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No. 8940, EUROPEAN AGREEMENT CONCERNING THE INTERNATIONAL
CARRIAGE OF DANGEROUS GOODS BY ROAD (ADR). DONE AT GENEVA
ON 30 SEPTEMBER 1957!

ENTRY INTO FORCE of amendments to annexes A and B,? as amended, of the
above-mentioned Agreement

Two sets of amendments respectively proposed by the Government of France and
the Government of the United Kingdom of Great Britain and Northern Ireland were
circulated by the Secretary-General on 21 October 1975. They came into force on
21 April 1976, in accordance with article 14 (3) of the Agreement.

[TRANSLATION — TRADUCTION]
AMENDMENTS ADOPTED UPON PROPOSAL BY THE GOVERNMENT OF FRANCE

I. Miscellaneous
Marginal 14 414 (2) ¢)
Sub-paragraph c) should be deleted.

Marginal 14 500
In marginal 14 500, Claas Id, Section 5, number the existing paragraph
as paragraph (1) and add the following new paragraph:

n{2) Fixed tenks containing substances listed in Appendix B.5 shall in
addition bear on both sides and rear the following labels:

Air liquefied 3
Ammonia, anhydrous 4
Anhydrous sulphurous acid '
(see also sulphur dioxide, anhydrous)

Bromomethane {Methyl bromide) A
Butadiene 2A
Butana 2A
Butylene 25
Carbon oxychloride 3+ 4
(see also phosgene)

Chlerine 4
Cyclopropane 24
Dimethyl ether 2A
(see also methoxymethane)

Ethyl chloride 24
Ethylene (Ethene) 24
Ethylene (Ethene), liquid (refrigerated) 24
Ethylene oxide A+ 4
Hydrocarbons, mixtures of 24

(Mixtures A, AD, Al, B and C)

! United Nations, Treaty Series, vol. 619, p. 77; for subsequent actions, sce references in Cumulative Indexes
Nos. 9 and 11, as well as annex A in volumes 774, 779, 827, 828, 848, 883, 892, 905, 907, 920, 921, 922,
926, 940, 943, 951, 966, 973, 982, 987 and 995.

2 Ibid., vol. 731, p. 1.
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Hydrogen bromide, anhydrous 4L+ 5
Hydrogen chloride L+ D
Isobutane 24
Isobutene (Isobutylens) 2A
Laughing gas 3
(see also nitrous oxidae)

Methane, ligquid (refrigerated) 24
Methoxymethane 2A
Methylamine, anhydrous 4
Methyl chloride 24 *+ 4
Methyl vinyl ether 2
Natural ga;: liquid (refrigerated) 24
Nitrogen dioxide (Dinitrogene tetroxide) 3+ 4
Nitrous oxide 3
Oxygen, liquid (refrigerated) 3
Phosgene 3+ 4
Propane 2A
Propylene (Propene) 24
Sulphur dioxide, anhydrous 4
Trimethylamine, anhydrous 2h + 4
Vinyl chloride 24 0

Marginal 210 142 (1) e)

Should read:

"a) Tanks intended for the carriage of gases of 12° shall be so
constructed that they can be electrically earthed.".

Marginal 219 400 (6) 4)

Read:
*d} Evaluation:
A visual exsmination is made:

If the visual examination reveals excessive attack (cracks,

bubbles, pores, peeling off, swelling or roughness), the

test is conclusive negatively;

If the visual examination reveals no abnormality, bending

tests are made by the methods specified in marginal 219 400 (4)

Vol. 1003, A-8940

on the two specimens subjected to chemical attack and on the

reference specimen,

not be more than 20 per cent lower than the value ascertained

In this case the bending strength shall

for the test plate not subjected to any stress.".



1976 United Nations — Treaty Seriecs e Nations Unies — Recueil des Traités 251

Marginal 220 000 (2) b)
Read:

"b} Storage batteries. A master switch enabling all electrical
circuits to be isolated shall be placed as near as possible
to the battery., Facilities shall be provided to sffect isolation
of the battery from both inside and outside the driver's cab,
Operation of the master switch can be optionally either by direct
or remote control. The control placed outside the cab shall be
readily accessible to persons outside the vehicle and shall be
distinctively marked.".

Vol. 1003, A-8940
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IT. Numbering of classes in accordance with the Recommendationa
of the Committee of Experts of the Economic and Soclal gguncg;

ANNEX A - PROVISIONS CONCERNING DANGEROUS SUBSTANCES AND ARTICIES

Contents

Amend to resd as follows:

Class
Class
Class

Claas .

Class
Class
Class

Class

Class
Class
Class
Class

Class

la
ib
ic

4.1
4.2
4.3

5.1
5.2
6.1
6.2

Class 8

"Part T, DEFINITIONS AND GENERAIL PROVISIONS
Unchanged

Part IT. LIST OF SUBSTANCES AND SPECIAL PROVISIONS FOR THE
VARIOUS CLASSES

Marginals
Explosive substances and articles .c.oieeveesssccsccsasanssans 2100 ot seq,

Articles filled with explosive gubstances ...cvececsssercesss 2130
Igniters, fireworks and similar goods «vreevsvecesssvsssneees 2170
Gases: coupressed, liquefied or dissolved under pressure ... 2200
Inflammable 1igquids seeesecereosesearvasasassnsssarncrsassass 2300
Inflammable S011AS veceserssssasacsscsssssssssssnssessenscses 2400
Substances liable to spontaneous combustion sescescecsccscess 2430

Subgtances which give off infiammable gases
on conbact with water ..eveiecrverancerosstasnsrsssssssansine 2470

0xidizing SUDSLANICEE tevsvresntvonscntssrasrsvesvncsssnssnsess 2500
organic Pemxides LRI NI I WA A S A BRI AR N RCRN RS N N N N NU R N N N BN N N NN ) 2550
Toxic SUDAEANCEE ecssesostessrcosnrassnnccssssnscccosssasnsans 2600

Repugnant subsbances and substances liable 1o
cauge infection .siuceeecsecccsescscsceasscssssssanncssssssssass 2650

Radioactive BUDSLANCER saveicscsssssosncssssssasninscnsssases 2700

Corrosive SUDSEANCES sersssessescrscssrnssescassssrearcennses 2800

Part II]. APPENDICES TO ANNEX A

Bxigting text with the following amendments:
Appendix A.2 - Replace Id by "2" (twice).
Appendix A.% ~ Replace IIZa and IWa by "3" and "6.1".
Appendix A.5 -~ Replace 2513 by "2813".
Appendix A.6 — Replace IVb by M7".

Vol. 1003, A-8940
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2002 (1) In the third sentence, amend the texts in brackets to read:
*(Clagses la, 1b, lc, 2, 4.2, 4.3, 5.2, 6.2 and T7)" and

(2)

2003 (3}

Part I

IEFINITIONS AND GENERAL PROVISIONS

"(marginals 2101, 2131, 2171, 2201, 2431, 2471, 2551, 2651 and 2701)"
respectively.

In the fourth sentence, amend the texts in brackets to read:

*(Classes 3, 4.1, 5.1, 6.1 and 8)" and

"'(marginals 2301, 2401, 2501, 2601 and 2801)"

Amend this paregraph to read:

#(2) The Classes of .this Annex are as follows:

Definitions and ‘general provisions

Class la
Class 1b
Class lo

Claes 2

Class 3
Class 4.1
Class 4.2

Cless 4.3

Class 5.1
Class 5.2
Class 6.1

Claas 60 2

Class 7

Class 8

Exploaive substances and articles
Articles filled with explosive aubstances
Igniters, fireworks and similar goods

Gages: coupressed, liquefied or dissolved
under pressure

Inflammable liquids
Inflammable solide
Substances liable to spontanecus combustion

Subastances which give off inflammable gases
on contact with watex

Oxjdizing subastances
Organic peroxidee
Toxic substances

Repugnant subsgtances' and substances ligble
to causge infection

Radiosctive substances

Corrosive subgtances

Restrictive

Non-reatrictive

Restrictive

"

Non-restrictive
Regtrictive

Non-restrictive

Restrictive

"

Fon-ragtrictive™

In the fourth sub-paragraph, replace 2513(1)(c) by "2813(1)(c)".
In the second sub—paragragl:, replace _Id by "2v gtg:)[,cg_)’h and M6.1v.

