution of those neu-
poisons in order to comply with the requirements
f 10.6.2.8.

5.7.2 Requirements Before Each
i ment

.21 Before each shipment of any package the
ing requirements must be fulfilled:

any package.it must be ensured that all the
equitements specified in the relevant provisions of
‘these Regulations have been satisfied;

ach Type B(U) and Type B(M) and Type C package
ust be held until equilibrium conditions have been
pproached. closely enough to demonsirate compli-
nce with ‘the requirements for temperature and
ressure, unless an exemption from these require-
ents has recelved unifateral approvat;

EDITION, 1 JANUARY 2011

together in an overpack for transport, provided that .

r each package containing fissile material where

(c)

(d)

{e)

®

{g)

(h)

for each package requiring competent authority
approval, it must be ensured that all the requirements
specified in the approval certificates have been met;

for each Type B(U), Type B(M) and Type C package
it must be ensured by examination and/or appropriate
tests that all. closures, valves and other openings
of the containment system through which the radio-
active contents might escape are properly closed
and, where appropriate, sealed in the manner for
which the demonstrations of compliance with the
requirements of 10.6.258 and 10.6.2.7.4 were
made;

it must be ensured that lifting attachments which do
not meet the regquirements of 10.6.0.3, have been
removed or otherwise rendered incapable of being
used 1o lift the package, in accordance with 10.6.0.4;

for each Special Form radioactive material, it must be
ensured that all the requirements specified in the
approval certificate and the relevant provisions of
these Regulations have been satisfied;

for packages containing figsile material the measure-
ment specified in 10.6.2.8.1.4(b) and the tesis to
demonstrate closure of each package as specified in
10.6.2.8.2 must be performed where applicable; and

for each low dispersible radioactive material, it must
be ensured that all the requirements specified in the
approval ceriificate and the relevant provisions of
these Regulations have been satisfied.

10.5.7.2.2 Before making any shipment, the shipper
must have in his possession a copy of any instructions for
the proper closing of the package and any other prepara-
tion for shipment, together with a copy of each of the
following certificates relevant to the package:

2

Special Form approval cettificate; -
Low dispersible radioactive materiaf;
Packages containing 0.1 kg or more of uranium

-~ hexafiuoride;

Type B package design approval cerificate;
Type B(M) package shipment approval certificate;

Type C package design approval and shipment
approval certificate;

Fissile Material package design approval certificate;
Fissile Material package shipment approval certifi-
cate;

Special Arrangement approval certificate.

Note:

Package design approval and package ' shipment
approval may be combined on a single cerlificate.

For package designs where a competent authority
issued certificate is not required, the shipper must, on
requiest, make available for inspection by the relevant
authority, documentary evidence of the compliance of
the package design with ali the applicable require~
ments.
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10.5.8 Excepted Packages
STATE VARIATIONS: CHG-03, JPG-03/10/23, RUG-01

OPERATOR VARIATIONS: BR-11, CA-07, DL-01, 1J-07,
KE-06 : '

Excepted Package is a packaging, used for containing
radioactive material, that is designed to meet the require-
ments of 10.6.0 and 10.6.1.

10.5.8.1 General

Radioactive materials in limited quantities, instruments,

manufactured articles and empty packagings as specified

in 10.3.11.1 may be transported as excepted packages,
provided that:

(a) the radiation level at any point on the external
surface of the package does not exceed 5 uSv/h
(0.5 mrem/h);

(b} if the excepted package contains fissile material, one
of the requirements provided by 10.3.7.2 must be

. met, and the smallest dimension of the package must
not be less than 10 cm; and :

{c) the non-fixed radioactive contamination on any exter-
nal surface of the excepted package does not
exceed the limits of 10.5.3.2;

{d) & transported by air mail, the requirements of Sub-
section 10.2.2 are met.

10.5.8.2 Exceptions

10.5.8.2.1 Excepted packages are subject to the provi-

sions of the Regulations relating to:

training requirements (1.5);

package marking {10.7.1.3.2); . .

“Excepted package” label (10.7.4.4.3); -

air waybill completion {10.8.8.3),

inspection and decontamination requirements (9.4.3);

the reporting of dangerous goods accidents, inci-

dents and other occurrences (9.6.1, 2.6.2); '

® gegeral packaging requirements (10.6.0 to 10.6.1);
an

e any other provisions specifically retained in this
Section.

10.5.8.2.2 Exce';')ted péckages' are not subject to the
provisions relating to:

e categorisation of packages (10.5.15.1};

e packing (23.10.7, 1055, 10.56, 10596 to
10.5.9.9, Tables 9.3.B and 10.5.B);

e packaging nomenclature, marking requirements and
tests {Subsection 10.8, except for 10.6.2.1);

marking (10.7.1 except as required in 10.7.1.3.2);
jabelling (10.7.2 except as required in 10.7.4.4.3);

documentation (Subsection 10.8, except for
10.8.8.3) and

e other shippers and opefators responsibilities (Sub-
section 10.10).
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10.5.8.3 Other Hazards

For excepted packages of radioactive materials posseg,
ing any other dangerous characteristics, the other hayy,
takes precedence. Therefore, the package IS subjeg to
the Regulations relevant to the other hazard, see Spegy
Provision A130. '

10.5.9 Requirements and Controls for
Transport of LSA Material and SCO

STATE VARIATION: CAG-02

OPERATOR VARIATIONS: JL-03, KZ-02, NH-06, UA.09
UX-10, VN-09 i

10.5.9.1 Application

industrial Packaging may be used for Low Specific
Activity (LSA) material and Surface Contaminated Objects
{SCO) (see 10.3.5 and 10.3.6). .

10.5.9.2 Activity Limit

The total activity in a single package of LSA material or in
a single package of SCO must be so restricted that the
radiation level specified in 10.5.9.6 is not exceeded, and
the activity in a single package must also be so restricted
that the activity limits for an aircraft specified in
Table 9.3.B are not exceeded. A single package of
non-combustible solid LSA-Il or LSA-III material must not
contain an activity greater than 3,000 A,.

10.5.9.3 Industrial Package Type 1

A packaging or freight container containing LSA material
or Surface Contaminated Object (SCO) that is designed
to meet the requirements of 10.8.2.2.1 is an Industrial
Package Type 1.

10.5.94 lndﬁstrial 'P'ackage Type 2

A packaging or freight container containing LSA material
or Surface Contaminated Object (SCO) that is designed
to meet the requirements of 10.6.2.2.2 is an Industrial
Package Type 2. Packages or freight containers may also
be used as Industrial Packages Type 2 (Type IP-2) in
accordance with the requirements of 10.6.2.2.2 and
10.6.2.2.5.

10.5.9.5 Industrial Package Type 3

A packaging or freight container containing LSA material
or Surface Contaminated Object (SCO) that is designed
to meet the requirements of 10.6.2.2.3 is an Industrial
Package Type 3. Freight containers may also be used as
an Industrial Package Type 3 (Type IP-3) in accordance
with the requirements of 10.6.2.2.5.

10.5.9.6 LSA and SCO Quantity Limit

The quantity of Low Specific Activity material {LSA)
or Surface Contaminated Objects (SCO) in a single
Industrial Package Type 1, Industrial Package Type 2,
industrial Package Type 3 must be so restricted that the
external radiation level at 3 m (10 ft) from the unshielded
material does not exceed 10 mSv/h {1 rem/h).
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.9.7 L3SA and 8CO — Fissile

aterial and SCQO which is, or contains, fissile
rzal must meet the applicable requirements of
0.5and 10.6.2.8.1.2.

:9.8. LSA and SCO — Restrictions

ages and freight containers containing LSA material
CO must meet the requirements of 10.5.3.2 and
5. LSA material in group LSA- and SCO in group
must not be transported unpackaged.

9.9 LSA and SCO — Integrity Limits

material and SCO must be packaged in accordance
ble 10.5.A.

TABLE 10.5.A
ndustrial Package Integrity Requirements
for LSA Material and SCO (10.5.9.9)

Industrial Package Type (see 10.6.2.2)
“Contents
g Exclusive Use NOT Under
; Exclusive Use
Type 1 Type 1
Type 1 Type 2
Type 2 Type 2
uid and gas Type 2 Type 3
Type 2 Type 3
Type 1 Type 1
Type 2 Type 2

10 Type A Packages

‘A packages must not contain activities greater than
Special Form radioactive material}) or A, (if not
Form Radioactive Material). Type A packages
e designed to meet the requirements of 10.6.0,
10.6.2.4.110 10.6.2.4.4,

A1 Type B(U) and B(M) Packages

E VARIATIONS: BEG-04, CAG-03, DEG-02,
01, FRG-04, ITG-02, JPG-08/26, NLG-03, USG-10

RATOR VARIATIONS: JL-03/05, KE-05, KZ-02,
8, NH-06, OZ-04, PX-04, TU-10, UA-09, UX-10,

1.1 -Activity Limits -
B(U) and Type B{M) must in addition not contain
ies greater than the following:

or low dispersible radioactive material, as authorized
or the package design as specified in the certificate
f approval; _

or Special Form radioactive material, 3,000 A, or
00,000 A;, whichever is the lower; or

r all other radioactive material, 3,000 A,.
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10.5.11.2 Unilateral Approval

Each Type B(U) package design requires unilateral
approval, i.e. approval of the competent authority of the
State of origin of design only, except that

(a) a Type B{U) package design for fissile material,
which is also subject to 10.5.11.3 and 10.5.7.2.2,
must require multilateral approval; and _

(b) a Type B(U) package design for low dispersible

*  radioactive material must require multilateral
approval.

10.5.11.3 Multilateral Approval

Each Type B(M) package design requires multilateral
approval, i.e. approval by the competent authorities of the
‘State of origin and of each State through or into which the
package is to be transported (see Note following definition
of "Multilateral Approval” in Appendix A).

Nofe: ) '
Type B(M) packages are forbidden on Passenger Alrcraft.

10.5.12 Type C Packages

Type C packages may contain activities greater than A,
(if Special Form radioactive material) or A, (if not in
Special Form radioactive material). Type C packages
must be designed o meet the requirements of 10.6.0,
106.1, 106.2.4.1 except for 10.6.2.4.1(b), 10.6.2.4.2,
106253, 106.254, 106258, 1062511 to
10.6.2.5.16, and, in addition, the requirements specified in
10.6.2.7.3 to 10.6.2.7.5.

10.5.13 Packages Contalnmg F|S$|!e
Materials

STATE VARIATIONS: CAG—G‘L DEG’—O‘IJ’OZ, DKG~O1,
ITG-01/02, JPG-08/26, NLG-03, RUG-01/02, USG-10

OPERATOR VARIATIONS: AV-08, BR-11, C8-01, CA-11,
Cv-01, DO-05, GF-07, HF-01, IB-02, IC-13, 1J-03, JL-03,
KZ-02, LA-15, LG-01, MH-17, MU- 01 NH-086, OK 03,
QU-09, QY-05, SQ-04, UA-09, VN- 09

10.5.13.1 Fissile Material Activity Limit

Unless excepted by 10.3.7.2, any packages containing
fissile material must not contain:

(a) a mass of fissile material (or mass of each fissile
nuclide for mixtures when appropriate) different than
that authorized for the package design;

(b} any radionuclide or fissile material different from
those authorized for the package design; or

{c) contents in a form or physical or chemical state, or in
a spatial arrangement, different from those author-
ized for the package design;

as specified in the cerlificate of approval where

appropriate.

10.5.13.2 Design

The design for packaging for fissile material must comply
in all respects with the requirements for packages con-
taining fissile materials of 10.3.7 and 10.6.2.8.
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10.5.13.3 Approval .

Each package design for fissile material requires muttilat-
eral approval, i.e. approval by the competent authorities
of the State of origin and of each State through or into
which the package is to be transported.

10.5.14 Determination of Transport
Index and Criticality Safety index

STATE VARIATIONS: JPG-02/17, USG-10

10.5.14.1 Determination of Transport
Index (TH)

Transport Index (Tl}.is a single number assigned fo a
package, overpack or freighi container used to provide
control over radiation exposure. It is also used to estab-
lish categories for labelling, to determine whether frans-
port under exclusive use is required; to establish spacing
requirements during storage in transit, and to define the
number of  packages allowed in a freight container or
aboard an aircraft. The Tl is determined as described in
10.5.14.1.1 and 10.5.14,1.2.

10.5.14.1.1 Transport Index — Radiation
Exposure Control

The T based on radiation expasure control for a pack~
age, -overpack or freight container is the number dertived
using the following procedure:

{a) determine the maximum radiation fevel at a distance
of 1 m from the external surfaces of the package,
overpack or freight container. Where the radiation
level is ‘determined in units of millisievert per hour
{mSv/h), the value determined must be muitiplied by
100. (Where the radiation level is determined in units
‘of millirem per hour (mrem/h), the value determined
is not changed.) For uranium and thorium ores and
concentrates, the maximum radiation dose rate . at
any point 1 m from the external surface of the load
may be taken as: -

o 0.4 mSv/h (40 mrem/h) — for ores and physical
concentrates of uranium and thorium;

0.3 mSv/h (30 mrem/h} — for chemical concen-
trates of thorium; or

0.02 mSv/h (2 mrem/h) — for chemical concen-
trates of uranium, other than wranium
hexafiucride.

for freight containers the value determ;ned in (a)

must be multiplied by the appropnate factor from
Tabie 10.5.B;

TABLE 10.5.B
Multiplication Factors for Freight Containers
(10.5.14.1.1(b})

Largest Cross-Sectional
Area of the Freight
Centainer

=2l m: 1
>1 m? to <5 m? ' '
=5 m? to =20 m? ' 3

>20 m? IR 10

Multiplication Factor

{c) the figure obtained in {a) and {b) must be roundeq up
to the first decimal place {e.g. 1.13 becomes 1.2),
except that a value of 0.05 or less may be consig-
ered as zero.

10.5.14.1.2 Transport Index'— Consignment

The Transport Index for each overpack or freight con-
tainer must be determined as either the sum of the Tis of
all the packages contained, or by direct measurement of

_radiation level, except in the case of non-rigid overpacks

for which the transport index must be determined only as
the sum of the Tls of all the packages.

10.5.14.2 Determination of Criticality
Safety Index (CSl)

10.5.14.2.1 The Criticality Safety Index (CSI) for pack-
ages containing fissile material must be obtained by
dividing the number 50 by the smaller of the two values of
N derived using the procedures specified in 10.5.2.8.3,
i.e. CS! equals 50/N. The value of the Criticality Safety
Index may be zero, provided that an unlimited number of
packages is subcritical, ie. N is eﬁectlvely equal fo
infinity.

10.5.14.2.2 The Criticality Safety Index (CSI) for each
overpack or freight container must be determined as the
sum of the CSls of all the packages contained. The same
procedure must be followed for determining the total sum
of CSls in a consignment or aboard an aircraft.

10.5.15 Limits on Transport Index (Tl),
Criticality Safety Index (CSI), Radiation
Levels for Packages and Overpacks
STATE VARIATIONS: JPG-02/17, USG-10 =~
OPERATOR VARIATIONS: E8-03, LG-02, VN-09

10.5.15.1 Packages and overpacks must be assigned o
Category |-White, Il-Yellow or lll-Yellow in accordance
with Table 10.5.C and with the requirements set out
below. Each category is aSS|gned a specific label; this
lakelling system is outlined in 10.7.2:

(a). for a package or overpack, both the transport index
and the surface radiation level conditions must beé
taken into account in determining -which is the
appropriate category. Where the transport index

. satisfies the condition for one category but the
. surface radiation level satisfies the condition for 2
different category, the package must be assigned 0
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he higher category of the two. For this purpose,
category [-White belng regarded as the lowest cate-
ory;

he Transport Index must be determined following the
rocedures specified in 10.5.14.1.1;

f the Transport Index is greater than 10, the package
r overpack must be transported under exciusive
ise;

200 mrem/h), the package or overpack must be
ransported under exclusive use and under the provi-
ions of 8.3.10.3;

f the surface radiation level is greater than 2 mSv/h,

{e) a package transported under a special arrangement
must be assigned to Category ill-Yellow, except
under the provisions of 10.5,15.2;

(i an overpack which contains packages transported -

under special arrangement must be assigned to
Category 1l-Yellow, except under the provisions of
10.5.15.2.

10.5.15.2 In all cases of international transport of pack-
ages requiring competent  authority design or shipment
approval, for which different approval types apply in the
different countries concerned by the shipment, the cate-
gorisation must be in accordance with the certificate of
the country of origin of design.

TABLE 10.5.C
Category Determination for Packages, Overpacks and Freight Containers (10.5.15.1)

Categories of Packages (Other Than Excepted Packages) and Overpacks

Transport index

Maximum Radiation Levei at any Point on
External Surface

Catfegory

Mot more than 0.G05 mSv/h (0.5 mrem/h}

I-White

& than 0 but not more than 1*

More than 0.005 mSv/h (0.5 mremv/h) but not more | il-Yellow
than 0.5 mSv/h {50 mrem/h}

rethan 1 but not more than 10

More than 0.5 mSv/h (50 mremvh) but net more H-Yellow
: than 2 mSv/h (200 mrem/h)
e than 10 More than 2 mSv/h (200 mrem/h) but not more -Yeilow™

than 10 mSvih {1000 mrem/h)

518 Special Arrangement
\TE VARIATIONS: BEG-04, DEG-02, DKG-01

e radioactive material does not comply with any of the
hods of packing provided in this subsection, the
erial may be permitted to be carried under special
gement. The provisions for carrying the radicactive
erfal under special arrangement must he approved by
‘competent authorities of the States concerned (note
. for radioactive consignments this includes only the
es of origin, transit and destination). These provisions
t be adequate to ensure that the overall level of
ty in transport and intransit storage is at least
ivalent to the level of safety which would be provided
| the applicable requirements of these Regulations had
n' met. Each consignment must have multilateral
roval.

A7 Exclusive Use

7.1 Except for consignments under exclusive use,
e Transport Index of any individual package or overpack
t not exceed 10, nor must the Criticality Safety Index
ny package or overpack exceed 50,

17.2  Except for packages or overpacks transported
r exclusive use under the conditions specified in
10.3.1, the maximum radiation level at any point on
external surface of a package or overpack must not
ed 2 mSv/h (200 mremlh)
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 If the measured Tl is not greater than 0.05, the value guoted may be zero in accordance with 10.5.14.1.1(c).
u"s_t be transported under exclusive use and special arangement (see 10.5.16 and 10.5.17).

10.5.17.3 The maximum radiation level at any point on
any external surface of a package or overpack under
exclusive use must not exceed 10 mSw/h (1,000 mrem/h).

10.6 Packaging Specifications
and Performance Testing

10.6.0 General Requirements

10.6.0.1 Package and packaging performance specifica-
tions, in terms of retention of integrity of containment and
shielding, depend upon the quantity and nature of the
radioactive material transported. Performance specifica-
tions applied are graded to take into account conditions of
transport characterized by the following severity levels:

{a) conditions likely to be encountered in routine trans-
port (incident-free);

{b) normal conditions of transport {minor mishaps); and

(c) accident conditions of transport.

The performance specifications :nciude des;gn require-
ments and tests.

10.6.0.2 The package must be do designed in relation
to its weight, volume and shape that it can be easily and
safely handled and fransported. In addition, the package
must be do designed that it can be properly secured in
the aircraft during transport.

10.6.0.3 The design must be such that any lifting
attachments on the package will not fail when used in the
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intended manner and that, if failure of the attachments
should occur, the ability of the package to meet other
requirements of these Regulations would not be impaired.
The design must take account of appropriate safety
factors to cover snaich lifting.

10.6.0.4 Attachments, and any other features on the
outer surface of the package, which could be used to lift
it, must be designed either to support its weight in
accordance with the requirements of 10.6.0.3 or must be
removable or otherwise rendered incapable of being used
during transport.

10.6.0.5 As far as practicablé, the packaging musi be'so
designed and finished that the external surfaces are
free from profruding features and can be easily decon-
taminated.

10.6.0.6 As far as practicable, the outer layer of the
package must be so designed as to prevent the collection
and the retention of water.

10.6.0.7 Any features added to the package at the time
of iransport, which are not part of the package, must not
reduce its safety.

10.6.0.8 The package must be capable of withstanding
the effects of any acceleration, vibration or vibration
resonance which may arise under conditions likely to be
encountered in routine transport without any deterioration
in the effectiveness of the closing devices on the various
receptacles or in the integrity of the package as a whole.
In particular, nuts, bolts and other securing devices must
be so designed as to prevent them from becoming loose
or being released unintentionally, even after repeated
use.

Nofe: _ o _ . _
Information on vibration in commercial aircraft is given in
5.0.4.3.

10.6.0.9 The materials of the packaging and any other
components or structures must be physically and chemi-
cally compatible with each other and with the radioactive
contents. Account must be taken of their behaviour under
irradiation.

10.6.0.10 Al vaives through which the radioactive con-
tents could otherwise escape must be protected against
unauthorized operation. The design of the package must
take into account ambient temperatures and pressures
that are-likely to be encountered under normal conditions
of transport. For radioactive material having other
dangerous properties, the package design must take into
account those properties.

10.6.1 Additional Requirements
for Packages Transported by Air

10.6.1.1 The temperature of the accessible surfaces of
packages must not exceed 50°C (122°F) at an ambient
temperature of 38°C (100°F) with no account taken for
insolation. ' '

10.6.1.2 Packages must be so designed that, if they
were exposed o ambient temperatures ranging from
-40°C to +55°C (-40°F to +131°F), the integrity of contain-
ment would not be impaired.
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10.6.1.3 Packages containing radicactive materig My
be capable of withstanding without leakage, an intemst|
pressure that produces a pressure differential of not |esa N
than the maximum normal operating pressure lug
95 kPa.

10.6.2 Packaging Requirements

10.6.2.1 Requirements for Excepted
Packages :

An Excepted Package is a packaging containing radiegg.
tive material that is designed to mest the requiremengs
specified in 10.6.0 and 10.6.1.

10.6.2.2 Requirements for Industrial
Packages

10.6.2.2.1 Industrial Packages Type 1
(Type IP-1)

An Industrial Package Type 1 (Type IP-1) is a packaging
or freight container containing Low Specific Activity (LSA)
material or Surface Contaminated Object (SCQ) that is
designed to meet the requirements specified in 10.6.0
and 10.6.1. The smallest overall external dimension of the
package must not be less than 10 cm.

10.6.2,.2.2 Industrial Packages Type 2
(Type 1P-2)

An Industrial Package Type 2 (Type IP-2) is a packaging
or freight container containing Low Specific Activity (LSA)
material or Surface Contaminated Object (SCO) that must
meet the requirements for an Industrial Package Type 1
as specified in 10.6.2.2.1 and, in addition, if it were
subjected to the tests specified in 106.34.3 and
10.6.3.4.4 it would prevent: '

{a} the loss or dispersal of the radioactive contents; and

{b) more than a 20% increase in the maximum radiation
level at any external surface of the package.

For package and freight container altemative see
10.6.2.2.4 and 10.6.2.2.5. : '

10.6.2.2.3 Industrial Package Type 3 {Type iP-3)

An Industrial Package Type 3 (Type IP-3) is a packaging
or freight container containing Low Specific Activity (LSA)
material or Surface Contaminated Object (SCQ) that must
meet the requirements specified in 10.6.2.4.1 and
10.6.2.4.2. For freight container alternative 5€€
10.6.2.2.5,

10.6.2.2.4 Alternative Requirements
for Industrial Packages Type 2

Packages may be. used as Industrial Package Type 2
{Type IP-2) provided that:

{a). they satisfy the requirements of Type IP-1 specified
TiA10.6.2.2.1; o _
(b) they are designed to satisfy the requirements pre-
scribed for Packing Group | or Il in Subsections .
{o 6.3 of these Regulations; and
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when subjected to the tests required for Packing
Group | or Il in Subsection 6.3 they would prevent:

e loss or dispersal of the radioactive contents; and
e more than a 20% increase in the maximum

package

2. 5 Freight Container Alternative

t containers with the characteristics of a permanent
closure may also be used as Industrial Packages
;pes 2 and 3, (Types IP-2 or IP-3) provided that:

the radioactive contents are restricted to solid
material;

they are designed to conform to the requirements
prescribed in the docurment SO 1496-1:1990,
‘Series 1 Freight Containers — Specifications and
sting — Part 1: General Cargo Containers” and
subsequent amendments 1:1993, 2:1998, 3:2005,
4:2006 and 52008, excluding dimensions and
ratings. They must be desighed such that if subjected
0 the tests prescribed in that document and the
agcelerations occurring during routine conditions of
nsport they would prevent:

loss or dispersal of the radioactive contents, and

~more than 20% increase in the maximum radia-
tion level at any external surface of the freight
: centamer

.3 Requwements for Packages.
taining Uranium Hexafluoride

3.1 Packages designed to contain uranium
fluoride must meet the requirements prescribed
e in these Regulations which pertain to the
ve and fissile propernes of the material. Except
flowed in 10.6.2.3.4, uranium hexafluoride in gquan-
of 0.1 kg or more must also be packaged and
red in accordance with the provisions of
95:2005 “Nuclear Energy—Packaging of uranium
oride (UF;) for transport’, and the requirements of
3.2 and 10.6.2.3.3.

3.2 Each package des&gned to contain 0.1 kg or
f uranium hexafluoride must be designed so that it
meet the following requirements:

stand without leakage and without unacceptable
stress, as specified in 1SO 7195:2005, the structural
t as specified in 10.6.3.8;

hstand without loss or dispersal of the uranium
xafluoride the free drop test specified in 10.6.3.4.3;
d

Withstand without rupfure of the containment system
thermal test specified in 10.6.3.6.2.

3.3 Packages designed to contain 0.1 kg or more
lum hexafluoride must not be provided with pres-
lief devices.

TION, 1 JANUARY 20114

radiation level at any external surface of the

10.6.2.3.4 Subject to the approval of the competent
authority, packages designed to contain 0.1 kg or more of
uranium hexaffuoride may be transported if:

(a) the packages are designed fo international or
national standards other than 1SO 7195.2005 pro-
vided an equivalent level of safety is maintained,

(b} the packages are designed to withstand without
leakage and without unacceptable stress a test
pressure less than 276 MPa as specmed in
10.6.3.8; or

{e) for packages designed to contain 9,000 kg or more of
uranium hexaflucride, the packages do not meef the
requirement of 10.6.2.32(c);,

{d) in all other respects the requirements specified in
10.6.2.3.1 to 10.6.2.3.3 must be satisfied.

10.6.2.4 Requirements for Type A
Packages

A Type A package is a packaging containing an activity
up to A, (if Special Form radioactive material) or up to A,
(i not Special Form Radioactive Material). Type A pack-
ages must be designed to meet the requirements of
10.6.0, 10.6.1, 10.6.2.4.1 to 10.6.2.4.4.

10.6.2.4.1 General

10.6.2.4.1.1 The sma!lest overall external dimension of
the package must not be less than 10 cm. -

10.6.2.4.1.2 The autside of every package must-incor-
porate a feafure, such as a seal, which is not readily
breakable and which, while intact, will be, e\ndence that
the package has not been opened. ‘ . -

10.6.2.4.1.3 Any tie-down attachments on the package
must be so designed that, under both normal -and
accident conditions, the forces in those attachments must
not impair the ability of the package to meet the requtre-
ments of these Regulations.

10.6.2.4.1.4 The design of the package must take into
account temperatures ranging from -40°C to +70°C (-40°F
to +158°F) for the components of the packaging. Special
attention must be given to freezing temperatures for liquid
contents and fo the potential degradation of packaging
materials within the given temperature range.

10.6.2.4.1.5 The design, fabrication and manufacturing
techniques must be in accordance with naticnai or inter-
national standards, or other requwements acceptable to
the competent authority.

10.6.24.1.6 A package must be designed so that if it

were subjected o the tests specified in 10.6.3.4, it would

prevent: _

{a} more than a 20% increase in the maximum radiation
level at any external surface of the package; and

(b) loss or dispersal of the radicactive contents.

10.6.2.4.2 Containment System

10.6.2.4.2.1 The design must include a containment
system securely closed by a posifive fastening device
which cannot be opened unintentionally or by pressure
which may develop within the package.
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10.6.2.4.2.2 Special Form radioactive material may be
considered as a component of the containment sysiem.

10.6.2.4.2.3 If the containment system forms a separate
unit of the package, it must be capable of being securely
closed by a positive fastening device which is indepen-
dent of any other part of the packaging.

10.6.2.4.2.4 The design of any component of the con-
tainment system must take into account, where appli-
cable, the radiolytic decomposition of liquids and .other
vulnerable materials and the generation of gas by
chemical reaction and radiolysis.

10.6.2.4.2.5 The containment system must retain its
radicactive contents under a reduction of ambient pres-
sure to 60 kPa.

must be provided with an enclosure to retain any leakage
from the valve.

10.6.2.4.2.7 A radiation shield which encloses a compo-
nent of the package specified as a part of the contain-
ment system must be so designed as to prevent the
unintentional release of that component from the shield.
Where the radiation shield and such component within it
form a separate unit, the radiation shield must be capable
of being securely closed by a positive fastening device
which is independent of any other packaging structure.

10.6.2.4.3 Additional Requirements for Type A
Packages Designed to Contain Liquids

10.6.2.4.3.1 Type A packages designed to contain liquid
radicactive Mmaterial must be adequate to meet the
conditions specified in 10.6.2.4.1.6 if the package is
subjected to the tests specified in 10.6.3.5. B

10.6.2.4.3.2 Type A" packages designed to -contain
liquids must be provided with sufficient absorbent material
to absorb twica the volume of the liquid contents. Such
absorbent material must be suitably positionad so as to
contact the liguid in the event of leakage. Alternatively the
package must be provided with a containment system
composed of primary inner and secondary outer contain-
ment components designed to enclose the liquid contents
completely and ensure their retention within the secon-
dary outer containment components, even if the primary
inner components |eak. .

10.6.2.4.3.3 The design of a package intended for liquid
radioactive . material. must make provision for ullage to
accommodate variations in the temperature of the con-
tents, dynamic effects and filling dynamics.

10.6.2.4.4 Additional Requirements for Type A
Packages Designed to Contain Gases

10.6.2.4.41 A package designed for gases must pre-
vent loss or dispersal of the radioactive contents if the
package were subjected to the tests specified in 10.6.3.5.
A Type A package designed for tritium gas or for noble
gases must be excepted from this requirement.
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10.6.2.5 Requirements for Type B(U)
Packages :

10.6.2.5.1 A Type B package is a packaging contyjy-

an activity that may be in excess of A; (if Specig| Fo'ﬂg_:
radicactive material) or in excess of A; {if not Speciat
Form radioactive material). ol

10.6.2.5.2 Type B(U) packages must be designeq §

meet the reguirements of 106.0, 10.6.1, 10.6_24?-
except for 10.6.2.4.1.6(b), 10.6.24.2 and in addition'-'i
the requirements specified in 10.6.2.5.3 to 10.6.2.5.15. _.°_
10.6.2.5.3 A package must be so designed that, un:dér"
the ambient conditions specified below, the heat
generated within the package by the radioactive contengs
will not, under normal conditions of fransport, as demgp:
strated by the tests in 10.8.3.4, adversely affect tha
package in such a way that it would fail to meet the
applicable requirements for containment and shielding

left unattended for a period of one week. Particuly
attention must be paid to the effects of heat, which may: *

{a) alter the arrangement, the geometrical form or the
physical state of the radioactive contents or, if the
material is enclosed in a can or receptacle (for
example, clad fuel elements), cause the can, recep-
tacte or material to deform or meit;

{b) lessen the efficiency of the packaging through diffe.- :
rential thermal expansion or cracking or melting of -
the radiation shielding material, or

(c) in combination with moisture, accelerate corrosion,

10.6.2.5.4 For the purposes of 10.6.2.5.3, the ambient
temperature must be taken as 38°C and the solar’
insolation conditions must be assumed to be as given by
Table 10.6.A. :

10.6.2.5.5 A package must be so designed that, under.-... @
the ambient condition specified in 10.6.2.5.4 and in the

absence of insolation, the temperature of the accessible =
surfaces of a package must not exceed 50°C, unless the:
package is transported under exclusive use. T

10.6.2.5.6 |n meeting the requirements of 106.1.1% ..
account may be taken of barriers or screens intended to. " -
give protection to persons without the need for the .=
barriers or screens being subject to any fest. i

e m e e A

_ TABLE 10.6.A
Type B Package Insolation Criteria (10.6.2.5.4)
. Insolation .
for
%2 hours
per day
Case Form and Location of Surface Wim? _
Ak
1 | P1at surfaces transported horlzontally - downward
facing 8
2 | Flat surfaces transported horizontally - upward
facing 800
Surfaces fransported vertically 200*
Other downward facing (not herizontal} surfaces 200°
00"
All other surfaces - | 400

*  Alternatively, a sine function may be used, adopting
an absorption coefficient and neglecting the effects of

possible reflection from neighbouring objects.