In the third sud-paragrap

replace I1la and IV

In the fifth sub-paragraph, replace IVb by "7'.
Renumber 2011.-2019 as 2011-2099.

Vol. 1003, A-8%40
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Part II

LIST OF SUBSTANCES AND
SPECTAL PROVISIONS FOR THE VARIOUS CLASSES

CLASS Ia

Heading Read: "CLASS la. EXPLOSIVE SUBSTANCES AND ARTICLES".
General amendments

Renumber the marginals as follows:

Existing numbering New numbering
2020=203T 2100~-2117
2038 2118
2039 2119
2040-2045 2120~-2125
2046 2126
2047=-2059 2127~2129

Replace Class Ia by "Class la" throughout the text.
Amendments to renumbered marginals
2100 (1) In the first sentence, replace 2021 by "2101",
2101 1°, note, 1. Replace IIIbd by "4.1" and 2331 by "2401",
note, 2. Replace II by "4.2" and 2201 by "2431".
4°, note Replace IIIb by ™4.1" and 2331 by "2401v,

10°(a), note, 1.
b), note, 1.)Replace VII by "5.2" and 2701 by "2551".
1.

c), note,
2115 Replace 2021 by "2101".
note Replace 2028 by "2108".
2119 (1) Replace 2021 by "2101".
CLASS Tb
Heading Read: "CLASS 1b. ARTICLES FILLED WITH EXPLOSIVE SUBSTANCES".

General amendments
Renumber the marginals as follows:

Existing numbering New numbering
2060-2077 2130-2147
2078-2082 2148-2162
2083 2163
2084~2099 2164-2169

Replace (lass Ib by "Class lb" throughout the text.

Vol. 1003, A-8940
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Amendments to renumbered marginals

2130 (1) In the first sentence, replace 2061 by "2131".

(2) Replace 2061 by "2131" and.2021 by "2101%,
2131 1° and 9° In the last line, réplace Je by "lc" and 2101 by "217L1%.
2143 (c) Replace 2069 by "2139",
2144 (1) Replace 2061 by "2131",

(2)(a) In the first sentence, replace 2063 by "2133".
2147 (1) Replace 2061 by "2L31",

CLASS Ic

Heading Read: "CLASS lc. IGNITERS, FIREWORKS AND SIMILAR GOODS".

General amendments

Renumber the marginals as follows:

Existing numbering New numbering
2100-2114 21702184
2115-2119 2185-~2189
2120 2190
21.21-21.29 21912199

Replace‘blass Ic by "Class lc" throughout the text.
Amendments to renumbered marginals

2170 In the first sentence, replace 2101 by "“2171%.
2171 3°, 23° and 27° Replace 2061 by "2131", and replace Ib by "1b",
2181 (2) In the table, in the column headed "Special provisions",

replace "Classes 1I, IIIa and IIIb" by "Classes 3, 4.1 and
4.2" and 2109 by "2179" (twice).

2184 (1) Replace 2101 by "2171*.
CLASS 'Id
Heading Kead: "CLASS 2. GASES: COMPRESSED, LIQUEFIED OR

DISSOLVED UNDER PRESSURE".
Generel amondment

Renumber the marginals as follows:

Exia;ing numbering New numbering
2130-2156 2200-2226
2157-2166 2227=-2236
2167 and 2168 2237 and 2238
2169=2179 2239-2299

Amendments to renumbered marginais
2200 (1), (2) note and (3) Replace Class Id by "Class 2" (four times).

(1) In the first asntence, replace 2131 by "2201".
2201 A., A.3°, Replace 2131la by "220Qla".

B and B.7°, note '

B, 9o

Replace 2131a by **2210a".

Vol. 1003, A-8940
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B.B"(a), note, 2.

E-16°, nDtG;
17’, note

note re 16° and 17°
2702 (1)
(3)
2202 (3) 6.(b)
2205 (2)
2206 (1)

2210

2211
)

2212 (2)(a)
(3)(a), note
(3)(b) end (c)
2213 (1)

2215 (1)
(2)
2216 (1) B.(4)
(e
2218 (1)(a)
(c)

()
(&)
2219
2222 (1)(a)
(v)
(2)

2223 (1)
2204 (1)
{2)

Vol. 1003, A-8540

Replace Id by "2",
Replace 2138 by “2208".

Replace IIla by "3",

In the footnote, replace 2146 by "2216".

In the first séntence, replace 2148 (1)(a) by "2218 (1)(a)".
Replace 2145 by "2215", 2148 by "2218" and 2150 by "2220".
Replace 2152 by "2222".

Replace 2135, 2150 and 2133 by "2205%, "2220" snd "2203"
respectively. '

Note in brackets below heading (b): repiace 2135, 2136,
2137 and 2138 by "2205'", n2206", "2207" and "2208"
respectively,

1. Heading of marginal. Replace 2166 by 'M2238".

Replace 2145, 2149 and 2150 by "22i5", "2219" and "2220"
reapectively.

Replace 2143 by "2213v,
Replace 2149 by "2219",
Replace Id by "2" (twice).

In the second and third sub-paragraphs, replace 2142 by
naeier, a

Replace "2146 and 2147" by "2216 and 2217".
Replace "2134 and 2151" by “2204 and 2221".
Replace "2149-2151" by "2219-2221",
Replace 2148 by "2218",

Replace 2132 by "2202",

Replace 2149, 2151, 2146 and 2147 by “22ig", #zz1", "2216"
and "2217" respectively.

Replace 2149 by "2219%.
Replace 2151 by "2221".
Replace 2168 by "“2238",
Replace 2135 by "2205".
Replzce 2136 by "2206".

In the second column of the table, against "6° - 87",
replace 21%6 by "2206",

Replace Id by "2".
Heplace "2135 and 213%6" by "2205 and 2206".
Replace 2137 by "2207".

Heading c,
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2226 (1)

2257 (2)
2238 (a)
(a) 2.

(b)

Heading

General amendment

Replace 2131 by "220)" and at the end read:.
"[e.g. 2, 1°(a). ADR]".

In the description, replace 1Id by "z,

Replace 2146 by "2216" (twice) and 2147 by "2217",

Replace 2151 by "w2221".

Replace 2142 by "2212"%, 2143 by "2213" and 2146 by "2216",

CLASS Ie

Read: "CLASS 4.3 SUBSTANCES WHICH GIVE OFF INFLAMMABLE
GASES ON CONTACT WITH W. ",

Rermumber the merginalas as follows:

Existing numbering New numbering
2180~2190 24702480
2191-2197 24812497
2198 2498
2199 2499

Amendments to rehumbered marginals

2470

247 3°

2471 5°

2478 (1) 3
2480

2498 (2)

Heading

General amendment

Replace 2181 by "2471" and Ie by "4.3".
Replace 218la by "247la".

Replace Ie by "4.3".

Replace 2181 by "2471l" and at the end read:
,ll_e-g- 4».3, 20(&), -ADR}"-

In the description, replace Ie by "4.3".

CLaSS 1IX

Read; "CLASS 4.2 SUBSTANCES LIABLE TO SPONTANEOUS
COMBUSTION".

Renumbexr the marginals as follows:

Existing numbering New numbering
2200-2215 2430-2445
2216-2222 2446=2452
2223 2453
2284-2299 24542469

Amendments to renumbered marginals

2430

2431 2°, note
30
50

Replace 2201 by "2431" and II by "4.2".
Replace 2401 by "2601" and IVa by "6.1".
Replace 2201a by "2431la".

Last line, same change.

Vol. 1003, A-8940
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6° Last two lines, same change.
T° Same change.
8°, 9° and 10° Replace 220la by "2431a" 2331 by "2401" and IIIb by "4.1",
i2° Replace 2201a by "2431a".
15°, note re Replace IT by "4.2",
14° and ¥5° '
2431a (a) Replace IIIa by "3",
(v) Replace 2331 by "2401" and IITb by "4.1".
2435 (4) Replace 2141 by "2211" and 2146 by "2216".
2442 (2) In the table, at the end, replace IIIb by "4.1",
2443 (1) Replace 2206 (1) by "2436 (1)v.
2445 Replace 2201 by "2431" and at the end read:
"le.g. 4.2, 5°(a), ADR]".
2453 (2) In the description, replace II by "4.2".
CLASS 1lYa
Heading Read: "CLASS 3. INFLAMMABLE LIQUIDS",
2300 (3) and (5) Replace IIIa by "3",
2301 1°(b), note Replace 2021 and 2331 by "2101" and "2401" respectively
and IIIb by "4.1". - Note Ia to read "1la'".
6° Replace IIIa by "3",
2306 (2) Table, right-hand column: replace ILIa by "3",
IT by "4.2", IIIc by "5.1" and V by "8",
2309 (1) At the end read: "{e.g. 3, 1°(a), ADR]".
2316 (2) in the description, replace IIIa by "3".
2317~23%29 To be replaced by "2317-2399".
CLASS IIIb
Heading Read: "CLASS 4.1 INFLAMMABLE SOLIDS".

General awmendment
Renumber the warginals as follows:

Existing numbering New numbexing
2330-2346 2400-2416
2347=-2353 2417~2423
2354 2424
2355-2369 2425-2429
Amendments to renumbered marginals
2400 Replace 2331 by "2401L" and IIIb by "4.1".
2401 1° Replé.ce 2201 and 2201a by "2431" and "2431la" respectively

and II by "4.2".

Vol. 1003, A-3940
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note, 1. Replace 2346 by "2416".
4. Replace 2201 by "2431% and II by "4.2".

6° Replace 2201 by "2431" and II hy "4.2".
7°{a), note, 1, Replace 2021 by "2101" and Ia by "la".
(v), note Same change aa- above.
11° Replace 2331a by "é401a.".
2407 {5;, 2408 (1), Replace 2346 by "2416".
2411 (3
2413 !'(:;biﬁ' right-hand column: replace II by "4.2" and IIlIc by
2414 (1) Replace 2335, 2336, 2337 and 2338 by "2405", "2406",
"2407" ahd "2408" respectively.
2416 (1) Replace. 2331 by "2401" and at the end read:
"e.g. 4.1, 7°(a), ADR]".
(4) Replace 2341 by "2411".
CLASS Illc
Heading Read: "CLASS 5.1 OXIDIZING SUBSTANCES".

General amendment
Renumber the marginals as follows:

Existing numbering New_numbering
2370~2383 2500-2513
2384-2390 2514~2520
2391 2521
2392-2599 2522-2549
Amendments ito renumbered marginals
2500 Replace 2371 by "2501" and IiTc by "5.1".
2501 1°, note 1. Replace 2501 by "2801".
Xe Replace 2371la by "250la',
note Replace 2501 by "2801".
4° Replace 237la by "2501a".
5° Same change as above.
6°(a), note Replace 2021 by "2101" and 237la by "2501a".
7°(a) Replace 2371a by "2501a”.
note, 2. Replace 2201 by "2431" and II by "4.3".
8° Replace 237la by "250la".
. 9% and 10° ‘Same change as gbove.
2510 99(a) and (b) Replace I1Ia, IVa and IIIb by "3", "6 1" and "4.1',
‘11“ Replace IIIc by "5.1".
2511 (1) Replace IIIc by "5,1".

Vol. 1003, A-8%40
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2513

2521 {(2)
(3)

Heading
General amendment

Replace 2371 by "2501" and at the end reads
"[eoe. 5.1’ 40(5-), ADR]“-

In the description, replace IIIc by "5.1".

Replace 2211 by "2441" and II by "4.3".
CLASS IVa

Read: "CLASS 6.1 TOXIC SUBSTANCES".

Renuuber the warginals as follows:

Existing numbering New nunmbering
2400-2434 2600-2634
2435-2442 2635-2642
2443 2643
2444-2449 2644-2649

Amendments to renumbered marginals

2600 (1)
(2)
2601 12°, note

71°, note and
72°, note

73°, ncte
T4°, note
75°, note

84°{a) and {b)
2602 (1)
2603 (1)(b)

(e)
2631

2634 (1)

2643 (4)

Vol. 1003, A-8540

Replace 2401 by "2601" and IVa by "6.1v,
Replace IVa by "6.1".

Replace 2131 by "2201" and Id by “2",
Replace 2371 by "2501" and IIlec by "5.1%.

Replace 2501 by "2801" and V by “8",
Replace 2371 by "2501" and IIIc by "5.1".

Replace 2371 and 2501 by "2501" and "2801" respectively and

Iilc and V by "5.1" and "8" respectively.
Replace IVa by "6,1".
Replace 2418 by "2618",

In the first sub~paragraph, replace Id by "2" and 2141,
2142 end "2143, 2145 and 2148" by "2211", "2212" and
"221%, 2215 and 2218" respectively.

In the fourth sub—paragraph, replace 2148 by "2218",
Replace 2434 by "2634".

Table, right-hand column: replace "IIIe and V' by "5.1
and 8" (twice).

Replace 2401 by "2603%* (three times) and IVa by "6,1"
(twice).

In the description, replace IVa by "6.1",
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Heading Read: *CLASS 7 RADIOACTIVE SUBSTANCES",.
Senoral smandwent
Renumber the marginals as follows:
Existing numbering New numbering
2450-2461 2700-2711
2462-2468 2712-2718
2469 2719
24702499 2720-2799
Introductory note 1. Replace IVb by "7T".
Amendments Lo renupbered mercinals
2700 ' Replace 2451 by "2701" and IVb by "T".
note, 2. Replace "2132 snd 2141 to 2148" by "2202 and 2211 to 2218",
note, 3. Replace 2452 by "2702".
and 5{a)
2701 1° Replace 2450 by “2700" and 245la by "27CIa".
20 Replace 2450 by "2700".
3* Replace 245la by “270la".
5¢ Replace 2457 and 245l1a by "2707" and "270la" reapectively.
6° Replace 245la by “2701a",
2701a Replace 42 302 by "71 302",
1. (8) Replace 2453 by "“2703".
2.4.(1) Replace 2450 by "2700",
A, In the sentence preceding the note, replace IVb, 245la by
"7, 270La".
2.B, Replace 2450 by "2700".
2.B.(ii1) Replace 2450 by "2700" and "IVb, 2451a" by "7, 270la".
2.C, Replace 2452 and 2459 by "2702" and "2709".
Replace IVb, 2451a by "7, 2701a".
2702 (1) Replace 2457 by "2707".
(3)(3) Replace 2452 by “2702".

sos DY = 883
2704 (2)(v)
2705 (4). (4)(?)5 (3 (a)

(b) and (7){(v)
2706 (1)(a)

Replace 2456 by “2706",

Replace 2450 by “270Q".

Replace 2452 by “a2to2'",

Replace 2454 by “2704" (twice) and 2450 by "2700".

(b) and note
(11)(a)

Replace

2455' by "2705" (four times).

In tha footnote, replace 2452 by Wa2702",

Vol. 1003, A-8940
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(12)(a) Replace 2455 by "2705".
('b) Replace 2455 by n2705",
1., 2. and 3. Replace 245'6 and 2455 by "2706" and "2705" respectively.
2707 (1)(a)(iii) Replace 2456 by "2706" (twice) and 2451 by "2701".
(2) Replace 2454 by "2704" (twice) and 2452 by "2702".
(3) ” Replace "2452 and 2453" by "2702 and 2703",
2709 (1) Replace IVb by "7" and 2453 by "2703".
2711 (1) Read: "[e.g. 7, 1°(a), ADR]".
(2)(v) Replace 2450 by "2700".
(g)(i) and (ii) Replace 2456 by "2706".
(3)(a) 1. Replace 2450 by "2700".
2. Replace 2452 by "2702",
3. Replace 2454 by "2704".
4. Replace 2455 by "2705" (twice).
5. Replace 2456 by "2706" (twice).
{v) 1. Replace 2455 by "2705" (twice).
2. Replace 2456 by "2706" (twice) and 2455 by "2705".
3. Replace 2456 by "2706". |
2719 (1) Replace 2451a by "2701a".
CLASS V
Heading Read: "CLASS 8 CORROSIVE SUBSTANCES".