52nd EDITION, 1 JANUARY 2011




Radioactive Material

0.6.2.5.7 A package which includes thermal protection
the purpose of satisfying the requirements of the
ermal test specified in 10.6.3.6.2 must be so designed
iat. such protection will remain effective if the packaging
ubjected to the tests specified in 10.6.3.4; 10.6.3.6.1.1
p Test 1 and 10.6.3.6.1.2 Drop Test 2 or 10.6.3.6.1.2
o Test 2 and 10.6.3.6.1.3 Drop Test 3, as appropriate.
such protection on the exterior of the package must
-be rendered ineffective by conditions commonly
ountered in normal handling or Fansport, or in acci-
ents, and which are not simulated in the tests referred to
ove, e.4. by ripping, cutting, skidding abrasion or other
gh handling.

.2.5.8 A packége must be so designed that, if it
& subjected to:

‘the tests specified in 10.6.3.4, it would restrict the
loss of radicactive contents fo not more than 109 A,
‘ner hour; and

the tests specified in 106.3.6, 10.6.3.6.1.2 Drop
est 2, 10.6.3.6.2 and 10.6.3.6.3.1 and the tests in:

10.6.3.6.1.3 Drop Test 3 when the package has
. a weight fess than or equal to 500 kg, an overall
density not greater than 1,000 kg/m® based on
the external dimensions, and radicactive con-
tents greater than 1,000 A, not as Special Form
radicactive material; or .

10.6.3.6.1.1 Drop Test 1 for all other packages.

atld meet the following requirements:

fetain sufficient shielding to ensure that the radiation
vel at 1 m from the surface of the package would
ot exceed 10 mSv/h with the maximum radicactive
ntents for which the package is designed to
ihtain; and

strict the accumulated loss of radioactive contents
in"a period of one week to not more than 10 A, for
Krypton-85 and not more than A2 for alf other
dienuclides.

5 9 Where m!xtures of different radlonuclldes are
t, the provisions of 10.3.2.4 and 10.3.2.5 must
except that for Krypton-85 an effective A, value
to 100 TBgq may be used. For 10.6.2.5.8(a), the
n must take info account the external contamlna-
ations of 10.5.3.2.

10 A package for radioactive contents with
greater than 10° A, must be so designed that if it

5.1 Compliance with the permitted activity
imits must not depend either upon filters or upon
chanical cooling system.

512 A package must not include a pressure
ystem from the containment system which would
he release of radioactive material fo the environ-
under’ the conditions of the tests specified in-
4,10.6.3.6 and 10.6.3.6.1 to 10.6.3.6.3.

513 A package must be so designed that if it
it the maximum normal operating pressure and it
Ubjected to the tests specified in 10.6.3.4, 10.6.3.6
6.3.6.1 to 10.6.3.6.3, the level of straing in the
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containment system would not attain values which would
adversely affect the package in such a way that it would
fail to meet the applicable requirements.

10.6.2.5.14 A package must not have a maximum
normal operating pressure in excess of a gauge pressure
of 700 kPa. .

10.6.2.5.15 A package containing low dispersible radio-
active material must be so designed that any features
added to the low dispersible radioactive material that are
not part of it, or any internal components of the packaging
must not adversely affect the performance of the fow
dispersible radioactive material. . .

10.6.2.5.16 A package must be designed for an ambient
temperature range from -40°C to +38°C.

10.6.2.6 Requirements for Type B(M)
Packages

10.6.2.6.1 Type B(M) packages must meet the require-
ments for Type B(U) packages specified in 10.6.2.5.2
except that for packages to be transported solely within a
specified State or solely between specified States, condi-
tions other than those given'in 10.6.2.4.1.4, 10.6.2.5.4,
10.6.2.5.10 to 10.6.25.16 may be assumed with the
approval of the competent authorities of those States. Not
withstanding, the requirements for Type B(U) packages
specified in 10.6.2.5.10 to 10.6.2.5.16 must be met as far
as practicable.

10.6.2.7 Requirements for Type C
Packages

10.6.2.7.1 A Type C package is a packaging containing
an activity that may be in excess of A, (if Special Form
radioactive materiat) or in excess of A, (if not in Special
Form radioactive material).

10.6.2.7.2 Type C packages must be designed to
meet the requirements of 10.8.0, 10.6.1, 106241
except for 10.6.2.4.1(b), 10.6.2.4.2, 10.6.2.5.3, 10.6.2.5.4,
10.6.2.5.6, 10.6.2.5.11 10'10.6.2.5.16, and, in addition, the
requirements specified in 10.6.2.7.3t0 10.6.2.7.5.

10.6.2.7.3 A package must be capable of meeting the
assessment criteria prescribed for tests in 10.6.2.5.8(b)
and 10.6.2.5.12 after burial in an environment defined by
a'thermal conductivity of 0.33 W/(m.K) and a temperature
of 38°C in the steady state. Initial conditions for the
assessment must assume that any thermal insulation of
the package remains intaci, the. package is at the
maximum normal operating pressure and the ambient
temperature is 38°C

10.6.2.7.4 A package must be so designed that, if it
were at- the maximum normal operatlng pressure and

-subjected to:

(a) the tests specified in 10.6.3.4, it would restrict the
- {oss . of radioactive contents to not more than 10% A,
-per-hour; and

(b) ‘the test sequences in 10.6.3.7.1, it would meet the
fol!owmg requirements:

'-'retaan sufficient shielding to ensure that the
“oradiation level at 1 m from the surface of
“the package would not exceed 10 mSw/h with
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the maximum radicactive contents which the
package is desighed to contain; and :

s restrict the accumulated loss of radioactive con-
tents in a period of 1 week to not more than
10 A, for Krypton-85 and not more than A, for all
other radionuclides.

) Where mixtures of different radionuclides are present, the

provisions of 10.3.2.4 and 10.3.2.5 must apply except that
for Krypton-85 an effective A(1) value equal to 10 A, may
be used. For case (a) above, the assessment must take
into account the external contamination limits of 10.5.3.2.

10.6.2.7.5 A package must be so designed that there
will be no rupture of the containment system following
performance of the enhanced water immersion test
specified in 10.6.3.6.3.2.

10.6.2.8 Requirements for Packages
Containing Fissile Materials

10.6.2.8.1  General

Except as provided in- 10.3.7.2, packages ‘containing
fissile material must be designed and used s0 as to
comply with the requirements of 10.6.2.8.1.1 to
10.6.2.8.1.6.. . .

10.6.2.8.1.1 Packages containing fissile materials must
be stored and transported in accordance with the relevant
controls in 9.2.1 and 9.3.10. '

10.6.2.8.1.2

as to: _

(a) maintain subcriticality under conditions likely to be
encountered during normal conditions of transport
and in accidents. In particular, the following contin-
gencies must be considered:

1. water leaking into or out of packages;

2. the loss of efficiency of built-in' neutron
" absorbers or moderators;
3. possible rearrangement of the radioactive con-
" tents either within the package or as a result of
loss from the package;

4. reduction of spaces between packages or radio-
o active contents;, - _
5. packages becoming immersed in water or buried
in snow; and .
6. temperature changes; and :
(b} meet the requirements: R .

1. that the smallest overall external dimension of a
package containing fissile material must not be
less than 10 cm; ‘ _

2. prescribed elsewhere in these Regutations which
pertain to the radioactive properties of the
material; and

3, specified in 10.8.2.8.1.3 to 10.6.2.8.1.6° and
10.6.2.8.2 and 10.8.2.8.3 unless excepted by
10.3.7.2. :

10.6.2.8.1.3 Where the chemical or physical form, iso-
topic composition, mass or concentration, moderation
ratio or density, or geometric configuration is not known,
the assessments of 10.6.2.8.2 and 10.6.2.8.3 must be

Fissile . materiai must be fransported so
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10.6.2.8.1.4 For irradiated nuclear fuel the assesgg

/\ 10.6.2.8.1.5 The package after being subjected tg

performed assuming that each parameter that i
known has the value which gives the maximum ngy,
multiplication consistent with the known condition

parameters in these assessments.

of 10.6,2.8.2 and 10.6.2.8.3 must be based on an igg;
composition demonstrated to provide: :

(a) the maximum - neutron multiplication during
irradiation history; or ) T
{b) a conservative estimate of the neutron multiplicag,
for the package assessments. After irradiation by
prior to shipment, a measurement must be perfoiy
to confirm the conservatism of the isatopic comp,
tion. :

tests specified in 10.6.3.4, must;

(a) preserve the minimum overall outside dimension
the package to at least 10 cm; and

(b) prevent the entry of a 10 em cube. :
10.6.2.8.1.6 ‘The package must be designed for

feafure
packag
the wa
info or

ambient temperature range of -40°C to +38°C unless 0.6.2
competent authority specifies otherwise in the ce e
of approval for the package design. : 40.6.2
: : A nun
10.6.2.8.2 Assessment of an Individual :
Package in isofation condit
10.6.2.8.2.1 For a ‘package in isolation, it mus m)n Z:

assumed that water can leak into or out of all void sp
of the package, including those within the containm
system. However, if the design incorporates spe
features to prevent such leakage of water into or ouf by
certain void spaces, even as a result of human e
absence of leakage may be assumed in respect of
void spaces. Special features include the following:

(a) multiple high standard water barriers, not less th
two of which would remain leak-tight if the packe ust

were subject to the tests prescribed: ondi
10.6.2.8.3.2(b); a high degree of quality control in ifionc
_ production and maintenance of packagings; and tes {a) +
" {o demonstrate the closure of each package befo [
shipment; or ) I

(b) for packages containi:ng: uranium hexafluoride'qn b) t
with a maximum enrichment of 5 mass per ¢
uranium-235:

1. packages where, following the tests prescribec
in 10.6.2.8.3.2(b), there is no physical contadl

" between the valve and any other component
the packaging other than at its original point 0
attachment and where, in addition, following the

. thermal test prescribed in 10.6.3.6.2 the valves:
remain leaktight; and :

2. a high degree of quality control in the manufac
ture, maintenance and repair of packagl :
coupled with tests to demonstrate closuré
each package before each shipment.

10.6.2.8.2.2 It must be assumed that the confinemen
system must be closely reflected by at least 20 cm 9
water or such greater reflection as may additionally
‘provided by the surrounding material of the packagi™d
However, when it can be demonstrated that i
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ATA
eter that is B "nement system remains within the packaging
raximum ne ld__ ng- the tests prescribed in 10.6.2.8.3.2(b), close
1 conditions on of the package by at least 20 cm of water may

the assessm
ed on an iso

8.2.3 - The package, must be subcritical under the
itions specified in 10.6.2.8.2.1 and 10.6.2.8.2.2 with
package conditions that result in the maximum
n multiplication consistent with:

routine conditions of transport (incident free);
the tests specified in 10.6.2.8.3.1(b);
the tests specified in 10.6.2.8.3.2(b).

.28.2.4 The package must be subcritical under
itions consistent with” the Type C package tests
ified in 10.6.3.7.1 assuming reflection by at least
m of water but no water inleakage. In the assessment
0.6.2.8.2.3 allowance must not be made for special
res of 10.6.2.8.2.1 unless, following the Type C
ge.tests specified in 10.8.3.7.1 and, subsequently,
vater inleakage test of 10.6.3.6.4.3, leakage of water
or out of the void spaces is prevented.

tion durin'g

.2.8.3 Assessment of Packages Arrays

8.3.1 Under normal conditions of transport.
mber “N” must be derived, such that five times “N”
“be subcritical for the arrangement and package
itions that provide the maximum neutron muitiplica-
consistent with the following:

here must not be anything between the packages,
and the package arrangement must be reflected on
all sides by at least 20 cm of water; and

e state of the packages must be their assessed or
demonstrated condition if they had been subjected to
he tests specified ih 10.6.3.4.

2.8.3.2 Under accident conditions of transport.
mber “N* must be derived, such that two times “N”
e subcritical for the arrangement and package
ns that provide the maximum neutron muitiplica-
onsistent with the following:

ydrogenous moderation between packéges, and the
ackage arrangement reflected on all sides by at
east 20 cm of water; and

he tests spemfled in 10.6.3.4 followed by wh;chever
of the following is the.more limiting:

the Drop Test 2 specified in 10.6.3.6.1.2 and,
aither Drop Test 3 specified in 10.6.3.6.1.3 for
- packages having a mass not greater than 500 kg
and an overall density not greater than
1,000 kg/m? based on the external dimensions,
or Drop Test 1 specified in 10.6.3.6.1.1 for all
other packages; followed by the Thermal Test
specified in 10.6.3.6.2 and completed by the
Water Leakage Test specified in 10.6.3.6.4; or

the fest specified in 10.6.3.6.3.1; and
here any part of the fissile material escapes. from

of human:
1 respect of,
= following: -

ars, not less
iht. if the pa

prescribet
ality control
kagings; and

n 10.6.2.8.3.2(b}, it must be assumed that fissile
Material escapes from each package in the array and
fl of the fissile material must be arranged in the
onfiguration and moderation that results in the

at least 20
ay addition
of the. pack
strated  th
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he containment system following the tests specified -

maximum neutron multiplication with close reflection
by at least 20 cm of water.

10.6.2.8.4 Approval of Package Design

Each package design for fissile material which is not
excepted according fo 10.3.7.2 from the requirements that
apply specifically to packages containing fissile material,
requires multilateral approvai.

10.6.3 Package Tests Procedures

10.6.3.1 Test Procedures and
Demonstration of Compliance

10.6.3.1.1 Demonstration of compliance with the
performance standards required -in this section may be
accomplished by any of the following methads or by a
combination thereof:

(a) performance of tests with specimens representlng
LSA-Il material, or Special Form radioactive
material, or low dispersible radioactive material or
with prototypes or samples of the packagmg, pro-
vided that the contents of the specimen or the
packaging for the tests simulate as closely as practi-
cable the expected range of radioactive contents and
the packaging to be fested is prepared as normafly
presented for transport;

{b) reference fo previous satisfactory demonstrations of
sufficiently similar nature;

(¢} performance of tests with models of appropriate
scale incorporating those features which are signifi-
cant with respect to the item under investigation
when engineering experience has shown the results
of such -tests to be suitable for design purposes.
When a scale model is used, the need for adjusting
certain iest parameters, such as the penetrator
diameter or the compressive load, must be taken into
account;

{d) -calculation, or reascned argument, when the calcula-

tion procedures and parameters are generaily agreed
to be reliable or conservative.

10.6.3.1.2 After the specimen, prototype or sample has
been: subjected to the tests, appropriate methods of

‘assessment must be used to assure that the require-

ments of this subsection have been fulfilled in compliance
with the performance and acceptance standards pre-
scribed in 10.3.4.2, 10.3.5.1.3.3, 10.3.8.2, 10.5.3, 10.6.0
to 10.6.2.

10.6.3.1.3  All specimens must be examined before test-
ing. in-order to identify and record faults or damage,
including the following:

{a} d:vergence from the deSIgn

' (b) “defects in manufacture:

() _ co_rmsmn or other deterioration; and
(@) "distdﬁidh of features.

.10.6.3.1.4. The containment system of the packaging

must_be-_ clearly specified. The external features of the
specimen must be clearly identified so that reference may
be made S|mp|y and clearly to any part of such specimen.
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10.6.3.2 Testing the Integrity of the
Containment System and Shielding and
Evaluating Criticality Safety

After the applicable tests specified in 10.6.3.4 to 10.8.3.8:
(a} faults and damage musi be identified and recorded;

{b) it must be determined whether the integrity of the
containment system and shielding has been retained
to the extent required in 10.6.0 to 10.6.2 for the
packaging under test; and

{c) for packages containing fissile material, it must be
determined whether the assumptions made in
10.5.14.2.1 and 10.6.2.8 regarding the most reactive
configuration and degree of moderation of the fissile
contents, of any escaped material, and of one or
more packages are valid.

10.6.3.3 Target for Drop Tests

The target for the drop tests specified in 10.3.4.3.1,
106.3.4.3, 106.3.51, 106361, 106372 and
10.6.3.7.4 must be a flat, horizontal surface of such a
character that any increase in its resistance to displace-
ment or deformation upon impact by the specimen would
not significantly increase the damage to the specimen.

10.6.3.4 Tests for Demonstrating Ability to
Withstand Normal Conditions of Transport

The tests are; the water spray-test, the free drop test, the
stacking test, and .the penetration test. Specimens . of
the package must be subjected to the free drop test, the
stacking test and the penetration test, preceded in each
case by the water spray test. One specimen may be used
for all the tests, provided that the requirements of
10.8.3.4.1 are fulfilled. .

10.6.3.4.1 | Sequencing:of'Tes'ts |

The time interval between the conclusion of the water
spray test and the succeeding test must be such that the
water has scaked in to the maximum extent, without
appreciable drying of the exterior of the specimen. In the
absence of any evidence to the contrary, this interval
must be taken to be two hours if the water spray is
applied from four directions simultaneously. No time
interval may elapse, however, if the water spray is applied
from each of the four directions consecutively.