(;eneral amendment
Renumber the marginals as follows:

Existing numbering New numbering
| 2500-2526 2800-2626
2527-2534 2827~2834
2535 2835
2536~2599 2836-3099
Amendments 1o relnum'bered' ma.rginalé
2800 Replace 2501 by "2801" and V by "8".
2601 1°(e), note Replace 2401 by "2601" and IVa by "6.1".
(£) Replace 25(01la by "26801a".
2°, 3° and 4° Same change as above.
4°, note Replace 2371 by "2501" and Iilc by "5.1".
5° Replace 2501la by "2801a".
note 2 Replace 2131 by '"2201" and Id by nan,
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6° and 6°, note 2

70

8°, 9°, 11°¢, 12°, 13°,
14>, 15°, 21°, 22°,
23°, slo(a—)l 32°, 33°,
34°, 35°, 37°(b}, 41°.

41°, note
2802 (1)

2810 (2)}(4)

2822

2826 (1)
(2)

2835 (2)

Heading

General amendment

Replace 2131 by "2201%, 250la by "28Cla" and Id by "2v.
Replace 250la by "280la",.

Same change as abova.

Replace IITa by "5.1" and 2371 by "2501",

Replace 2504, 2516, 2520 and 252% by "2804", "2816", "2820"
and "2821" respectively.

Replace 2141, 2145 and 2146 by "2211", "2215" and "2216"
respectively.

Table, right-hand column: replace V by "8", IIlc by "5.1",
Ie by "4.3" and II by "4.2v.

Replace 2501 by '"2801" and at the end read:
"e.g. 8, 1°(a§, ADR]",

Replace 2510 by "2810",
In the description, replace V by "8",

CLASS VI

Read: "CLASS 6.,2. REPUGNANT SUBSTANCES AND SUBSTANCES
LIABLE TO CAUSE INFECTION".

Renumber the marginals as followa:

Existing numbering New numbering
2600-2616 2650-2666
2617-2622 2667-2672
2623 2673
2624~2699 2674~2699

Amendments to renumbered margiﬁals

2650

2651 12°
2663
2666

2673 (2)

In the first sentence, replace Class VI by "Class 6,2"
and 2601 by "2651",

Replace Clasa VI by "Class 6.2",
Replace 2601 by "2651%,

Replace 2601 by "2651" and at the end read:
"[e.g. 6.2, 1°(a), ADR]".

In the description, 'replace VI by "6.2".
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Heading
General amendment

CLASS VII

Read: "CLASS 5.2 ORGANIC PERCXIDES'".

Renumber the marginals as follows:
Existing numbering

270C-2715
2716=2719
2720

2721~3099

Amendments to renumbered marginals

2550
note

2551 8°, note 1,

9°, note 1 and
17°. note 1.

Group E note

2551 99°

2558

2562, 256% (1)

2565

25701 (2}

Marginal

3101

3102

3103, 3104, 3105, 3106
3107
3108, 3109, 3110
311l
3112
3156 (5)(a)
(v)
3150 (6)

Vol. 1003, A-8940

In the first sub-paragraph, replace VII by "5.2" and

2701 by "2551".

New numbering

Replace 2021 by "210L" and 2701 by "2551". Replace Ia by "la".

BReplace Class Ia by "Class la' and 2021 by "2101".

Replace VII by "5.2'",

At the end, read "Class 5.2",
At the end, replace 2705 by "2555",

Replace VII by "5.2",

Replace 2701 by "2551" and at the end read:
"e.g. 5.2, 8°(a), ADR]".

In the description, replace VII by "5.2".

APPENDIX A.1

First line, replace 2021 by "2101", 2101 by "2L71" and

2331 by "2401".

First line, replace 2021 by "2101" and 2331 by 'M2401",
First line, replace 2021 by "2101".

First line of both paragraphs, replace 2021 by "2101",
First liney replace 2061 by "2131".

First line, replace 2100 by "2170",

First line, replace 2701 by "2551".

Replace 2021 by "2101" and 2331 by "2401".

Replace 2021 by "2101",
Replace 2331 by "2401".

At the end, read "(see also note to marginal 2550)",

Replace 2021 by "2101".
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APPENDIX A.2
In headings A. and C., replace Class Id by "Class 2",
Marginal
3200 At the beginning, replace 2133 by "2203",
3201 Replace 21kS, 2146, 2147 by "2215, 2216, 2217".
LPPENDIX A.3%
In the heading, replace "Classes IIla and IVa" by "Classes 3 and 6.1".
AFPENDIX A.5
In the heading, replace 2513 by "2813".
APPENDIX A.6
In the heading, replace Class IVb by "Class T*.
Part A
Marginal
3600, 3601, 3602 In the sub-headings, replace Class IVb by "Clasa T7".
3603 In the sub-heading, replace 2453 by "2703".
3604 In the sub-heading, replace 245la by "2701a", 2452 by "2702"
and 42 280 by "71 280n,
Part B
In the sub-heading, replace 2456 by "2706",
3621 (a) and (&) Replage 2456 by "2706".
Part G
3642, 3648 iIn the heading preceding these marginals, replace 2452 by
"2702", 2455 by "2T05" and 2456 by "2706"
3647 ?217;% heading and in paragraph (1){(a), replace 2452 by
3652 (b) 2. At the end, replace 2452 by "2702".
266 1:3783:? reference preceding this marginal, replace 2450 by
APPENDIX A;9
(Marginal 3902)
Label.
No.l Replace 2037 by "2117", 2075 by "2145" and 2713 by "2563",
Fo.24 Replage 2154 by "2224", 2188 by "2478" snd 2432 by "2632",
No.2B Replace 2344 by "2414".
No.2C Replace 2213 by "2443".
No.2D Replace 2188 by "2478".
No.3 Replace 2381 by "2511" and 2713 by “2563M,
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Nos.4 and 44 Replace 2432 by "2632" and 2443 by "2643",

No.5 , Replsce 2381 by M2511", 2524 by "2824" and 2535 by "2835%,
Nos. 64, by and 6C. Replace 2459 by ®2709",

No.7 Replace 2188 by "2478",

No.B Read: "prescribed in marginals 2117 (2), 2224 (2),

2307 (3), 2414 gzg, 2443 (2) and (3), 2478.(3), 2511 (2),
2563 (2), 2632 (2), 2664, 2709 (3), 2824 (2) and (3);".

No.9 Read: ‘"prescribed in marginals 2117 (2), 2182, 2224 (1),
(2) and (3), 2307 (3), 2414 (2), 2443 (3}, 2478 (3),
2511 (2), 2562 (2), 2664, 2632 (2), 2709 (3), 2824 (2).".
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ANNEX B. PROVISIONS CONCERNING TRANSPORT EQUIPMENT
AND TRANSPCRT CPERATIONS
Contents
Amend thae text relating to Chapter II to read:
CHAPTER II SPECTAL PROVISIONS APPLICABIE TO THE CARRIAGE OF DANGEROUS SUBSTANCES
OF CIASSES 1 TO 8
Classes la, Fxplosive substances and ariicles; Articles fillad 11 O0C et seg.
1b and lc with explosive subsiances; Igniters, fireworks and
similar goods
Class 2 (1ases: comoressed, liquefied or dissolved under pressure 21 000 "
Class 3 Inflammcble liguids 31 000 ®
Class 4.1 Inflarmable solida AL 000
Class 4.2 Substances liable to spontanecus combustion 42 000 ¢
Class 4.3 Substances which give off inflammable gases on contact 43 000 "
with vater
Class 5.1 Oxidizing subatances 51 Q00 "
Class 5.2 Organic peroxides 52 cOO ™
Class 6,1 Toxic substances €1 000 ¢
Class 6.2 Repugnent subsiances and substances liable to cause 62 000 %
infeciion
Class 7 Radiocactive substances L 000 ¢
Class 8 Corrogive gubstances 8L 000 ¥

amand the text headed “APPUIDICES"” as follows:

Appendix B.la

Appendix B.4

Replacc Id by "“2" and, in the right hand column, replace the figure
212 092 by "212 299%.

Replace IVh by *7v.

Plan of the Annex

10 000 (1)(b)

()
10 002 (v)

10 100 (1)

Replace “I to VII® by "1 1o 8%,
Replace Id by "2% and IVb by "“TH.

Reword the beginning o read: "“{b) the provisions of marginal
10 403(1) chall ...".

Chapter I

GENERAL PROVISIONS APFLICABLE TO THE CARRIAGE
(OF DANGEROUS SUBSTANCES OF ALL CLASSES

Replacc "213la, 218la, 220la, 23Cla, 233lm, 237la and 2501a' by
"220la, 230la, 2401a, 243la, 247la, 250la and 2801la'.
Replace 245la by "270Lla® and 42 3_02 by Y71 3020,
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(2)(a) Replace 41 185, 14 212, 14 407, 41 407, 14 515 and 41 515 by
NGl 185", u21 2124, “2F 407%, M6l 407", "2l 515" and “€) 515"
respeciively.
(t) 1. Replace Ia, Ic, Ie, II, I¥Ia, IiIb, IIlc, IVa, V, VI and VII by
"18.", "lc", 1|4‘3|.’ 1.4.2"’ 1:31:’ "4-1”, rls_lu’ ||6_1|=' nBil" lls.zn and
15,27 yrespeotvively and 51 104 by "8l 104°.
Rearranse the text in the numerical order of the classes.,

2. Replace Ib, Ie, Id, Te, IIIa, IITh, IVa, V and VII by *1b", "lc',
nat, 114._:;;1’ “3“) n4.ln’ |r6_llt’ "g1 ang 15,20 reapectively and 2709’
2711, 2703, 2706 and 2708 by "2559", "2561", "2553%, 92556% and
"2558 ¢ resnectively.

Rearrange the text in the numerical order of the classes.

3. Replage Id, Ic, II, IIIa, IIIb, IVa, V and VI by =2%, “4.3", “4.2",

.'3u, I:4.1ﬂ, "6.].", ngH and g, 2" reapectively.

Rearrange the text in the numerical order of the classes.

10 102 (1) Replace 2142 by #g2l2",
Chapter II
Heading Read; "Chapier II. SPFECILL PROVISIONS APPLICABIE TO T™E CARRIAGE

OF DANGEROUS SUBSTANCES OF CLASSES 1 TC 8.
Clagses la, 1h, lc
Heading Read: *CLoss28 Jaesss 1besee 1Coaael’s

Throughout the texi of marginals 11 104 to 11 610, replace Ia by "la', Ib by "lb®
and Ic by "lo".

At the end, read "1l €11--20 999" {(instead of 11l €11~-13 999).

Class T4

Heading Read: "Claos 2 Gases: compressed, liquefied or dissolved
General amendment under pressure

Marginals 14 000 fo 14 999 are renumbered 21 000 to 30 999.
Amendments to renumbered marpinals

21 118 Replace 2135 by %2205 .
21 121 Elg Replace Id by "2".
and (2
21 128 Replace 2151 by "2201",
21 260 Replace 210 140 by "210 200" (fwice).
21 40% Replace Id Ly "2% and “Ia, Ib or Ie" by "la, 1b or lc'.

21 414 (2)(a) Replace 2142 by "2212m,
21 500, 21 509  Replace IG by "2%,

21 605 (2) Replace 210 140 by "21G 200",
(3)(a) Replace Id by "2¢ and 14 121 by “21 121",
(3)(e) Replace 210 140 by *210 200",

21 €10 Replace Id by "2v,
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K Class Te
Hoading Read:  '"Clabs 4.5 Substances which give off inflammable gnses on

contact with water'.

Goneral amendment

Marginals 15 000 to 15 €00 are renumbered 43 000 to 43 60C and the last marginal
of the class becomes 50 999 (instead of 20 999).

Amendments o renumbered morpinels

43 104 Replace Ie Wy “4.3",
43 111 Replace 2132 Ly %2472%,
43 118 Replace 15 111 by “43 111%.
45 171 (1) Replace Ie by "A.5".
43 403 Replace Ie by "4.3" and "Ia, Ib or Ic% by'la, 1lb or lc¥,
43 500 Replace Je by “4.3".
Glass II
Heading Read: "Class 4.2 Substahces liable to apontaneous combustion,

Ceaeral amendment

Marginals 21 000 to 2L €00 are renumbered 42 000 to 42 600 and the lagt marginal
o’ the class becomes 42 999 (instead of 30 999).

Aerdments to renumbered morginels

42 121 (1) Replace II My "4.2%,
and (2 ’
42 251

42 4935 (1) Replace II by "d4.2" and "Ia, Ib or Ic* by "la, 1b or lo-.

(2} Repiace IIic by "5.1"%, VII by 5.2" and V by “8".
Clags [1la

Herding Read:  "Class 3 Inflammable liquids"

31 121 (1) Replaczs II%a by “j«.

and (2},

21 128 (1),

31 251

31 403 (1) THeplace IIT» by *3* ond “Ia, Ib or Ic* by "la, lb, or lc*.
(2) Replace IIIa by "3%, IlIc by "5.1%, VII by "5.2" and V by “8"%,

31 610 . _Replace IIfa by ®3%.

41 611- Eenumber 31 6l1-40 999,
31 9299
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Olass ITTb

eadi: Read: "Clans 4.1 Inflammable golids!
General amendment

Marginals 32 000 to 52 999 are renumbered 41 000 to 41 999,
Amendments to remumbered marminals

4t 121 (2) (Does not affect the English text).
41 403 (1) Replace IITo by “4.1" end #¥a, Ib or Ic*" by "la, 1b or lc®.
(2) Replace IIIL by "4.1%, IIIc by "5.1%, VII by "5.2" and V by "8',
Class Iilc
Heading Read '"Class 5.1 Oxidizing substances".

General amendment

Marginals 33 000 to 33 COO are rerumbered 51 000 to 51 600. The last marginsd
of the class becomes 51 999 (instead of 40 999).

Amendments to renumbered merginals

Py

51 111 Replace 33 118 {2) by "S5 118 (2)".
51 121 (2
51 128 (1 Replace IiIc by "5.1%.
51 171 (1
51 403 (1) Replace ITic by “5.1" end "Ia, Ib or Ie" by "la, 1b or lc".
(2) Replace IIIc by "5.1%, II by "4.2", IIIa by "3", IIIb by “4.1" and
V oy "84,
51 414 (1) Replace IZIc by *5.1" (twice).
Class Ta
Heading Recd: "Clnes 6.1 Toxic Substancas”.

General amendment
Marginals 41 000 to 41 992 are renumbered €1 000 to €1 999.
Amendments to renumbered marsinals

€1 121 (3) Replace 2401 by "260L".

61 171 (1) Replace Va by "&.14,

€1 185 (B) Replace A1 26C by “€1 2604,

61 240 Replace IVn by "€.1".

61 251 Replace IVa by "G.1" and 210 410 by 210 €10".

€l 260, 61 302 Replace 41 105 by 761 185",

61 303 Replace IVae by »€.1",

€1 400 Replace 2404 by "2604" and 2423 by “2623".

€1 403 Replace iVa by "€.1" and "Ia, Ib or Ic" by "la, 1lb or lec',
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Clags IVb .
Heading Read: "0lass 7 .Radioactive substanceal.

General amendment

Marginals 42 000 to 42 599 are renumbered 71 000 to 71 599 and the last
marginal in the Class becomes 80 999 (instead of 50 999).

¥ .
Amendments to renumbered marginals:

71 111 Replace 2457 by "2707".
71 118 (2) Replace 2457 by "2707" (twice).
(2)(c) Replace 42 401 by “T1 401" and 2456 by “2706".

3=
4 Replace 2457 by "2707%.

71 121 Replace 2457 by #2707T" (three times).

71 181 Replaca 2461 by Y2711%,

71 192 Replace 2455 by "2705% and 2456 by "2706".

71 207 Replace 2452 by "2702" and 2455 by 2705,

71 304 (1) Replace 42 403 by "7L 403",

T1 400 Replace 2453 by "2703", 2455 by "2 05" and 2457 by "2707".