10.6.3.4.2 Water Spray Test

The specimen must be subjected to a water spray test
that simulates exposure to rainfall of approximately 5§ em
per hour for at least one hour. : :

10.6.3.4.3 Free Drop Test

The specimen must drop onto the target so as to suffer
maximum damage in respect of the safety features to be
tested: : '
{a) the height of drop measured from the lowest point of
- the package to the upper surface of the target must
be not less than the ~distance specified in
Table 10.6.B for the applicable weight. The target
must be as defined in 10.6.3.3;

700

TABLE 10.6.B -
Free Drop Distance for Testing Packages to:
Normal Conditions of Transport (10.6.3.4.3(a))

Package Weight . Free Drop Distance
(kg) (m}
<5,000 ‘ 1.2
25,000 to <10,000 0.9
210,000 to <15,000 06
=15,000 - L 03 -

{c} - for cylindrical fibreboard packages not exceeding

(b} for rectangular fibreboard or wood packages
exceeding a mass of 50 kg (110 Ib), a sep
specimen must be subjected to a free drop onto
corner from a height of 0.3 m (1 it); o

mass of 100 kg (220 ib), a separate specimen i
be subjected to a free drop onto each of the quarig
of each rim from a height of 0.3 m (1 ). :

10.6.3.4.4 Stacking Test -

The specimen must be subjected; for a pério
24 hours, to a compressive load equal to the great
the following: IR
o a total weight equal to five times the maxi
weight of the package; or R
o the equivalent of 13 kPa (0.13 bar or 2}
multiplied by the vertically projected area of
package. ' . S

The load must be applied uniformly fo two opposite s
of the specimen, one of which must be the base
the package would normally rest. ’ "'

10.6.3.4.5 Penetration Test

The specimen must be placed on a rigid, flat, horiz
surface which will not move significantly while the
being carried out. A bar of 32 mm (1.25 in) diam
a hemispherical end and a weight of 6 kg (13|
dropped and directed to fall, with its iongit
vertical, onto the centre of the weakest pa
package, so that, if it penetrates sufficiently far; i
the containment system. The bar must not be signific.
deformed by the test performance. The height.of dr
the bar measured from its lower end to the intended
of impact on the upper surface of the specimen:r

1 m (40 in). . N

10.6.3.5 Additional Tests for Type A
Packages Designed for Liquids and Gas!
A single package or separate packages must.
jected to each of the following tests unless..it
demonstrated that one test is more severe.fo
package in guestion than the other, in which
package only must be subjected to the more s

10.6.3.5.1 Free Drop Test

The specimen must drop onto the target s0. as 1
the maximum damage in respect of containme
height of drop measured from the lowest pa
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ﬁe upper surface of the target must be 9 m
arget must be as defined in 10.6.3.3.

.i'?énetration Test

xcept that the height of drop must be
1.7 m (67 in).

ests for Demonstrating Ability to
‘Accident Conditions in Transport

~-must be subjected to the cumulative
Aests specified in 10.6.3.6.1 and 10.6.3.6.2,
./Following these tfests, either this specimen
‘specimen must be subjected to the effect(s)
immersion test(s) as specified in 10.6.3.6.3.1
able, 10.6.3.6.3.2.

-Méchanical Test

cal test consists of three different drop tests.
' must be subjected to the applicable drops
in 10.8.2.5.8 and 10.6.2.8.3.2. The order in
kage is subjected to the drops must be such
pletion. of the mechanical test, the specimen
ffered such damage as will lead to the
mage in the thermal test which follows.

Drop Test 1

ge must be dropped onto the target so as to
maximum damage, and the height of the drop
om the lowest point of the package to the
ce of the target must.be 9 m (30 ft). The target
defined in 10.6.3.3.

Drop Test 2

en must be dropped so as to suffer the
mage onto a bar rigidly mounted perpendicu-
arget. The height of the drop measured from
d:point of impact of the package to the upper
the bar must be 1 m (40 in). The bar must be
Id:steat of circular section 150 mm + 5 mm in
id 200 mm (8 in) long, unless a tonger bar
2 greater damage in which case a bar of
ength to cause maximum damage must be
‘Upper end of the bhar must be flat and
nith its edge rounded off to a radius of not
6 mm (0.25 in). The target on which the bar is
st be as described in 10.6.3.3.

op Test 3

kage must be subjected to a dynamic crush test
ing the specimen on the target so as fo suffer
damage by the drop of a 500 kg weight from
onto the specimen. The weight must consist of
teel plate 1 m x 1 m (40 = 40 in) and must
izontal aititude. The height of the drop must be
from the underside of the plate fo the highest

ON, 1 JANUARY 2011

must be-subjected fo the test specified in

10.6.3.6.2 Thermal Test

10.6.3.6.2.1 The specimen must be in thermal equilib-
rium under conditions of an ambient temperature of 38°C,
subject to the solar insolation conditions "specified in
Table 10.6.A and subject to the design maximum rate of
internal heat generation within the package from the
radioactive contents. Alternatively, any of these parame-
ters are allowed to have different values prior to and
during the test, providing due account is taken of them in
the subsequent assessment of package response.

10.6.3.8.2.2 The thermal test must then consisf of:

{a) exposure of a specimen for a period of 30 minutes to
a thermal environment which provides a heat fiux at
least equivalent to that of a hydrocarbon fuel/air fire
in sufficiently quiescent ambient conditions to give a
minimum average flame emissivity coefficient of 0.9
and an average temperature of at least 800°C, fully
engulfing the specimen, with a surface absorptivity
coefficient of 0.8 or that value which the package
may be demonstrated to possess if exposed to the
fire specified, followed by;

{b) exposure of the specimen to an ambient temperature
of 38°C, subject to the solar insolation conditions
specified in Table 10.6.A and subject to the design
maximum rate of iniernal heat generation within the
package by the radioactive contents for a sufficient
period to ensure that temperatures in the specimen
are everywhere decreasing andfor are approaching
initial steady state conditions. Alternatively, any of
these parameters are allowed to have different val-
ues following cessation of heating, providing due
account is taken of them in the subsequent assess-
ment of package response.

During and following the test the specimen must not be
artificially cooled and any combustion of materials of the
specimen must be permitied to proceed naturally.

10.6.3.6.3 Water Iimmersion Test

10.6.3.6.3.1 General

The specimen must be immersed under a head of water
of at least 15 m (50 ft) for a period of not less than
8 houwrs in the aftitude which will lead fo maximum
damage. For demonsfration purposes, an external pres-
sure of at least 150 kPa [gauge] (1.5 bar [gauge] or
22 Ibfin? [gaugel) is considered to meet these conditions.

10.6.3.6.3.2 Enhanced Water Immersion Test for Type B(U)
and Type B(M) Packages Containing more than-10° A, and
Type C Packages

The specimen must be immersed under a head of wafer
of at least 200 m (656 ft) for a period of not less than one
hour. For demonstration purposes, an external gauge
pressure of at least 2 MPa is considered io meet these
conditions.

10.6.3.6.4 Water Leakage Test for Packages
Containing Fissile Material

10.6.3.6.4.1 Packages for which water in-leakage or
cut-leakage to the extent which resuits in greatest reac-
fivity, has been assumed for purposes of assessment
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under 10.6.2.8.2 and 10.6.2.8.3 must be excepted from
the fest.

10.6.3.6.4.2 Before the specimen is subjected to the
water leakage test specified in 10.6.3.6.4.3, it must be
subjected to Drop Test 2 in 10.6.3.6.1.2, and either Drop
Test 1 in 10.6.3.6.1.1 or Drop Test 3 in 10.6.3.6.1.3 as
required by 10.6.2.8.3.2 and the Thermal Test specified in
10.6.3.6.2.

10.6.3.6.4.3 The specimen must be immersed. under a
head of water of at least 0.9 m (3 ft) for a period of not
less than 8 hours and in the attifude for which maximum
leakage is expected.

10.6.3.7 Tests for Type C Packages

10.6.3.7.1 Test Requirements

Specimens must be subjected to the effects of each of
the following test sequences in the orders specified:

(a) the tests specified in 106.3.6.1.1, 10.6.3.6.1.3,
10.6.3.7.2 and 10.6.3.7.3; and

{b) the test specified in 10.6.3.7.4.

Separate specimens are allowed to be used for each of
the sequences (a) and (b).

10.6.3.7.2 " Puncture/Tearing Test

The specimen must be subjected to the damaging effects
of a solid probe made of mild steel. The orientation of the
probe 1o the surface of the specimen must be as fo cause
maximum damage at the conclusion of the test sequence
specified in 10.6.3.7.1(a).

{a} the specimen, representing a package having a mass
less than 250 kg, must be placed on a target and
subjected to a probe having a mass of 250 kg falling
from a height of 3 m above the infended impact point.
For this test the probe must be a 20 c¢m diameter
cylindrical bar with the striking end forming a frustum
of a right circular cone with the following dimensions:
30 cm height and 2.5 cm in diameter at the top with
its rounded edge rounded off to a radius of not more
than -6 mm. The target on which the specimen is
placed must be as specified in 10.6.3.3; .

for packages having a mass of 250 kg or more, the
base of the probe must be placed on a target and
the specimen dropped onto the probe. The height
of the drop, measured from the point of impact with
the specimen to the upper surface of the probe must
be 3 m. For this test the probe must have the same
properties and dimensions as specified in (a) above,
except that the length and mass of the probe must
be such as to incur maximum damage to the speci-
men. The target on which the base of the probe is
placed must be as specified in 10.6.3.3, '

10.6.3.7.3 Enhanced Therma! Test

The conditions for this test must be as speciﬁed in
10.6.3.6.2, except that the exposure fo the thermal
environment must be for a period of 60 minute_s. _

10.6.3.7.4 Impact Test

The specimen must be subject to an impact on a target at
a velocity of not less than 90 m/s, at such an orientatjg
as to suffer maximum damage. The target must pe as
defined in 10.6.3.3, except that the target surface may b
at any orientation as long as the surface is normal tg the
specimen path. .

10.6.3.8 Tests for Packagings Designed
to Contain Uranium Hexafluoride

Specimens that comprise or simulate packagings
designed to contain 0.7 kg or more of uranium hexafly
ride must be tested hydraulically at an internal pressure of:
at least 1.38 MPa but, when the test pressure is less than
2.76 MPa, the design must require multilateral approval -
For retesting packagings, any other equivalent nop.
destructive testing may be applied subject to multilateral-
approval. _

10.6.3.9 . Notification and Registration
of Serial Numbers

The competent authority must be informed of the serial’
number of each packaging manufactured to a design -
approved under 10.6.2.5, 10.6.2.7 and 10.6.2.84. The'
competent authority will maintain a register of such serial
numbers. '

Multitateral approval may be by validation of the original -
certificate issued by the competent authority of the State’
of origin of the design or shipment.

10.6.4 Transitional Measures
for Class 7 o

10.6.4.1 Packages Not Requiring
Competent Authority Approval of Design
Under the 1985 and 1985 (as amended 1990)
Editions of IAEA Safety Series No. 6 ‘

10.6.4.1.1 Excepted packages, Industrial packages:
Type P-1, Type IP-2 and Type IP-3 and Type A__-
packages that did not require approval of design by the
competent authority and which meet the requirements _of-
the 1985 or 1985 (As Amended 1990) Editions of
IAEA Regulations for the Safe Transport of Radioactive -
Material (IAEA Safety Series No. 6) may continue to l?_e
used subject to the mandatory programme of quality
assurance in accordance with the requirements of 10.0.3°
and the activity limits and material restrictions of 10.3.2
and 10.3.11. '

‘Any packaging modified, unless to improve safety, of

manufactured after 31 December 2003, must mest the:
requirements of these Regulations in full. Packages®
prepared for transport not later than 31 December 2003_
under the 1985 or 1985 (As amended 1990) Editions ¢!
IAEA Safety Series No. 6 may continue in transport -
Packages prepared for transport after this date must meet _
the requirements of these Regulations in full.
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.6.4.2 Packages Approved Under the -
73, 1973 (as amended), 1985 and 1985 (as
mended 1990) Editions of IAEA Safety
eries No. 6

.6.4.2.1 Packagings manufactured to~ a 'package
sign: approved by the competent authority under the
ovisions of the 1973 or 1973 -(As Amended) Editions of
A Safety Series. No. 6§ may continue to be used,
bject to: multilateral approval of package design, the
andatory programme of quality assurance in accor-
nce with the applicable requirements of 10.0.3 the
fivity fimits- and- material restrictions of 10.3.2 and
11; and for a package containing fissile material and
ported by air, the requirement of 10.6,2.8.4: No new
anufacture of such- packaging must be permitted to
mmence. Changes in the design of the packaging or in
e nature- or. quantity. of the authorized radicactive
ntents - which, -

tona target

ation serial number according to the provision of 10.7.1.3.5
d10.7.1.3.6' must be assrgned tc and marked on the.
d of the ser de of each packagmg '

eign approved. by the competent authority under the

litions of tAEA Safety Series No. 6 may continue to be
ccordance with the requirerients of 10.0.3; the activity

‘air; the requirement of 10.6.2.8.4. Changes in the

| competent authority, would sighifi'cantly affect safety.
'Design st requare that the requirements ‘of these Regutations
nded 19 met in full,” All packagings for which - manufacture
. 6 - gins- after 31 Decembei 2006 must meet the requ:re-
Y ents of these Regu!atrons in qu B

iak

: proved Under the 1973, 1973 (As.

90) Editions of IAEA Safety Series No. 6

sontinue to
me of qu
ents of 10

nust meet
ull. Packa

qu1rements of these Reguiations in full.
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- 10.7.11
as. . determined by the competent.

ority, would: srgruf" cantly affect safety must require
the requirements of these REQuIations be met in full.’

22" Packagmgs manufactured tc a package_'
ovisions. of the 1985 or 1985 (As Amended 1990) 3

ed subject to the multilateral. approval of package:
igns; the mandatory programme of quality assurance

its and material restrictions of 10.3.2 and 10 3.11and -
ra package containing fissile material and transported -

of the packaging or in the nature or quantity of the -
ized radioactive contents which, as determined by

4.3 Spema[ Fcrm Radloactlve Materlal |

mended), 1985 and 1985 (As Amended i

| Form radioactive: material manufactured to-a Zi."'
- which had received unilateral approvai by the-{
mpetent authority under the 1973, 1973 (As Amended}, © "
fety Series No. 6 may confinue to be used when in -;_"j'107 1.2 2 Quallty
mpliance - with 'the mandatory - programme of. quailty'
strance in accordance with” the applicable. require=::"
ents of 10.0.3. All Special Form radioactive material = T
nufactured after 31 December. 2003 must meet. the @ .

10.7 Marking and Labellmg

10.7.1 Marking

STATE VARIATIONS: ESG-01, HKG- 02 MYG-06,
PKG-01, SAG-03, USG-01, VCG-05, VUG-01

OPERATOR VARIAT{ONS FX-11, IR-03, MS-01, NH—OZ
PX-01

10.7.1.0 General

The shipper is responsible for all necessary marking and
labeliing of each package, overpack or. freight container
containing radioactive material in compliance with these
Regulations.

Shipper's R:espo'ns'ibility;_
10.7.1.1.1 Specific

For each package and overpack requwmg marklng, the
shipper must:

(a) check that any relevant’ marklng on the package or
overpack already on the package is in the correct

location and meets the quality ™ and specrfcatron__

. requirements of the Regulations; -

{b) remove or obliterate any irrelevant marking already' o

on the package or overpack;

' (c) ensure that each outer or srngie packagmg used for. .
.. radicactive material bears the identification markings -

" as specified in 10.7.1.3.3 to 10.7.1.3.7;
(d) apply any approptiate new marking in the comect

location, and ensure that it is of durable qual:ty and.

correct specification; and

{e). ensure that his responsibilities for markang are com-_-
: pletely fulfilled when the package or overpack |s

presented to the operator for shrpment

'!0 7.1.2 Quality and Speclflcatlon
of Markings

107121 General

. All markings mus! be so placed on the packagings or
- overpacks that they are not covered or abscured by any
" part of or attachment to the packaging or overpack or any . -
. othér label or marking. The required markings must not
- be located with other package markings that could
substanﬂalty reduce their effectlveness

: All markmgs must be:-
-'.'(a) durable ‘and printed or otherw:se marked cn or

-affixed to, the externai surface of the package or
-.overpack

readlly visible and legible;

'_".(c)- ble to withstand open weather exposure W|th0ut a

ubstantial reduction in effectiveness; and
_ls_p_!ayed on a background of contrasting colour.
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10.7.1.2.3 Language

English must be used in addition to'the language which
may be required by the State of origin. -

10.7.1.2.4 Size

. Package and overpack use markmgs requured by '[0 7.1.3

and 10.7.1.4 should be at least 12 mm high, except for
packages of 30 L or 30 kg capacity or less when’ they
should have a minimurn height of 8 mm.