71 401(2) (v) Replace 2456 by ''2706".
(e} Same change {twice). In addition, replace 2457 by "2707".

71 403 Replace IVD by "7" and "Ia, Ib or Ie" by "la, 1b or lo,
71 405 Replaco 42 403 by “71 403".
T 414 Replace 2457 by "2707",
TL 415 Same change. In addition, replace 42 280 by "7l 2804,
71 507 Replace 42 302 by "71 302",
Class ¥
Heading Read: “Class 8 (Corrosive substances'.
General amendment

Marginals 51 000 %o 51 GO0 aré renumbered 81 000 to 8] 600 throughout and the
last marginal of the class becomes 199 999 (instead of 60 999).

Amendments to renumbered marginals:

81 121 (2) Replace 2501 by “2801".

8L 171 (1), Replace V by “8".

81 240, 81 281

81 463"‘(1) Replace V by *8% and “Ia, Ib or Ic" by "la, 1lb or lc'.
{2) Replace V by "8%,

(2)(a) Replace "II, IIla or IITH" by "3, 4.1 or 4.2".
(2)(p) Replaco IIIc or VII" by “5.1 or 5.2'".
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- Class VI
Heading Read: "laps 6.2 Repugnant substances and substances 1iable

Fo cause infection's

General amendment

Ma::gmals 61 000 to 70 999 are renumbered 62 000 to 70 999.
Anendments_to renumbered marprinals

€2 100 Replace VI by "€,.2%,
62 303 Replace YI by “6.2% and 2609 by "2659".
€1 403 Replace VIiI by “5.29,
61 415 Replace VI by "6.2%,
Class VII
Heading Read: "Class 5.2 Organic peroxides”.

General amendment

Marginals 71 000 to 71 $00 are renumbered 52 000 to 52 600. The last maxginal
becomes 60 999 (instead of 199 999).

Amendments to renmumbered morginals

52 104 (2) Replace T1 400 by 52 400" and Tl 248 by "52 248".
52 248 Replace Tl 4CG by 52 400" {twice).
52 403 Replace VIY by “5.2¢, "Ia, Ib or Ic" by "la, 1b or 1c" #1I, IITa or
IIXb" by "3, 4.1 or 4.2%, and Vv by "8'.
52 413, Repla.CU VIE by “5:2“0
52 414 (1)
and (2)
52 414 (5) At the ond, roplace 71 400 (1) by "52 400 (1)".
52 500 Replace VII by '5.2%,
Appendix B.1
Part T Amend merginal 210 000 to read as followa:

"The conditions governing approval and, where appropriate, periodic
inspection of {tank vehicles and tanks are ven in J\nnex B, marginal 10 182,
and in this Appendix, marginals 220 200 {1){(a) 7 and 8 210 201, 210 202 \5)
210 310 (4), 210 320 (3), 210 440 (2)(c), 210 560 (o), 210 610 (3)(a) 2. and
(b) 3., and 215 810 (4){e), (5)(£) and (g) and (€)".

Part II ' In the heading, replace “CLASS I4" by "CLASS 2".
In marginal 210 021, in the third line, replace "Class Id" by “Clasa 2"
At the end, rcplé.ce 4210 022-210 139% by 210 022-210 199",
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Paxt III

Claas Id ...

Heading to yead: "Class 2.

Rermmber the marginnls relating to this Class as follows:

Ame nis to

210 200 (1)
(1) (a)1.
(1)(a)2.
(1) (a)a.
(2)
EZ; (),
¢) and
note

210 201 (1)

Exiating mumboring New numbering

210 140-210 146 210 200-210 206
210 147-21y 149 21C 207-210 299
numbare;lﬂqag@-p&

. Replace 2132 by “2202%, 2133 by "2203" and 2151 by “2221%,

Replaca 2153 by "2203+,
Replago 2141 by wa2911w,
Replace 214G by “2216%,
Replace 2152 by “2202¢,
Replace 21U 141 by “210 201",

Replace 2149 by 2219* (‘twice)

(2)(a) Replace 2150 by »22204,
and

(3)(a)

(3)(b) Replase 210 140 by “210 2007,
and ¥/

2,0 202 (1)
210 203

Replace 2141 by "2211", 2143 by “2213% and 2145 by “2215v,
Replace 2148 by ~%2218",

210 203 (1)(d) Replace 21C 140 by "210°200" and 210 142 by "210 202",

glaas Je

Heading to raad: "Clasg 4.3"

Rerumber as follous:

210 480(2)
Q_I‘.!.', ass I1

M@beﬁm New ber:
Ingert in the margin
at the beginning of

the class:

210 470-210. 479
210 15G 210 480
210 151-210 199 210 481210 499

Replace 21982 by “2472v,
Heading to road: "Class 4.2".

Renuabey the marginals mlating to this class as follows:

mstim_@gng@% Now_numberings
210 200-210 209 210 430210 439
2o 210 210 440

210 211-210 299 210 441-210 469
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Clage ITIa Heading to read: "Class 3".
210 310 (2)(a)3. Replace 2133 by "2203" and 2141 by "2211".
(2)(e) At the ong, weplace 210 140 by 9210 2007,
note In the third line, replace IITa by "3",

210 312 Replace IIIs by "3".
210 314-210 319 Read “210 3514~210 3997.
Clasas IITb Heading to.read: "Class 4.1°.
Renumber as follous:
Exigting nunbering Rew numbering

Insert in the margin at the
beginning of the class:

210 329 210 400-210 409
210 410
210 321-210 329 210 411-210 429
Class IITe Herding %o read: “Clags 5.1"

Replace the number of marsginal 210 330 by "210 500".

At the end, replace 210 531-210 399 by "210 501-210 549*.
Class TVa Heading to read:  “Clags €.1"

Renumber as follous:

Exipting numbering Ney _numbering
210 200-210 409 210 600-210 609
210 410 210 610
210 411-210 419 210 611-21¢G 699
Class IVb Heading to read: “Clasc 7“.
Renumber as follous:
Existing mubering Hew pumbering

Insert in the margin at the
beginning of the olass:

210 700-21.0 T09

210 420 210 710
210 421-210 499 210 711-210 T99
Class V 'Headin\g .to read: "Clags 8,
Renumber as follous:
Existing nunbering New_numbering
210 500-210 509 210 800-210 809
210 51¢ 210 810
210 51.1-2).¢ €99 210 811-211 049
210 810 (2) Replace 2503 by 2803%,
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Clagss VII Heading to read:  "Class 5.2".
Renurbexr as follows:'
Exigting numbering Hew numbering
210 700-210 709 210 550-210 559
210 710 210 560
210 711-211 049 210 561-210 599
210 560 (e) Replaco 2lu 140 hy “21.0 200,

Appendix B.la
In the heading, replace "CLASS Id" by “CLASS 2.

Appendix B.lb

Chapter II Replace the sub-heading ‘CLASS I&* by "CLASS 2".
213 501 (1) Replace 2149 by “2219".
Ez} and  Replace 2150 by “2220% and 210 141 by "210 201",
3
(4) Replace 210 141 by-“210 201"
213 503 Replace 215G by 72220" and 210 141 by "210 201".
213 706 Replace 2149 by "2219", 2150 by 2220" and 210 141 by "210 201%.
CLASS IIIa "Read "CL:iSS 37.
CLASS Ie Read “ULASS 4.3".
CLASS II Read "ULaGS 4.2,
CLASS IITb Read “CLASS 4.1%.
215 200 Replace 2181 by “2471" and 2201 by “243L",
215 300 Replace 2181 by *2471".
215 301 Replace 2201 by "243L%,
215 302 Replac> 2331 by “240L".

215 500, 215 700, Same corwections as for 215 300 to 215 302 above.
215 701, 215 702,
215 703, 215 704

CLASS IIIc Read “"CLASS 5.1%.

CLASS VII - Reag YCLASS 5.2".

216 200 Replace 2371 by #2501" and 2701 by “2551".
21€ 300 Replace 23571 by ©2501%.

216 302, 216 303 Replaca 07l by “2551'%,

216 500, 216 700, Replace 2371 by "2501" and 2701 by 12551,
21€ 7ol
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CLASS IVa
217 200

217 201,
217 300 (1)

217 500, 217 700,
217 701

CLASS V
218 202, 218 500

219 000 (2)
(3)

220 002
220 002(a)

Item 1€,
note 3

Read "CLASS 6.1%.
Replace 2401 by "260L%,
Replace 41 121 by "61 121",

Replace 2401 by "2601".

Read "“ULASS 8%,
Replace 51 121 by "8l 121",
Appendix B.lo
Replace IIXa by "3".
Replace ¥ by #8" and 210 510 by "210 Bl0%.
gggandin': 2

At the beginning, replace "Class Id“ by "Clags 2" and 14 251 by
w2y 251%,

2131 to read "2201".

Appendix B.3
Replace 14 €U5 by "21 605" and 41 €05 by "61 605".

Appendix B.4

In the heading, replace "CLASS IVb" by “CLASS T'.

240 000
240 001
240 Ol10

250 000

Vol. 1003, A-8940

Replacc 42 300 by “71 300",
Replace 42_ 304 by T 304" and 42 414 by "71 414",
Replace 42 5C0 by "71 500",

Apoendix B.5

Table, column (b): replace Id by "2", IITa by "3", IIIb by "4.1%,
IlIc by *5.1", IVa by "6.1", V by "8" and VII by “5.2",
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AMENDMENTS ADOPTED UPON PROPOSAL BY THE GOVERNMENT OF THE UNITED KiINGDOM _
OF GREAT BRITAIN AND NORTHERN IRELAND
ANNEX A
Part I
DEFINITIONS AND GENEHAL PROVISICNS
Marginal 2003 (1)

Al ter preambie tot

*(1) This Annex contains for each Class other than Class IVbs"
Marginal 2003 (3)

Replace entry concerning Appendix A.6 by

"Regulations relating to radicactive substances of Class IVb."
Marginal 2003 (4) - New

Add a new paragraph:

"(4) For Class IVb, the details concerning conditions of packing, mixed packing,
labelling and mariring of packages as well as provisions governing storage,. despatch and
carriage, including in bulk, in containers and in tanks, are specified in the achedules
of Annex A limtad in marginal 2452. Some of the detailed and ¥echnical provisiona

affecting thim Class are elaborated in Appendix A.6 which also includes the complete

table of radionuclides and method of testing packagings intended for subsiances of
Class IVb."
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Fart II

LIST OF SUBSTANCES AND SPECIAL PROVISIONS FOR THE VARIOUS CLASSES

"Introductory Notes'of Class IVb and marginals 2450 to 2499 should be
replaced by the provisions and aschedulen reproduced hereafter.

CLASS IVb
RADIOACTIVE SUBSTANCES

Introduction
2450 (1) Scope

NOTE

(2)

X

(a) Among the substances with a specific activity of more than 0,002
microcurie per gramme and articles containing such subatances, only those
indicated in the schedules of marginal 24%3 are to be accerted for carriage
and then only under the conditions set out in the appropriate schedules of
the said marginal and in appendix A.6 (marginals 3600 to 3699).

() The substances and articles referred to in (a) are substances and
articles of ADR.

Cardiac pacemakers containing radicactive substances, when they have
been surglcally implanted in medical patients, or radiopharmaceuticals

being carried inside patients in the course of medical treatment, are
rot subject to ADR,

Definitions and explanations

ﬁ and Aa

"A1 " means the maximm activity of special form radicactive substances
permitted in a Type A package. "A;" means the maximum activity of
radiogctive substances, other than special form radicactive subatances,
permitted in a Type A package. These values either are listed in
Appendix A.6 Table XXI or may be derived in accordsnce with the procedure
desoribed in marginals 3690 and 3691 of Appendix A.6.

ble number of )

"Allowable number y of packages” means the maximum number of Fissile Class II

or Figsile .Class III packages vwhich may be grouped together in one place
during carriage or during transit atorage.

1/ Vhen the group is made up. of packages of different designs, the maximm
number of packeges shall be such that the following formula is satisfiled:

l"‘ ﬁa +:1 4+ esee Bhall not exceed 1. In this ftirnwla, n1, nz, n3 sere

L

)]

3

are the numbers of packages for which the corresponding allowable numbers are
lll, Nz, ’3 as w mspectival’-
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Containment system

"Containment syatem"™ means the components of the packesging specified by the
designer as intended to retain the radicactive substance during carriage.

Deaign

"Design' means the description of a special form substance, or of a package
or & packaging of a particular kind, whioch enables it to be fully identified.
The description may include specifications, engineering drawings, reports
demonstrating compliance with regulatory requirements, and othe? relevant
doowmentation.

Fissile substances

"Figaile substance" means plutonium-2%8, plutonium-239, plutonium-241,
uraniom-233%, uranium-235, and all substancas containing any -—» of these
radionuclides, Unirradiated naturel and depleted uranium do not come underxr
this definition.

Low-lavel golid radicactive subgtances
"Iow-lavel solid radicactive substance" (LLS) means any of the followings

{a) 8o0lids (s.g. consolidated wastes, activated substances) in which:

(i) the activity inmormal carriage is and remains distributed
throughout the solid or the collection of solida or ia and remaina
uniformly distributed in a solid compact binding agent (such as concreta,
bitumen, ceramic)s '

(11) the activity is snd remains insoluble so that even under loss of
packeging the loss of radioactive substance per package resulting from
the effects of wind, rain, etc., or from total immersion in water is
limited to less than 0,1 A2 in a period of one weak; and

(131) the activity averaged throughout the radicactive substance does

net exceed 2 x 1077 Az/g.

(b) Articles of non-radiocactive substance whioh are contaminated with a
radicactive subatance, provided that the radiocactive contamination is in a
ron-resdily-dispersible form and that the level of contamination averaged
over 1 m@ {or over the area of the surface if that area is less than 1 m2)
doea not exceed

20 ;.10:!./(::1;2 for beta and gamna emitters and the low-toxicity alpha

emitters indicated in Table XIX of Appendix A.6j and 2 ;.1(21./::1:12 for
other alpha emitters.
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Lovw sgpecific aotivity substances (I)

"Low specific activity substances (I)" (LSA) means any of the following:

(a) TUranium or thorium ores and physical or chemical concentrates of those
ores;

(b) Unirradiated natural or depleted uranium or unirradiated natural
thorium;

{c) Tritium oxide in aqueous solutions, provided that the concentration
does not exceed 10 Ci/litre;

(d) Substances in which the sotivity is uniformly distributed end which if
they were reduced to their minimum volume in conditions likely to be
encountered in carriage, such as dissolution in water with subsequent
recrystallization; precipitation; evaporation; combustioni abrasion; etc.,
would have an average specific activity of not more than 107 Az/g;

(e) Articles of non-radicactive substance which are contaminated with a
radioactive substance, provided that the hon-fixed surface contamination
does not exceed ten times the values in Table XIX of Appendix A.6 and that
the contaminated article or the contamination on the article, if it was
reduced to its minimum volume in conditions likely to be encountered in
carriage, such as dissolution in water with subsequent recrystallizationj
precipitation; evaporation; combuation; abrasion; etc., would have an
aversge specific activity of not more than 10-4 Aa/g.

Low specific activity substances (IT)

"Low specific activity substances (II)" (LSA) means any of the following:

(a) Substances in which the activity in normal carriage is and remains
uniformly distributed and in which the average specific activity does not
exceed 10~4 Az/g;

(b) Articles of non-radioactive substance which are conteminated with a
radicactive substance, provided that the radicactive contamination is in a
non-readily-digpersible form and that the level of contamination averaged
over 1 m® (or over the area of the surface if that area is less than 1 m2)
does not exceed

1 nCi/ c:m2 for beta and gemma emitters and the low-toxicity alpha
emitters indicated in Table XIX of Appendix A.6; and 0.1 uCi/cm?
for other alpha emitters.