10.7.1.3 Required Markings

10. 7 1. 3 1 Generai

The following markings are requ:red on ali Industrial
Package Types IP-1, IP-2 and IP-3, Type A, Type B(U),
Type B(M) and Type C packages containing radioactive
material:.

e '~ Proper Shipping Name; _
e UN Number, preceded by the leters “UN", :
o full name and address of the shipper and"consighee;

" cand -

. permissﬂ)ie gross ‘weight if this exceeds 50 Kg
C(M0tbY; - .

s when carbon dioxide, sohd (dry ice) is used as a
* refrigerant, the additional. _marking requ:rements of'
7 1 5. 1(e} are requwed

10 7.13.2 Excepted Packages

Excepted Packages must be marked with:
o UN number, preceded by the lefters “UN“

e full name and address of the shrpper and ccnssgnee o

andg. ..

° perm:ss:bie gross weight if thls exceeds 50 kg o

(110 Ib);

e when carbori dioxide, solid (dry ice) is used as'a’ -

refrigerant; the- additlcnai marking- requwements of
715 (e} are requwed .

' 10.7.1.3. 3 lndustnal Package Identlflcation S

- Each package which confcrms to.a Type 1P-1 package .
. "TYPEIP-1" : '

Each package wh!ch conforms tc a Type |P-2 package or
a Type IP-3 package design must be marked wtth :

o “TYPE IP-2" or “TYPE IP-3" as appropraate _
o International Vehicle Registration code (VRI Code),

as indicated in Appendix D.1 and D.2, of the country_ o
10743, 8 Competent Authority Design
. or Shipment Approval

“n a![ cases of international transport of packages requ_
+ihg competent authority design or shipment approva for
.~ which; different .approval types apply in the differs
- countries concerned by the shipment, marking must b
"o adtordance with the certificate of the country of origin)
- othe design.

of origin of design; and

e name of the manufacturer, or other ldent;ﬂcaticn oi-_ )

the packaging specified by the competent authority of
the country of origin of design.

‘e name of the manufacturer, or other identifica;

10. 71 3 6 Type C Package ldentification -

o . serjal ‘number  to unlqueiy identify each packa

L cation mark should contain the type codes "AF”, “BU)

10.7.1.3.4. Type A Package ldentification

Each package which conforms to a Type A pac
design must be marked with:
e “TYPE A" e Ove!
e International Vehicle Registratlcn code {VR

as indicated in Appendix D.1 and D.2, of the calj
of arigin of design; and

the packaging specified by the competent author:
the country-of origin of design.

10.7.1.35 Type B Package Identification

Each package which conforms to a Type B packa
de5|gn must be marked as follows:
- “TYPE B(U) or “TYPE B(M)" as appropriate;
o - identification ‘mark allocated to the design:
- -competent authority;
o serial number to uniguely identify each packa
. which conforms to that design; and
o ftrefoil symboi, as 'shown in Figure 10.7.1.A, mus
. plainly marked by embossing, stamping or by.o
means, resistant to the effects of fire and water,
- the outermost: receptacle, which is re5|stant 1o
ﬁ eﬁ’ects of fire and water.

Each package which conforms to a Type C packa
design must be marked as follows:

e “TYPEC"

e identification mark aiiocated to the desagn by
competent authonty,

which confonms to that design; and

o trefoil symbol as shown in Figure 10.7.1.A, mug
. plainly marked by embossing, stamping or by. ofh
means, resistant to the effects of fire and wate

‘the "olitermost receptacle, which is resistant &

e effects of fire and water.

10 7. 1 3 7 Flssﬂe Package Identification

Each package containing fissile material must be ma
accordmg to the requarements of its type. .

Note:
For packages confarmng fissile material only, the ident

#B(M)F!J ucFIJ or “{F”

52nd EDITION, 1 JANUARY 2
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0. 7 1.4 Overpacks

1.4.1 Unless all markings required by 10.7.1.3 for
jll-dangerous goods in the overpack are c!early ws:ble
he overpack must be marked with: ;

‘the word “Overpack™;

* the required marking of 10.7.1. 3;

. ages inside the overpack.

aging specification markings must nat be reproduced

the overpack. The “Overpack” marking is an indication

hat packages contained wuthm compty with prescnbed
ecn‘lcatlons

overpack, to facilitate identification, loading . and

iere an overpack contains more than oné UN number,

number

' ‘.5 Marklngs of Other Regulatlons

. requiations are permitted in addition to markings

these Regulations because of their colour; design or

' . FIGURE 1071A :
TrefOII Symbol (10 7.1.3.5 and 10.7.1.3. 6)

sic trefoil symbo! with proport:ons based on a’

f “X” is 4 mm. _

d EDITION; 1 JANUARY 2011~

“any special handiing instruictions appearlng on pack—"

7442 When a cons;gnment consists of more than -

cation, the operator- requires each ovefpack to-
ow an identification mark (which may be in any alpha-.

» fotal quant:ty of dangerous goods should be shown by .

Markings required by other international or national trans- -

uired by these Regulations provided that they cannot . .
‘tonfused with or conflict with any markings prescribed .

10.7.2.2.2 Types of Labéls .

ntral circle of radius “X”. The minimum aliowable :

10.7.2 Labelling _
STATE VARIATIONS: PKG-02, VCG-06, VUG-05

OPERATOR VARIATIONS: IC-09, JW-01, KC-07, NH- 03
PX-02, QF-01 :

10.7.21 Shipper's Specific

Responsibilities S

For each such package and overpack requmng Iabeiimg,.'

the shipper must:

{a) remove or obliterate any irrelevant !abe!lmg already

.on the package or overpack; * *

{b) use only fabels of durable guality and correct spec&f -
cation; :

{c) inscribe on each label, in a durable manner, any
required additional information; o

(d) affix the appropriate label(s) in the correct Iocation(s) .
and in a secure manner,; :

(e). ensure that the responssblhtles for [abelllng are com-;_ A
~ pletely fulfiled when the package or overpack.is. .

presented to the operator for shipment; and . Y

() when an empty packaging is transported as an :
provisions™ of -+

excepted package under the _
10.3.11.1.5, the previously dlspiayeci labels must be.
removed or obliterated.

10.7.2.2 Quality and Spec*flcation L
of Labels

10.7.2.2.1 Durability'

The material of every label, the printing and any adhesive
thereon, must be sufficiently durable to withstand normal .
transport conditions including open weather exposure
without a substantial reduction in effectiveness.

Labels are of two types; :
(a) hazard labels (in the shape of a square set at 45"),
and _
(b) handiing labels (|n various rectanguiar shapes) '
which are required, either alone or i addition to .
hazard Iabels

10 7.2.2.3 Label Spec:fzcatlons

All labels (hazard labels and handling labels) used. on
packages and overpacks containing radicactive material,” .
must conform, in shape, colour, format, symbol and text,
to the specimen designs reproduced in 10.7.7. Except as -
indicated, no variation in specification is permitted. Except'

--as otherwise provided in these Regulations, the minimum - - '

dimensions of the hazard labels must'be 106 x 100 mm
{4 % 4'in). The dimensions for handling label shown in

" Figure' 7.4.A to Figure 7.4.F are the minimum dimension.
- Hazard labels must have a line of the same colour as the
'symbol 5 mm inside the edge and running parallel to it.

A’ label may. contain form identification, including the.

" name -of its maker, provided the information is printed . .
outside of the solid fine border in no larger than 10-point =
“type. Except for the Criticality Safety Index label (CSI)," -
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the upper half of the label is reserved for the t're_foii.'. '

symbol and the lower half for texts and the class number. -

10.7.3 Applicability of Hazard Labels

. 10.7.3.1 Hazard Label o

The hazard labels to be Used on packages and overpacks
of radioactive material are specified in the List of Danger-
ous Goods in Subsection 4.2. Each package of radioac-
tive material must be labelled in accardance with the
category assigned to it in Table 10.5.C. Each package of .
fissile material must, in addition, bear the Criticality Safety
Index (CS) label {10.7.7.4) -adjacent to the radiocactive
hazard labels. . - . . : -

10.7.3.2 - Subsidiary Risk Label N
Packa@és of radicactive h’iate_riél, which pdssesses other
hazardous properties meeting the criteria for one or more
of the other classes, must bear the applicable subsidiary
risks labels. Such subsidiary risk labelling is not required.
for an uncompressed gas that is- non-flammable and
non-toxic. e S

Note: oo

See Section 7 for information on handling labels.
10.7.3.3 Label Marking o
The contents, ‘activity’ and. for Category !t and !l Yellow -
labels, the transport index-must be marked on the label in

a clear and durable manner, and for the CS! label, the
Criticality Safety Index.. .~ ..

10.7.3.3.1 Contents . .
The contents must be ingcribed as follows:

{a) except for LSA-I material, the symbol of the radionﬁ-’_ .

clide as listed in Table 10.3.A;

{b} for mixtures: " of : radio’nuc!idés; or for different -

individual radionuclides. packed together in the same
- package, the most restrictive. radionuclides must be
o listed ta the extent that space on the line permits;
{c) LSA (excepf LSA-) or SCO the symbol of the
. radionuglide followed by “LSAN, “LSA-NI", “SCO-I"
- or"SCO-II" as appropriate; - © ~ '

'(d)_ for LSA-I materials, only the term “LSA-I" need be

used . e
10.7.3.32 Activity
The maximum activity of the radioactive contents must be

inscribed in terms of becqueret or multiples thereof. The

equivalent activity in. curies or multiples thereof may be

shown in parentheses following the becquerel units. In-
each casé, the units used must be clearly indicated either- ..
in full or by use of the correct abbreviations. For fissile - - -
materials, the total mass of the fissile material (or mass of .-
each fissile nuclide for mixtures. when appropriate) in' " .
grams. or kilograms may be used. in place of the activity.-
(in all cases the units used must be clearly indicated). .-

- “Activity” entries on the labels must bear the inform

' 10741 ‘General . -

40.7.4.1.3 Labels must not be folded or affixed in such
~ rmanner that parts of the same label appear on differe

©10.7'44.4 " If the package is of such an irregular shap

" i acceptable to attach the label(s) to the package
. means of strong tag(s) . :
10.7.4.1.5 The package must be of such a size th
j'-_ther'e__ is'adequate space to affix all required labels.
“Note: .
See 9.3.7 for the replacement of labels during transport

10.7.3.3.3 Transport Index (Ti}

For Category 1l and Category lil Yellow labels onjy;.
Transport Index must be inscribed in the box provide
must be rounded up to one decimal place.

10.7.3.3.4 " Criticality Safety Index (CSI)

10.7.3.3.4.1 The Criticality Safety Index label, 10.7
must be inscribed with the Criticality Safety Index . (Cgj
as stated in the certificate of approval for special arrang
ment or the certificate of approval for the package desig
issued by the competent authority, in the box provide

10.7.3.34.2 For overpanctzs and freight containe

information required by 10.7.3.3.4.1 fotalled togethe
the fissile contents of the overpack or freight containg

10.7.3.3.5 Competent Authority Design
or Shipment Approval

In all cases of international transport of packages
ing competent authority design or shipment approva
which different approval types apply in the differ
countries concerned by the shipment, labelling must be

accordance with the certificate of the country of origin
the design.. ... .. _ B -

For overpacks and freight containers, the “Contents” a

as required by 10.7.3.3.1 and 10.7.3.3.2, totalled toget
for the entire’ contents of the overpack or freight
tainer; For overpacks and freight containers cont
mixed- loads ' of packages containing different rad
clides, such entries may read “See Shipper's Declaratio

10.7.4  Affixing Labels.
STATE VARIATION: JPG-09 -
OPERATOR VARIATION: FX-11

10.7.4.11 Al labels must be securely affixed or printe
on the packaging so that they are readily visible, legibi
and not covered or obscured by any part of the packagin
or by any other label or marking.

10.7.4.1.2. Each label must be affixed or printed o
background of contrasting colour or must have a dotted 0
solid line outer boundary. -

faces of the package.

-that a label cannct be attached of printed on a surface,
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4.2 Label Location _

.21 When the package dimensions are adequate,
of labels (10.7.4.3.1) must be located on the
marking.

2.2 Labels: should” bg" affixed adjacent t'o the
r's of consignee's’ address. appearing on the
e.

2.3 Subsidiary hazard. labels, when applicable,
be affixed adjacent to the primary hazard labels.

.24 When a “Cargo Aircraft Only” handling label
Figure 7.4.B) is required; it must be affixed on the
surface of the package::'néar'the hazard labeli(s).

.2.5 Unless the pa"ckage dimensions are inade-
-hazard .labels must be afflxed at an angle of 45°
onid shaped) .

4. 3 Number of Labels

.‘t- The Radioactive Material label together wnth
ubsidiary risk label(s), the Criticality Safety Index
if:applicable) and the “Cargo Aircraft Only" iabel (if
able) must be affixed to two opposite sides of the

ge:
32 For a freight container, the Jabels- must be
‘to all four sides of the container. .-

B 3 Fora cylmdr;ca! package two sets of labels

d on opposite’ points of the c1rcumference

34 On very small packagés including cyimcfers
e two sets of labels would overtap, only one label
uired, provided it does not overlap itself.

.3.5 If a rigid overpack is used, two sets of [abels;
-to opposite sides of the overpack must be used.

:'.'3.6 If a non-rigid overpack is used, at least one
labels must be affixed to a durable tag secured to

4.4 Handling Labels |
4.4.1 Cargo Aircraft Only Label -

ing such Type B(M) packages.

7.4.4.2 Package Orientation Label _
package orientation “This Way Up” labeE (see

EDITION, 1 JANUARY- 2011

“gurface of the package near the propér shlpplng_

& affixed opposite each other such that they are

bel must always be used on Type B(NI) packages' i
ioactive materials and on freight contamers con- .

re:-7.4.E and Figure 7.4.F) is not necessary on-a.
kag containing radioactive material, in liquid form...

10.7.4.4.3 Radioactive Material Excepted
Package Label

10.7.4.4.3.1 Excepted packages of radioactive material :
must be:labelled with the “Radioactive Material, Excepted -
Package” handling label (see Figure 10.7.8.A). This label -

must- conform in shape; colour, format and text to’ the
specimen reproduced in Figure 10.7.8.A. The label must

be affixed or printed on the package on a confrasting =
background. If the package is included in an overpack, -
this labe! must be clearly visible or be reproduced on the

overpack.
Note:

The "Radioactive Matenal Excepted Package jabel is not - _
required on a package when Special Provision A130 js =~

applied. :
10.7.44.3.2 If required, the'wording'in Enghsh may be

supplemented by an accurate translation in another: -
language. Alternatively, a second Iabei in a d:fferent -

language may be aﬁ‘rxed

Note: Lo
The text "The information for. this package need

not appear on the Notification to Captain (NOTOC)” is: :

optional and does not have to appear on the label.

10.7.4.43.3 The border of the label must have réd'_' '
diagonal hatchings. The label may be printed in black and |

red on white paper or it may be printed in red only on
white paper.

10.7.4.4.3.4 The label may contain ldentlfcatlon mfor— :
mation, including the name of its printer; prowded that the
information is printed outside the border and is no iarger '

than 10 point type.

10.7.5 Placardmg Large Frelght
Containers

Large freight containers containing radioactive material, . -

other than excepted packages must bear four placards
conforming to 10.7.7.5 in addition o the reguired labels:
The placards must be affixed in a vertical orientation to

each side wall and each end wall of the freight container. - ~
Any placards which do not relate to the contents of the .
freight container must be removed. As an alternative fo-
the use of both labels and placards, enlarged radioactive .

material labels conforming to 10.7.7.1 to 10.7.7.3, and

where appropriate 10.7.7.4, may be used providing they -
" have the minimum dimensions shown in 10.7.7.5. '

10.7.6 Labels of Other Regulations |

*. Labels required by other international or national transport. .
- regulations are permitted in addition to labels required by -
"~ these Reguiations provided that they cannot be confused:
soowithoor conflict with any labels prescribed by these
7 Regliations because of their colour, design or shape.
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10.7.7 Class 7 Label Specifications

10.7.7.1 Category I-White
STATE VARIATIONS: PKG-02, VCG-08, VUG-05

OPERATOR VARIATIONS: 1C-09, JW-01, KC-07, PX-02,
QF-01

FIGURE 10.7.7.A
Category |-White

RADIOACTIVE !

CONTENTS
ACTIVITY. oo oo

Name: Radioactive

Cargo Imp Code: RRW'. .
Minimum dimensions: 100 x 100 mm
Symbol (trefeil): Black

Background: White

708

10.7.7.2 Category li-Yellow
STATE VARIATIONS: PKG-02, VCG-06, VUG-05

OPERATOR VARIATIONS: IC-09, JW-01, KC-07, PX-02,
QF-01

FIGURE 10.7.7.B
Category li-Yellow

RAD!OACTIVE

AN CONTENTS ..
N ACTIVITY.

MName: Radioactive

Cargo imp Code: RRY.. :
Minimum dimenstons: 100 x 100 mm
Symbol (trefoil): Black

Background: Top half Yellow (Pantone Colm_u--

No. 109U} with White border, bottom half White

4
52nd EDITICN, 1 JANUARY 291_; -.
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3 Category HI-Yellow
\RIATIONS: PKG-02, VCG-06, VUG-05
TOR VARIATIONS: IC-09, JW-01, KC-07, PX-02,

FIGURE 10.7.7.C
Category lli-Yellow

El

CONTENYS.....
ACTFIVITY. .

Radioactive
Imp Code: RRY

ium dimensions: 100 x 100 mm

ol (trefoil): Black

ground: Top half Yellow (Pantone Colour
09U) with White border, bottom half White

nd EDITION, 1 JANUARY 2011

10.7.7.4 Criticality Safety Index Label

FIGURE 10.7.7.D
Criticality Safety Index Label

~ . s

~ CRITICALITY ’
N SAFETY INDEX /s

Minimum dimensions: 100 x 100 mm
Text (mandatory): “FISSILE” In black on white in
upper half of label

709
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10.7.7.5 Placard for Class 7 — Radioactive
Materials
STATE VARIATIONS: PKG-02, VCG-06, VUG-05

OPERATOR VARIATIONS: IC-09, JW-01, KC-07, PX-02,
QF-01

This placard is to be used on large freight containers as
per 10.7.5.

FIGURE 10.7.7.E
Placard for Class 7 — Radioactive Materiafs

7 Minimum
Dimension
250 mm

Dimensions: The dimensions shown are minimum,
where farger dimensions are used, the proportions
must be maintained. The figure “7” must be 25 mm or
larger.

Note: The word "“Radioactive” in the bottom half of
the placard is optional.

10.7.8 Handling Label

10.7.8.1 Radioactive Material — Excepteq
Package :

FIGURE 10.7.8.A
Radioactive Material — Excepted Package

Radioactive Material, Excepted Package

This package contains radioactive material, excepted
package and is in all respecis in compliance with the
applicable international and national governments;
regulations.

UN

The information for this package need not appear
on the Notification to Captain (NOTOC)

Name: Radioactive Material — Excepted Package
Cargo IMP Code: RRE :
Colour: The border of the label must- have red"
diagonal hatchings. The label may be printed in biac
and red on white paper or it may be prmted m re
only on white paper

Minimum dimensions: 74 * 105 mm

Notes:

1. The text “The information for this package need no
appear on the Nofification to Captain (NOTOC)" i
optional and does not have to appear on the fabel.

The “Radioactive Material, Excepted Package™ labe
is not reqwred on a package when Special Provisio
A130 is applied.
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Documentation

.0 General

pt as otherwise specrf;ed in these Regulataons a
per's Declaration for Dangerous Goods” form and an
Waybill” must be completed for each consignment of
tive material, . - . :
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red information by use of electronic data processing
)-and electroiic data interchange (EDI) tranismission

01 'St‘ii'p:p'er"'s' Re'sponsibi!i'ty' "

1.1 Provrsmn of Information

ipper is responsrbte for providing |nformat|on app!r—
to & consrgnment of dangerous "goods to the
as set out in this section. The information may
vided on a prescribed declaration form, “Shipper's
aration for Dangerous Goods” or, where and agree-
xists with the operator, by EDP or EDI techniques;,
h and every shipment containing radioactive mate-
is requirement- is not appllcab!e to “Rad:oactwe_
|} excepted packages.”

er must:-

e only the correct form in the correct manner

re that the information on the form is accurate
ISy tc identify, legible and durable;

sure that the form is properiy signed when the
shipment lS presented to the operator for shtpment
d.. .

cordance w1th these Regulatlcns

1'.2 Retentlon of Documentatlon

r's " Declarajion. for. Dangerous. Goods.. and
tional information and documentation as specified in
¢ Reguiations, for a minimum period of three months.

:0. 1.2.2  When the documents are kept electromcalty
-a computer sysiem, the shlpper must be able to
uce themina prmted form

: Shlppers Declaratlon
‘Dangerous Goods

8_1 1 Specification for Declaration Form

TE VAR!AT!ONS CAG-14/20, ESG-01, HKG-02,
G-08, PKG-01/03, USG-01/13, VUG-01

RATOR VARIATION: FX-12

cifications for Shlppers Declaratron for Danger—
Goods form are to be found in 8.1.1. :

EDITION; 1 JANUARY 2011~ "/

each shlpment contaamng radroactrve matenat the _

ensure that the shlpment has been prepared in -

1.21° The shipper rhust retain a copy. of ‘the

10. 8 1.2° Language

The ciec!aratron ‘form must be compieted in the Enghsh_’__" : .
language. The wording in English may be accompanted T
by an accurate tranelatron in another Ianguage B SRR

10. 8 13 Informatlon Requ:red

The specific information to be prowded in each box of the'- SRR
declaration form-is itemized in."10.8.3. In’ addition: to the:.
provisions of this Section, other elements: of informatiori =: . w0
may be required by the’ appropnate natronai authonty for'-._'f-_'-? i

certain modes. of transport

10.8.1.3.1 - A declaration form ccntarmhg rnfcrmat:cn ot
relevant to the particular dangerous geods shlpment orto i s
the dangerous goods. contained: in- the:shipment,. is not:

acceptable. If both dangerous and non-dangerous goods

are listed on the. declaration form,: the dangerous, goode___ AR,

must be hsted ‘r" ret or be otherwrse emphasrzed

'10 8.1. 4 Number of Coples

/\ OPERATOR VARIATEONS 5X—05 AC 01 FX 14 KE 03,
KZ-06, MP—03 SRR

10.8.1.4. 1 Whete a paper document is’ usecf the shrpper'_ Gl
must provide two’copies of ‘the. déclaration: form. com-=_ "0
pleted and. signed,” with 'a signature - as spec;fted Ancsaot
10.8.1.9.1, " for: presentation: to. the ' operator : with the "0
shipment. - One . signed - copy. “milst - be retatned oy o
the accepting operator: The: other signed. copy, ‘miist be.
forwarded with the shipment to its destination: One of the - =
two copies, mcludtng the agnature thereon may be a

carbon copy

Note: . : : R -
Only the initial operator is: requrreo’ to retarn (an ongrnal)-_

copy. of the Shipper's . Declaration. A phofocopy of.the
original Shipper's Declaration is acceptab!e fo be held on e

file when a ccnsrgnment is transhrpped

10.8.1.4.2° 'Where the Shippér's, Dectaratton mformatlon s
is provided by EDP or EDI techniquies the data fust be
able to be produced as a paper document wrthout cielay B

with the data in the sequence requlred by thls Sectton
Note: B L SR

The - ,our,oose of thrs requrrement is to facrhrate._'
surveillance/audit and/or incident/accident rnvestfgatron by
the appropriate national authority.-In this case. the docu- ~ .-
ment produced ~need: not be the fcrm shown r"n'._ SRR

Figure 8.1. A or Frgure 8.1.B.:

10.8.1.5 Consotldattons S

OPERATOR VARIATIONS: AZ:01, BR.06; CA-01, ok 93 :3_ S

¢2-02, GA-02,1C-12; IR-02, JKOZ KE-01, KQ-01, =~
KZ-05, LH-02; ME-02, MH-05, MU-02, OM-06, CU- 14

PX-03; RJ-02, SK-07, SV 03 SW~03 TK-O3 TY 02
UA-08, UX- 03 VN 12 e

For the purpcse of these Regulatrcns a consotrdatron cr S
consolidated  shipment - is. a consignment - .of multi-" .
packages which has been originated: by: more. than ong:
person, each” of whom has madée ah agreement for "o
carriage by’ air w:th another person other than & sched— o

uled arrcarrrer S

k RadloactaveMaterta!
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10.8.1.5.1 In the case of a consolidatéd shipment, a

separate declaration form must be presented to the
accepting operator for each component conSIQnment
containing dangerous goods.

10.8.1.5.2 The declaration forms for these component

consignments must accompany the consolidated ship-
ment. At the airport of destination. of the consolidated

shipment, the delivering operator will hand a copy of each’
dec!aration form to the de-consolidator (break bulk

agenn
Note:.

When offermg a deconsolfdafed shrpment for further -

air fransporiation, at least two copies of the Shippér's
Declaration for Dangerous Goods must be presented to
the next accept.'ng operator .

10.8.1.6 © Multi- -page: Declaratrons

10.8.1.6.1 If the' dec!eratton form. does not contam
sufficient space in the “Nature and Quantity of Dangerous

Goods” box to accommiodate all the required entries and

informatiory, additional pages in the form'of an extension
list (which must have vertical red hatchings) may be used,
In such a case, each page of its extension list must show:
(a) ‘a page number and the total number of pages;

(b) the Alr Waybill number. -

" 10.8.1.6. 2 Where muitlp!e Shippers Declaratron Forrns

are. used, the aircraft limitation and shipment type must
be the same for all pages '

Noteé: . P .
The exfensron Ifsts are not reqwred to have a s.fgnature

' 10.8.1.7 -A!terations and Amendments
The operator will not accept a declaration form that hags

been altered or amended unless theé alteration or amend-
ment to an entry has been signed by the shipper with the'

same signature used to sign the document. Alteration of -

the “Air Waybill Number®, the “Airport of Departure” and:

© the "Airport of Destrnatlon” are excepted from this provi-

sion..

10. 81 74 An entry inserted in d;fferent handwnting or
different pnntmg or in a combination of handwriting and
printing, is not consrdered fo be an aiterat;on or amend-
ment and is acceptable. . .

108.1.8 Proper Shipping Name

Each radioactive material offered for transportat:on muet'
be declared by its “Proper Shipping Name”. The proper
shipping name is considered to be that portion of the

entry most accurately describing the goods in the List of

Dangerous Gooeds (see Subsection 4.2) and is shown in-
bold characters. Proper shipping: names may appear in

the singular or plural, as appropriate. In addition, when

gualifying words are used as part of the proper shipping
name, their sequence on documentation or package

marklng is “optional, however the sequence shown in

104.11is preferred

' validity of facsimile signatures. A typewritten signat;;

- 10.8.2  General Instructions for
- Completing the Declaration Form
" STATE VARIATIONS: USG- 01/40/12
- OF’ERATOR VARIATION: FX-12.

e '10821 The "Shlppers Deciaratron for Dang
= -Goods™ form must be completed stnctly in accor
- with the following instructions, Entries in the boxe

; ':AIR WAYBILL NUMBER, AIRPORT OF DEPAR

10.8.1.9 Other Requirements.

10.8.1.9.1 Signature

10.8.1.9.1.1 The declaration form must be Slgn
dated by the shipper. Facsimile signatures are asg
where applicable laws and regulations recognize tha'j

not acceptable. Persons or organisations {including
solidators, freight forwarders, and IATA Cargo Ag'
employed by the shipper to act on their be
undertake the shipper's responsibilities in the Prepara
of the consighment and trained as required by Sectig
may sign the Shipper's Declaratlon for Dangerous G

10.8.1.9.1.2 If the Shipper's Declaration informa
presented fo the operator by means of EDP g
transmission techniques, the signature(s) may b
tronic signature(s) or may be reptaced by the nam
capitals). of the person authorized to sign. Whe
original-consignment details are provided to an op
by EDP or EDI technigues and subsequently the
ment is transhipped to an operator that requires &
document, the operator must ensure: that the dog
produced . is: the "Shipper's  Declaration for Dan
Goods” in the format and design shawn in Figure 8
Figure 8.1.B.: The Shipper's Declaration must. in
“Original Received: Electronically” in association w
srgnature and the name of the srgnatory must be
|n cap:tal letters

10 8.1 9 2 Addltlonal Approval or Endorse_

The operator feserves the right to' requwe ‘the shlp
have the “Shipper's Declaration for Dangerous - Gog
confirmed or endorsed by an authonty nommated
operator :

10.8.1.9.3 Goods not Ciassﬁ‘ ed as Danger
Goods: L

The operetor may requrre the shlpper to certtfy tha
shipment does not contain dangerous goods’
shipper states that they are not so classified. In's
case, the operator may also require the shipper to
the cer‘uﬂcation confirmed or endorsed by an auth
nomrnated by the operator : :

10 8 1 9. 4 Part Shlpments

Where it is hecessary for a mult:—plece shlpment
carried in more than one lot, on more than one a
the first operator must obtain from the shipper, or prov
a-copy of the.'Shipper's Declaration. for Dang

" Goods” for each part of the shipment to be caffi te &
- -each aircraft, :
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PORT OF DESTINATION may be inserted: or
[ either by the shipper, his agent, or by the
g operator, but all other details. must only be
by the shipper, or persons or. organizations
d by the shipper to act on their. behalf to
ake the shipper's responsibilities.

; The “shipper may complete the “Shipper's
on for. Dangerous Goods” either manually or
nically (typewr;ter computer, etc.). .

Detalled Instructions for
pleting the Declaration Form

. VARIATIONS: USG-10/12 |
OR VARIATIONS: AM-07, AV-09, MK-01,

he fulf name and address of the sh'ipper. a

& and address of the .shipper which appears on
rom that on the Air Waybill

3.2 ; Consignee

mmended that the telephone number of the con-
s-included to facilitate a prompt release of the
nment at the alrport of destination.

and address of the consignee which appears

ffer from that on the Air Waybill.

3 3. Air Waybrl! Number

he riumber of the Air Waybilf t¢ which the decEara-
fm- will be attached. This may be entered or
ed by the Shipper, his agent or by the operator or
dling agent. In the case of a consolidated ship-
enter the number of the House Air Waybill after the
ybﬁE number separated by “/".

8.3.4 Page of ... Pages

the page number and total number of pages or
j 1 of 1 pages” if there is no extension list.

5 Aircraft Limitations

gither “Passenger and Cargo Alrcraft” or “Cargo
aft Only” to indicate whether the shipment is packed
omply with the limitations prescribed for passenger
cafgo aircraft or the limitations for cargo aircraft only.

a radioactive material shipment is fequired fo be
sported on a cargo aircraft solely because of USG-10,
Shipment may be carried on passenger aircraft
ide US jurisdiction. In this case, the "Cargo Aircraft
“lahel must be removed before the shipment is
bd onto a passenger aircraft outside US jurisdiction.

EDITION; 1 JANUARY 2011

ipper's Declaration for Dangerous Goods form may -

the full name and adcirees of the consrgnee it

hipper's Declaration for Dangerous Goods form:

The following note should be added in the “Additional .

Handling Information” box of the Shipper's Declaration: -

This shipment may be carried on passenger aircraft
outside US jurisdiction.

When this statement is used, no other "Cargo Arrcrafr
Only” articles may appear on the decfaration. :

10.8.3.6 Airport of Departure

Enter the full name of the airport or city of departure,
which may be entered or amended by the Shipper, his
agent or by the operator or its handling agent.

10.8.3.7 Airport of Destination

Enter the full name of the airport or city of desfination,
which may be entered or amended by the Shipper, hrs
agent or by the operator or its handling agent.

/A 10.8.3.8 Shipment Type

Delete “Non-Radioactive” to indicate the shipment'cen—_.

tains radioactive material.

Radioactive material must not be included en the same- :. :
declaration form as other dangerous goods; except for ..
Carbon dioxide, solid {dry-ice) when used as a refrigerant

or when the other dangerous goods are contained within® 5
the same article. When Carbon dioxide, solid (dry ice)is . = -
used as a refrigerant for radioactive materaal or- other: i

dangerous goods are contained within the same article;
those items must be fully deéscribed on the same. Shrp— R
per's Declaration as the radioactive materials. This does . :

not apply to radioactive ‘material, excepted packages_ L

which do not require a Shrppere Deciaratlon

10.8.3.9 Nature and Quantlty of Dangerous :

Goods.

For a radioactive consagnment the mformatmn must be
entered strictly in accordance with the following instruc-
tions. Each sequence of information must be clearly
separated or identified.

Note:

Colurmns rndrcated are those in the List of Dangerous'

Goods

10.8.3.9.1 First Sequence - [dentification
OPERATOR VARIATIONS: 5X-02/03/04, 1C-10 -

Step 1. UN number (from Column A) preceded by the_'

prefix “UN".
Step 2. Proper shipping name {from Column B}.
Step 3. The Class number — “7” {Column C}.

Step 4. Any assigned subsidiary hazard class or division
number(s) (from Column D) must be entered following the
numerical hazard class or division and must be enclosed
in brackets. A subsidiary risk may also have to be entered
where a subsidiary hazard label is required by a Special
Provision. The word "Class” or "Division” may be included
preceding the primary andfor subsidiary hazard class or
division numbers.

713
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10. RADIOACTIVE MATERIAL
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Step 5. For radicactive materials having a subsrdrary risk. -

the assigned packing group {Column F), which may be
preceded by “PG” (e.g. "PG I},

The dangerous goods description specified above must
be shown in sequence with no information interspersed - -
except as provided by these Regulations. Examples of D

this dangerous goods description are:

e UN 2978, Radioactive material, uranium heXafI'uorche
7(8)

e [N 2978, Radioactive material, uranium hexaﬂuorrde
Class 7 (Class 8).

10.8.3.9.2 Second Sequence — Quantity and
Type of Packing

(&) namie or symbol of each radsonuchde(s) of, for_
mixtures of radionuclides, an appropriate general
description or a list of the most restrictive radionu-
clides;

{b) a desortptton of the physrcat and chemlcat form of the
material, or a notation that the material is Special

‘Form radicactive material (not required for UN 3332

- and UN 3333) or-low dispersible material. A generic
- chemical desariptaon is acceptable for chemical form;

'Step 7. Number of packages (of same type and con-

tent), their type of package ahd. activity in becquere! or

- multiples thereof (units used must be clearly indicated) of
the radioactive contents in each package, including pack-.
ages in- overpacks. {The activity in Curie or multiples

thereof .[units used must be clearly. indicated] may be
added in parentheses following the becquerel units). For
fissile material, the total weight of fissile material (or the

- weight of each fissile nuclide for mixtures when appropri- -

ate) 'in ‘grams or kilograms' may-be used in place: of

7 activity: (:n atE cases the unrts used must be ctearly

identified). -

For: different :ndlvrduai radlonuct:des packed together in.

the same package, the act!vrw of each radionuclide.

- The words “All Packed in One” (descnptron of package-
: type) must immediately follow the relevant entries. -

Step 8. Wheén an overpack is used the wordrng “Over—
pack Used” must be inserted on the declaration form

immediately after ali the relevant entries relating to the’

packages within the overpack. n such cases, packages
within overpacks must be listed first.

" For packages in ‘an’ overpack or frelght contarner a".
detailed statement of the contents of each package within.

the overpack or freight container and, where appropriate,

of each overpack or freight container must be included. If* . .
packages are to be removed from the overpack or freight - -

container at a point of intermediate Unloading, additiona}

be made available. .
Nofte:

for. the- open - format : Shippér's: Declaration = (sge

Figure 8.1.A) the wording “Overpack Used” will appear:
after all of the information associated with the dangerous. - :

718

While the mdroatron of “Overpack Used” will ba added at"
this. point in the columnar format Shipper's Declaration;

goods, including the packing instruction number and: a
applicable authorizations. _

10.8.3.9.3 Third Sequence — Packrng
Instructions

Step 9. Category of the package(s) overpack or frer

container, i.e. “l-White” or "ll-Yellow” or “lll-Yellow",

s for Category “Il-Yellow” and "lll-Yellow® opj
Transport: Index and  dimensions  ing
dimensional units of each package, overpag
freight container. The dimensions must be shown
the order length. x width-(or diameter for drum- ~sha
packages) x height, with the height as the |
dimension. “L”, “W" {or “D"), “H” may be sho
immediately preceding. each damensmn The Try
port index must be rounded up to the first ge
place;

for Fissile Material, other than fissile excepted
"+ Criticality Safety Index

“for Fissile Material onty — The worcis “F
Excepted“ if the matenat is excepted under 10.3

10 8.3.9.4 Fourth Sequence — Authorizatto

STATE VARIATIONS: BEG-04, BHG-02, CAG-01/03
CHG-03, DEG-01/02/03, DKG- 01 DQG-01; EGG-01/02
FRG-03, GBG-06, ING-02, IRG- 01 ITG-01/02; JPG-0
KGG-01, MYG-02, NLG—OS RUG-03, SAG-04 TRG
UKG-01 - :

OPERATOR VARIATIONS Ju-04, KZ 02 TU 10

Step 10. (i’ relevant) ‘A list of the identification mark
any of the following documents issued by a com
authority for the shipment. together with ‘a statement

‘such documents are attached to the declaration form:
o Special Form approval certificate; '

" Low Dispersible Material certificate;
. _._Type B package design approval cetfificate;
Type B(M) package shipment approvai certlt' cate

" Type- C package desrgn apprcval and shrp
. approva! certificate; = - .

Fissile Material package desrgn approval certn‘" ica

Fissile Material package shipment approvat ct
cate;

Special Arrangement approvat cert:frcate S

‘e - Any srmrlar documents.

Authonzatrons approvats and/or exempt:ons whrch
accompany the Shipper's Declaration_and which are

-language other than English must be acccmpamed B
* atcurate franslation in English. S

: Step 11, Where a consrgoment is required to be 8

Shipper's Declaratron for Dangerous Goods forms must “.. under exclusive - use, the statement “Exctuslve

Shlpment

. Step 12. For LSA-II LSA—II! SCO-l and SCO—{I the

activity. of the consignment as a multiple of Ay

~_radioactive material for which the A, value is unfim
. the multrpte of A, must be zero. :

A shipper may enter a package reference or adentiflc
_number on the dectaration form as the last item in f-
- '_fourth sequence S
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10 Completion of “Nature
uantity of Dangerous Goods” Box

n completing the “Nature and Quantity of Dangerous
ds” box, each sequence of mformahon must be
y separated or identified.

fof the computerized form the sequences as detaﬂed
10 8.3.9 must be indicated:

- either by using two oblique strokes as a separa-
tor between the sequences; or

by putting each sequence on a separate line;

ar; the manually completed form, the information
must be entered in sequence within the columns
provided;

information within a sequence must be separated by

3.11. Additional Handling Information
VARIATIONS: AEG-05, CAG-15/16, FRG-08, -
UsG-12, VCG-07, ZAG-04

RATOR VARIATIONS: 8V- 0‘1 AC-02, AH-01, CZ-03,
g, D5-05, DL-03, EK-01, EY—01 GF-08, 1J- 08 JJ-03,
7, JL-11, JX-02, KA—04 KQ-05, Kz- 09, LC-08,

; LX-058, MK-08, MP- 04 MX- 10 QU-10, PZ-03, .

9, SK-06, 3Q-08, TK-02, v3-02

nent. For radioactive materials covered by a Compe-
uthority Certificate, this must include:

ny special stowage provisions that may be required
or the safe dissipation of heat from the package, and
f-applicable, an indication that the package to be

xceeding 15 Wim? (1.4 W/t?);
or type B(M) package, any statement that no

vhen appropriate;
ny' restrictions on the type of aircraft and any
ecessary routing instructions;

mergency arrangements appropriate to the ship-
ent.

_ 42 Certification Statement
ERATOR VARIATION: LH-06

83121 The declaration must contain a certification
isclaration statement that ensures the consignment is
eptable for transport and has been properly prepared
dccordance with the Regulations, including additional
transport requirements. Examples of these require-
Nts are indicated in 1.3.2. The text for the certification
'ement is: :

eby declare that the contents of this consngnment'
fully and accurately described above by the proper
ping name, and are classified, packaged, marked and
lled/placarded, and are in all respects in proper
dition for transport according to the apphcable interna-
al'and national governmental regulations.”

EDITION; 1 JANUARY 2011~

ny special handling information relevant to the’

ffered for transport has an average surface heat flux

Upplementary operational controls are required, -

10.8.3.12.2 For air transport the following additional
statement is required: '

“l declare that all of the apphcab[e air transport requ|re- B
ments have been met.” .

10.8.3.13 Name and Title of'Signatory |

Enter the name and title of the person'51gmr':g the .
declaration. This information may be printed or stamped

Note:. .
The litle of the person or the name of the depan‘ment-'_
he/she is employed with, are both acceptable.

10.8.3.14 Place and Date

Enter the place and date of signing the declaration.

Note: :
The preferred format for indicating the dafe s
YYYY-MM-DD. Other formats, such as DDMM/YYYY,
DDMM.YYYY, DDMMMYYYY or written out completely,
are acceptable provided they cannof be misunderstood.

10.8.3.15 Signature

See 10.8.1.9.1 for the sngnature requwements for: the-.

Shipper's Declaration for Dangerous Goods:

10.8.4 Specimens of Sh;ppers
Declaration

Two specimens are shown on'the' foliowmg page‘s.'.'_ The'
first specimen is designed for computerized ‘completion,

the second the preferred format for manual completior.:

Both forms may be- compfeted either - 'manually or
mechan;ceily . :

10.8.5 Diagrammatic Instructioné'
The two specimen forms also show diagrammati'cally :
where to insert the information required in 10.8.3. The

numbers shown correspond te the subparagraphs of
10.8.3.

10.8.6 Examples of Completed
Declaration Forms L
Examples of completion of the Shipper's Declaration for.
Bangerous Goods, or parts thereof, are shown on the

pages following Figures 10.8.A and 10.8.B. The radioac- .
tive shipment examples illustrate;

Example 1 for computerized complefion. If shows both- -
methods outlined in 10.8.3.10.

Nofe:
This also applies when several pages are used. |

Example 2 for manual completion.

Example 3 carbon dioxide,
refrigerant.

solid (dry ice}) as a

715




9. HANDLING -

10. RADIOACTIVE MATERIAL

- JAtA  Dangerous Goods Regulations

10.8.6.1 When a package contains two or more entnes o
the wording® “All packed in One (description of type: of

package)“ must immediately follow the relevant entries.

Example UN 2915, Radioactive material Type A Pack-
age, 7, Sr90 metal solid, 1.48 GBq, Am241 metal solid,’
74 MBg, lil-Yellow, TI 0.2, Dimensions 20 x 20 x: 20 cm
Alf Packed in One Type A Fackage.

10.8.6.2 If the shipment consists: of several _idehtica!
packages, then, as an alternative to listing each one; a

statement immediately following the relevant entries m
read:

“All Packed m One (insert description of package typei
(insert the actual number of packages).”

Example If there were 10" identical packages in
shipment, the staterment would read: -“All packed in O
Type A package x 10" :

52nd EDITION, 1 JANUAF
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FIGURE 10.8.A
Shipper's Declaration Completion for a Computerized Form

PER'S DECLARATION FOR DANGEROUS GOODS

10.8.3.1 Page  of pages (10.8.3.4

Shlpper’s Referonce Number

Air Waybill No.

. {optional)
nsignee
: : : For optional use
Company logo

name and address

pmprefed and signed co,br'es of this Declaration musf WARNING
nded to the operator,

RANSPORT DETAILS (10.8.3.5) " Failure to comply in all respects with the applicable
Dangerous Goods Regulations may be in breach of
the applicable law, subject fo legal penalties.

shiprent is within the Ajrport of Departure:;
‘prescribed for: -

on-applicable) 10.8.3.6

ASSENGER | CARGOD
ND.CARGO | AIRCRAFT
IRCRAET | ONLY

A PO, Shipment type: (dafete non-applicabic} y
porofDestnation: .(10837) - (r0838)
L =

E AND QUANTITY OF DANGEROUS GOODS

(umber or Identification Number, Proper shipping name, Class or Division (stbsidiary r.lsk) Packing Group
quired),and all other required information.

from 10.8.3.9, 10.8.3.10

(Steps'! 2,3, 4? it (Steps 6,7.8) jf ( step9 ) 4/ (Steps 10,11, 12)

108

S3DIANIddY

dd onal Handling Information
40.8.3.11

ereby declare that the contents of this consignment are fully and | NamefTitle of Signatory 10.8.3.13
ccurately described above by the proper shipping name; and. are

fassified, packaged, marked and labelled/placarded, and are in all- | Placo and Date- 10.8.3.14
espects In proper condition for franspori according to applicable )
10.8.3.15

ernational and national governmental regulations. | declare that all
fthe applicahle alr transport requirements have been met.

Signature
{sas waming above)

NUARY 2011 717
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FIGURE 10.8.B
Shipper's Declaration Completion for a Manual Form

SHIPPER'S DECLARATION FOR DANGEROUS GOODS

Shipper ’
Air Waybiil No. 10.8.3.3
10.8.3.1 Page of  Pages (10834
Shipper's Reference Number
{cptionai)
Consignee
For optional use
10832 o for
Company logo

name and address

Two completed and signed copies of this Declaration must
be handed {o the operator.

WARNING

TRANSPORT DETAILS

(10835)

This shipment is within the
limitations prescribed for:
(defefe non-applicable}

PASSENGER § CARGO
AND CARGOQ § AIRCRAFT
ARCRAFT ONLY

Alrport of Desfination:

Airport of Departure:

Faiture to comply In all respects with the applicable
Dangerous Goods Regulations may be in breach of
the applicable law, subject to legal penalties.

{108.3.7)

NATURE AND QUANTITY OF DANGERCUS GOODS

from 10.8.3.9

Additional Handting Information

Shipﬁ‘lent type: (delote non-applicable}

[RON-RADIOAGTIVE | RADIOACTIVE |

Ciass or
Division
{Subsidiary

Quantity and

Packing
ing type of packing

Inst.

| hereby declare that the contents of this consignment are fully and | Name/Tilte of Signatery {10.8.3.13)
accurately described above by the proper shipping name, and are

classified, packaged, marked and labelled/placarded, and are in aff | piace and Date R AL

respects in proper condifion for transport according to applicable 108314

international and national governmenta! regulations. | dectare that all . i
of the applicable air transport requirements have been met. Signature 10.8.3.15

{see waming above)
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FIGURE 10.8.C
Shipper's Declaration Completion — Example 1

SHIPPER'S DECLARATION FOR DANGEROUS GOODS

Shipper .
Advanced Chemical Co. . . Air Waybilf No. - 800 1234 5686

345 Main Street
Reigate, Surrey

Page 1 of 1 Pages

England T . . Shipper's Reference Number 1213 / A12
. : {oplional}
B Consignee
ABC Co. Lid. : For opticnal use
1000 High Street for v
Athens i Company logo

narn
Greace e and address.

Two completed and signed copies of this Declaration must WARNING
be handed to the operator,

TRANSPORT DETAILS o Failure to comply In all respects with the applicable
- Dangerous Gocds Regulations may be in breach of
the applicable' law, subject to legal penalties.

This shipment is within the Airport of Departure:
limitations prescribed for:
(delete non-applicable)

PASSENGER | @ARee
AND CARGO | “MRERAfFT
AIRCRAFT ONE¥

Airport of Destination: .~ - Athens

Londen Heathrow

Shipment type: (dafsta non-applicable}
& a A g RADIOACTIVE

MO NARHENE

NATURE AND QUANTITY OF DANGEROUS GOODS

UN Number or Identification Number, p roper shipping namé, Class or Division (subsidiary risk]), backr’ng
group (if required), and all other required information.

UN 3328, Radioactive material, Type B{U) package, fissile, 7
U-235, {U0O,), sofid, 1 Type B(U) package x 3.4 GBq

I-White, CSI=1

Type B package design approval certificate Bf30/B(U)F .
Fissile material package shipment approval certificate BI30/B(U)F/T
atfached.

108

Additional Handling Information

| hereby declare that the contents of this consignment are fully and | Name/Title of Signatory
accurately described above by the proper shipping name, and are | A. Brown, Shipping Manage
classified, packaged, marked and. labelled/placarded, and are in.all | place and Date o
respects in proper condition for transport according to applicable Reigate, 1 Jan 2011
international and national governmental regulations. | declare that all Signature !

] " » t‘ . ’ : ..
of the applicable air transport requirements have been me! . (ss0 waming sbove} A. &0 /WM

N, 1 JANUARY 20 fid EDITION, 1 JANUARY 2011 719
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FIGURE 10.8.D
Shipper’s Declaration Completion — Example 2

= SHIPPER'S DECLARATION FOR DANGEROUS GOODS

Shipper X .
j hill No. 800 1254 BEEE
ADVANCED CHEMICAL CO. Alr Waybill o 0 1254 5
B45 MAIN STREET page 1 of T Pages
REIGATE, SURREY, ENGLAND ... : Shipper's Reference Number 1213 1 Al2
(aptional) .
Consignee
i : For optional use
ABC Co.Ltd, pfer* ‘
1000 HIGH STREET . Company logo
ATHENS, GREECE ' name and address
Two completed and signed copies of this Decfaration must rWARNlNG

be handed to the operator.

Failure fo comply in all respects with the applicabie
TRANSPORT DETAILS Dangerous Goods Regutations may be in breach of
the applicable law, subject to legal penalfies.

This shipment is within the Airport of Departure:
Hmitations prescribed for:
(talale non-applicable)

FAGSENGER |-eARee— LONDON

ND CARGO | -AtRERAFF

ARCRAFY  |-onk— .
Airport of Destination: ATHENS Shmt eem "pﬂcm)

l: Class or Pack- ‘: . 'Guanfiity and Packing
Proper Shipping Name (S?Jit\;issi:fjoigw '. R o type of packing : Inst.
U Risky ! H )
---------------------------- -|-—-—-u---—l——----{I--———--‘--‘-v-——-A------':—-v-—- —m————
RADICACTIVE MATERIAL, 7 bV IRIDIUM - 192 WYELLO  SPECIAL
TYPE B({U) PACKAGE | SPECIAL FORM 1501 FORM
11 TYPE B(U) PACKAGE DM | CERTIFICATE
| X 1.926 TBq SO0 NO 2992

WO TYPE B(L)
|\ PACKAGE
CERTIFICATE
UKI736/

B(U)S

108 ::
D ATTACHED

1
+
1
'
]
1
t
1
'
]
]
+
1
|
'
]
t
1
'
]
]
t
1
]
1
'
L
1
]
l

Additional Handling information

| hereby daclare that the contents of this consignment are fully and Name/Title of Signatory
accurately described above by the proper shipping name, ard- are A, BROWN, SHIFFING MANAGER

classified, packaged, marked and labelled/placarded, and are in ali | Place and Date
respects in proper condition for transport according to applicable | REIGATE, 1 JAN 201
international and national governmental regulations. | declare that all Signatuse

of the applicable air transport requirements have been met; ° (sa waming above) A. gf’lﬂ Al

i
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FIGURE 10.8.E
Shlpper s Declarat:on Compfletion — Example 3

URE AND QUANTITY OF DANGEROUS GOCDS
Dangerous Goods Identification
. . e blass or Pack- . Qu.an!ity and Packing Authoﬁzatio;'l
ProperShiDDing' Name (S?J:;’;?;?:ry Glrrtla?.up type of packing - Inst. '
Risk}
RADICACTIVE MATERIAL, 7 Sr-20, METAL SOLID  YELLOW.
TYPE A FACKAGE 148 GBy oz
AT : Am-241, METAL SOLID | Dims
74 MBq ' (L)20x
(w204
(H)20 | -
CARBON DIOXIDE, SOLID 9 m |5kg . _ a04
S ALL PACKED IN ONE
o - TYPE A PACKAGE

1OW the dlmensmns in the required sequence with the addition of suggested dimension qualifiers, (L)length x
(F)height.

SIADNGNI Y
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10.8.7 Competent Authority
Certificates :

For radioactive materials, the shipper must have in his
possession a copy of any of the following competent
authority certificates relevant to the shipment, and a copy
of the instructions for proper closing of packages and
other preparation for shipment, before consigning any
shipment under the terms of the certificate(s):

e Special Form approval certificate;

e Low dispersible radioactive material approval certifi-
cate; .

e Packages containing 0.1 kg or more of uranium
hexafluoride approval certificate;

Type B package design approval certificate;

Type B(M) package shipment approval certificate;
Type C package design approval certificate; '
Fissile Material package design approval certificate;

Fissile Material package shipment approval certifi-
cate;

e Special Arrangement approval certificate.

¢ @0 & 9 @

The package design and shipment approval certificates
may be combined into a single certificate. The applicable
competent authority certificate(s) must accompany the
shipment.

10.8.7.1 Type A Packages Documentation-

Documentation requirements may be summarized as

follows: :

e Special Form approval certificate — required only if
material is Special Form;

e Fissile Material package design/shipment approval
certificate (see 10.8.7.4);

e Shipper's Declaration — required in all cases.

10.8.7.2 Type B Package Documentation

Documentation requirements may be summarized as

follows:

e Type B package design approvai certificate required
i all cases,;

e Type B(M) package shipment approval certificate
required for each Type B(M) package containing
radioactive material with an activity greater than
3,000 A, or 3,000 A;, as appropriate, or 1,000 TBq
(20,000 Ci), whichever is least;

o Fissile Material package design/shipment approval
certificate (see 10.8.7.4);

e Shipper's Declaration — required in all cases.
Note:
Type B(M) package design approval and package

shipment approval may be combined on a single
certificate.

722

Documentation requirements may be stUmm
follows: L

g Air\
- VARIATK

in all cases; - .

Type C package shipment approval
each Type C package containing radio:
with an activity greater than 3,000 A, o
appropriate or 1,000 TBg whichever is ]

Fissile Material package design/shipmei ok
certificate (see 10.8.7.4), :

e Shipper's Dedlaration — réquired in all case; Ha
Note: o ' . aybill(s) a
Type C package design approval and packay (s) must i
ment approval may be combined on a § ' + in the *H
cate. angerou

.. : ration” ¢
10.8.7.4 Fissile Package Documenta GD"

Documentation requirements may be summ argo Air

foliows:

e Fissile Material package design approval ¢ 82 W
required unless the fissile material package Wayb
excepted by 10.3.7.2; _ ;ngergu

e Fissile Material package shipment approval mation” b
is required for each package containing angerous
materials if the sum of the Criticality Safet gerous C
of the individual package exceeds 50 as angerou
9.3.10.5; :

e Shipper's Declaration — required in all cases:

Note:
Fissile Material package design approval and Cont
age shipment approval may be combined on a
certificate. '
. Alrpt
10.8.7.5 Special Form Design Approva
. andling ‘nfc

10.8.7.51 The design for Special Form radi Handing 1

material must meet the definition of Special Form ra Dange

tive material given in Appendix A and requires

approval, i.e. approval by the competent authority et

State of origin only. _ I;iég};’es

10.8.7.5.2 The competent authority must es

a “Special Form Approval Certificate’ stating that

approved design meets the definition of Special

radicactive material given in Appendix A, and

attribute to that design an identification mark.

10.8.7.6 Competent Authority Design

or Shipment Approval

In case of international transport of packages req

competent authority design or shipment approval,

which different approval types apply in the d'lff

countries concerned, the UN number and proper shipg

pame required in 10.8.3.9.1 must be in accordance W

the certificate of the country of origin of the design.
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Radioactive Material

-+ Air Waybill
VARIATIONS: BNG-01, DQG-04, SAG-03

R VARIATIONS: CA—05 GF-06, 1C-10/11,
MH-04, MS- 01

owing instructions for the completion of the Air
ver only the information required for dangerous
onsignments. Full instructions for the completion

r Waybill are to be found in the IATA “Air Waybill

must include the following statements, as appli-
the "Handling Information” box:

rgo Aircraft Only” of “CAQ".

2 Mixed Shipment

- Waybill containing both dangerous goods and
angerous goods must indicate in the "Handling
ation” box of the Air Waybill, the number of pieces
gerous goods either before or after the statement

erous Goods as per attached Shipper's Declaration®
ngerous Goods as per attached DGD”".

A 10.8.8.3 Excepted Packages

10.8.8.3.1 The provisions of 10.8.8.1 do not apply o
excepted packages of radioactive material.

10.8.8.3.2 When Carbon dioxide, sclid (dry ice) is used
as a refrigerant for Radioactive material, ‘excepted pack-
ages, no Shipper's Declaration is required and the details
of the Carbon dioxide, solid {dry ice) shown in the “Nature
and Quantity of Goods” box as required by 8.2.3.

10.8.8.3.3 For excepted packages of radicactive
material, the UN Number(s) preceded by “UN”, the proper
shipping name(s) and the number of packages must be
shown in the "Nature and Quantity of Goods” box of the
Air Waybill. The preferred format is with the UN number
shown first, followed by the proper shipping name. Where
an agreement exists with the operator, the shipper may
provide the information by EDP or EDI techniques.

10.8.8.3.4 A Shipper's Declaration for Dangerous Goods
is required for “excepted packages” of radioactive
material possessing other dangerous characteristics that
are subject to the provisions of these Regulations (see
Special Provision A130), unless the provisions of danger-
ous goods in excepted guantities under Subsection 2.6
are met.

10.8.8.4 Examples

The following examples illustrate how. the information
required above appears on the Air Waybill.

FIGURE 10.8.F
:Con5|gnment Conta:mng Dangerous Goods for which a Shipper's Declaratlon is Requ:red

L

Airport of Destination

Amount of Insurance INSURANGE - If carrier affers insurance, and such Insurance is
raquasted in accordance with the conditions thereof, indicate amount

to be insured in hgures in box marked "Amount of Insurancs”,

N\ Feqguasted Flight/Date /

andling Information

angerous Goods as per attached Shipper's Declaration ' SCI

Rate Class

Nature and Quantity of Goods

Total (incl. Dimansions of Volume)

Gross  [ko Chargaable Raie/
Weight | Cpmmodiy Weight ) Charge
T g N N
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Dangerous Goods Regulations

FIGURE 10.8.G
Air Waybill Example — Cargo Aircraft Only

Airport of Destination

Requested Flight/Date

|

Amount of Insurance

INSURANCE - If carrier offers insurance, and such insurance i
requested in accordance with ihe conditions thereof, indicat 5
fo be insured in figures s box markad “Amount of Instrancer

Handling Information

. n | ;
Dangerous Goods as per attached DGD - Cargo Aircraft Only = , Lo
' = ' b Ins
. I
Na. of Gross vl | Rate Class Chargeable Rate ) Nature and Quantity of Goods Th P
P}l_\:aggs Weight o Gammadiy Weight Aharge Totat {incl. Dimensions of Voiutne) : :| Re
: : ! Jood Tre
R e ™ -
e e T _._:.I RE
: FIGURE 10.8.H SR
Consignment Containing Excepted Packages of Radicactive Material i 0.1¢
e - - frep.
il e i Y i ™7 TT-T-_W S
Airport of Destination Amount of Insurance {NSURANGE - If carrier offers insurance, and such Insurance is R

ey ) il
“\ Requested Fiight/Date /

requested in accerdance with the conditions thereof, indicate amount
1o be Insured In figures in box mazked “Amount of Insurance”.

Handiing Information

SCI

No. of
Pigces
RGP

Gross
Weight

kg

Rate Class

Chargeable

Commadit
liern I*.EoA,r

Weight

Raiy
Charge

Nature and Quantity of Goods

Total {Inct. Dimensians of Velume}

724

Luminous Paint -
Radioactive material,
excepted package -
Limited Quantity
of Material.

UN2910, 3 packages.

“lpmet

010
*--_fipprt

m

201, F
103, 01
202, 1
“M-08,
801,

0.10.;

tall ca
0 corr
T whic
Wntrie
fper s
“orda
sign.
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Radioactive Material

Handling

orage (Subsection 9.2);

Loading (Subsection 9.3);

spection {(Subsection 9.4};

provision of Information (Subsection 9.5);
Re'porting {Subsection 9.6};

Training (Subsection 9.7); -

tentlon of Documents (Subsectlon 9.8).

Additional Shlpment
aratlon

1 General
. the shipper must ensure that the shipment is in
pliance with all relevant sections of these Reguia-

ompetent - Authority Approval Certificates as

ny the shipment where necessary. All parties,

1(s), competent authorities, etc. ), must have been
- where required by these Regulations. inspection
e packages, where required by these Regulations,

e performed by the shipper prior fo offering the
ment for transport.

.2 Design and Shipment
ovals and Notification

TE:VARIATIONS: BEG-04, BHG-02, CAG-01/03/04,
DEG-01/02/03, DKG-01, DQG-01,

1/02/04, FRG-03, GBG-06, ING-02, IRG-01,

102, JPG-08, KGG-01, MYG-02, NLG-03, RUG-02,
2104, TRG-02, UKG-01, USG-10

OR VARIATIONS: 95-01, AV-08, BA-06, BR-11,
C8-01, CM-04, CV-01, CZ-07, D0-05/06, D5-02,
X-03, GF-07, HA-04, HF-01, HV-01, IB-02, 1C-13,
K-04, JL-03/05, JU-04, KC-02, KE-05, KL-02,
A-15, 1.G-01, MU-01, NF-01, NH-03, OK-03,
:0U-09, 0Z-04, PS-01, PX-04, QY-05/086, SQ-04,
TU-10, TY-04, UA-08, UU-03, UX-11

;2'.0 General

ases of international transport of packages requir-
mpetent authorities design or shlpment approval,
ch different approval types apply in the different
es concerned by the shipment, the UN number and
‘shipping name required in 10.8.3.9.1 must be in
ance with the certificate of the country of origin of

TION, 1 JANUARY 2011

wing provisions of Section 9 of these Regu!atsons

offering a shipment of Rédibactive Material for

'he package must comply with the requirements of
Competent Authority Approval Certificates must

ust be notified in advance of the shipment

10.10.2.1 Design Approvais

10.10.2.1.% Special Form

The design for Special Form radioactive material requires
unilateral approval, ie. approval .by the competent
authority of the State of origin only. :

10.10.2.1.2 Type B(U} Package

Each Type B{U) package design requires unilateral

approval, i.e. approval by the competent authority of the

State of origin cnly, except that: .

{a} a Type B(U) package design for fissile materiai,
which is also subject to 10.6.2.8, must require
multilateral approval; and

(b) a Type B{U} package design for low dispersible
radioactive material must require multilateral
approval. : '

10.10.2.1.3 Type B(M) Package -

Each Type B(M). package design requtres muliilateral
approval, i.e. approval by the competent authorities of the
State of origin and of each State through or into which the
package is to be transported (see Note following definition
of muitilateral approval in Appendix A).

10. 10 2.1.4 Type C Package

Each Type C package design reqmres umiateral approval,

i.e. approval by the competent authorities of the State of

origin only, except that:

{a} a Type C package design for fissile material, which is
also subject to 10.6.2.8, must require multilateral
approval.

10.10.2.1.5 Fissile Material

Each package design for fissile material requires multilat-
erai approval, i.e. approval by the competent authorities
of the State of origin and of each State through or into
which the package is to be transported.

10.10.2.1.6 Uranium Hexafluoride

The approvals of designs for packages containing 0.1 kg
or more of uranium hexafluoride require that;

(a) each design that meeis the requirements of
10.6.2.3.4 must require muliilateral approval;

(b} each design that meets the requirements of
10.6.2.3.1 to 10.6274 must require unilateral
approval by the competent authority of the country of
origin of the design, unless multilateral approval is
otherwise required by these Regulations.

10.10.2.2 Shipment Approval

Multilateral approval is required for:

{a} the shipment of Type B(M) packages nof conforming
with the requirements of 10.6.2.4.1.4;

{b) the shipment of Type B(M) packages containing
radioactive material with an activity greater than
3 x 0% Ay or 3 x 10° A, as appropriate, or
1,000 TBqg, whichever is the lower; and

109
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tata  Dangerous Goods Regulations

(c} the shipment of packages containing fissile materiai if
the sum of the criticality safely indexes of the
individual packages in a single freight container or in
an aircraft exceeds 50 as provided in 9.3.10.5.

10.10.2.2.1 A competent authority may authorize trans-
port into or through its country without shipment approval,
by a specific provision in its design approval.

10.10.2.3 Notification

In addition to the requirements. for the above approval
ceriificates (see 10.5.7.2.2), there are also requirements
in some circumstances o provide notification of shipment
to competent authorities.

10.10.2.3.1 Before the first shipment of any package
requiring competent authority approval, the shipper must
ensure that copies of each applicable competent authority
certificate applying to that package design have been
submitted to the competent authority of the country of
origin of the shipment and to the competent authority of
each State through or into which the package is to be
transported. The shipper is not required to await an
acknowledgement from the competent authority nor is the
competent authority required to make such acknowledge-
ment of receipt of the certificate.

10.10.2.3.2 For each shipment listed below, the shipper
must notify the competent authority of the country of
origin of the shipment and to the competent authorities of
each State through or info'which the package is to be
transported. This notification must be in the hands of
each competent authority prior to the commencement of

the shipment, and preferably at least 7 (seven)d
advance:

o Type C packages containing radioactive ma
an activity greater than 3,000 A, or 3,000
appropriate, or 1,000 TBqg, whichever is low

Type B(U) packages containing radioactive
with an activity greater than 3,000 A; or 3 00 :
appropriate, or 1,000 TBqg, whichever is lowep::

Type B(M) packages; and
transported under special arrangement.

10.10.2.3.3 The shipper is not required fo. Sen
separate notification if the required information ha'
included in the application for shipment approval.

10.10.2.3.4 The consignment notification must incliy

{a) sufficient information to enable the package
identified, including all applicable cerificate n
and rdentrfacatlon marks;

informafion on the dafe of shipment, the exp
date of arrival and proposed routing; :

the name of the radioactive material or nuclide

a description of the physical and chemical formy ¢
radioactive material, or whether it is Specia
radioactive material; and

the maximum actlwty of the radicactive can:
. during fransport, in becquerel (Bg) with an g
ate Sl prefix symbol, or multiples thereof. For.fi
material, the mass of fissile material (or the
each fissile nuctide for mixtures when appropna
grams (g), or multiples thereof, may be used in
of actmty
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