Maximum normal operating pressure

"Maximum normal operating pressure” means the maximum pressure above
atmospheric pressure at mean sea-level that would develop in the containment
system in a period of one year in conditions of temperature and solar radiation
corresponding to environmental conditions of transport in the absence of vwenting,
external cooling by an aneillary system, or coperational controls during oarriage.
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3

Ml tiletersl epproval

"Multilateral approvel™ means approval by the competent authority of the
countyy of origin and by the compstent authority of each country in whose
ferritory the conasigmment is to dbe carried.

Package

"Type A package" means a Type A packaging together with its limited
radioactive contents., Aa the oontents of a Type A package are limited %o 4

oy Az, such & package does not require approval by the competent authority.

"Pype B(U) packsge" means a Typs B packaging, together with its radicactive
contents, which since it is designed in accordance with specified design and
oontalmment oriteria requires unilateral approval only of the package design
and of any stowage provisions thet may be necessary for heat diesipation.

"Type B(M) packege" means & Type B packaging, together with its radicactive
contents, which since its design fails to meet one or more of the specific
additional design criteria for Type B(U) packages (see marginal 3603 of
Appendix A.6) requires multilateral approval of the package design and, in certain
ciroumstances, of the conditions of deapatch.

Packaging

"Packaging" means the assemdbly of componernts necessary to ansure compliance
with the paockaging requirements of this Class., It may, in particular, oconsist
of one or more recepiacles, absorbent materiels, spacing structures, radiation
shielding, and davices for cooling, for abserbing mechanical shocks and for
thermal insulation. These devices may include the vehicle with the tie-down
synatem when these are intended to form an integral part of the packaging.

"Type A packaging" means a packaging whioh in normal carriege is able to
prevent any loas or disperssl of the radiocgotive ocontent and to retain its
shielding function. The conditions of normal caerriage shall be reproduced by the
tests prescribed in marginal %635 and 3636 of Appendix A.6, whioh tests the
packaging shall be shown to have passed.

"Type B packaging" meeans a packaging which ig able io withatand not only the
conditions of normal carriage, as a Type A packaging doas, but also a transport
acgident. The oonditions of such an accident shall be reproduced by the teata
prescribed in marginals 3635 to 3637 of Appendix A.6, which tests the packaging,
shall be shown to have passed in the conditions likewiss prescribed.

Badistion level

YRadiation level" means the corresponding radiation dose-equivalent rate
expreased in millirem per hour. Radiation levels may be determined by instruments,
combined with the use of oonversion tables where necessary or by calculation.
Msasured or caloulated neutron flux densities msy be converted into radistion
levels by using the data given in the following table,
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Neutron flux denpities to be rogarded as

equivalent to g radiation level of 1 h
Energy of neutron Flux density equigalent to 1 mrem/h
(n/en® . 8)

Thermal 268
5 keV 228
20 keV 112
100 keV 32
500 keV 12

1 MaV 7.2

5 MoV 7.2

10 MeV 6.8

Fote: Equivalent flux densities for energies between those listed
above should be obiained by linear interpclation.

Radicactive contents

"Radioactive contenta" meanas the radioactive substance together with any
contaminated solids, liquids or gases in the package.

Speociasl form radiocactive aubstance

"Special form radioactive substance" means either a non-dispersible solid
radiocactive subgtance or a sealed capaule containing a radioactive substance,
The sealed capsule shall be so conatructed that it can be opened only by
destroying 1t. The special form radiocactive substance shall meet the following
requirementss

(a} It shall have at least one dimension of not less than 5 mmj and

(b) It shall comply with the relevant test requirements specified in
parginais 3640 to 3642 of Appendix A.6.

In goneral, the "special form" concept enables substances exhibiting a higher
activity level to be included in a Type A package.

Specific activity
The "apecific activity" of a radionuclide means that radionuclide's activity

per unit maas., The specific sctivity of e substance in which the radionuclides
are essentially uniformly distributed is that substance's activity per unit maas.

Transport index
The "transport index" of a package meanst

(a) The number exprosaing the maximum radistion level in millirem
per hour at 1 m from the external surface of the packages or
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(b) In the omae of packages of Fissile Class IT or Fissile Class III,
the higher of the following numbers:

the number expressing the maximum rediation Level as under (a)
above; and the number obtained vy dividing 50 by the allowable
number of such packages.

The "transport index" of a container means either;

the sum of the transport indices of all packeges within the
container, except that .for containers carrying Fisaile Class TII
packages, the tranaport index shall be 50 unless the sum of the
transport indices of the packages necessitates a higher figure.

o for containers not carrying Fissile Class II or III paclkages and
under full loasd, the number oxpressing the maximum radiation level
in mrem/h ot 1 m from the externsl surface of the container
multiplied by the value in the following table appropriate to the
maximunm oross~pectional area of the ocontainer.

Myltiplication factors

Size of load Multiplication faotor

Moasuyenment

(cross-sectional area measurements of the
load ps dicular %o the direction of

interest).
1 mz and leems 1l
>122 to 5 2 3
> 5 22 to 20 m? 6
> 200 to 100 n° 19

(c) The figure expressing the transport index shall be rounded upwards
1o the first deoimal place.

Unocompressed gas

"Uncompressed gas" means a gas at a pressure nol exceeding the ambient
atmospheric pressure at the tims when the centainment system is closed.

te ] val
"Unilateral approval' means approval by the competent authority of the
country of origin only. If the country of origin is not a party toc ADR, the

approval shall require validation by the competant authority of the first ADR
country reached by the consignment.
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Unirradiated uranium

"Unirradiated uranium" means uranium containing not more than 1076 g

riutonium per g uranium-235 and a fission produot activity of not more than
0.25 mCi per g uranium-235,

Tni ated theorium

"Inirrediated thoriwm" means thorium containing not more than 11.0"7 g of
uraniwm~233 per g of thorium-232,

ani n depleted, enriched

"Natural urenium" means chemiocally-separated uranium with the naturslly=-
ocourring distribution of uranium isotopes (approximately 99.28 per cent
uranium-238 and 0.72 per cent wranium-235). '"Depleted uranium" means uranium
containing less than 0.72 per cent uranium=-235, the remainder being uwranium-238.
"Enriched uranium" means uranium containing more than 0.72 per cent uranium-235,

the remainder being uranium-23%8. In all casee a very small amount of uraniuvm-23%4
is present.

(3) Prohibitions on mixed loading

Substances of class IVb contained in packages bearing a label conforming
with models Nos, 64, 6B or 6C shall not be loaded in the same vehicle together
with substances and articles of Classes ITa (marginal 2021), Ib (marginal 2061)

or Io (merginal 210l) contained in packages bearing one or iwo labels conforming
with model No. 1.

2451 The substances and articles of this class contain one or more of the radicnuclides
reforred to in chapter VI of Appendix A.6 {marginals 3690 and 3691).

2452 The list hereunder specifies the different types of coneignment:
1., Empty packages which have contained radiocactive substances;

2. Articles memufactured from natural or depleted uranium or
natural thoriums

3. Small quantities of radiocactive substances;

4. Instrumente and manufactured articles;

5. Low specific activity subetances ISA (I)

6. Low epecific activity substances LS8A (II)

T« Low-~level solid radicaoctive substances;

8. Radioasctive substances in Type A packages;

9. Radioactive substances in Type B(U) packages;
10, Radicactive substances in Type B(M) packagesj

11l. Fissile substancess
12. Raldicactive subastances carried under special arrangement.
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Schedule 1
2453 1. Substances

2

Fe

4.

5‘

6.

83 which have contained
radioactive substances,

Paclk Pack

(a) Packaging shall be in accordance with
the requirements given in marginal 3600
of Appendix A.6, and shall be securely
closed and in good condition.

(b) Permitted internal contamination levels:
not more than 100 times those levela
set out in paragraph 5.

(c) Where an empty packaging inocludes natural
or depleted uranium or natural thorium in
its structure its surface shall be covered

Danger labels on packages

None

HNote Any label indicating
a danger shall be covered
or removed

with & substantial, inactive sheath made of

metal or some other resistant material.

Package maximum radiation level

0.5 mrem/h at the surface of the package.
Mixed packing
Ro provisions.

Contamination on packages

Non-fixed external sontamination limits:

Bota/gamma/low-toxicity
alpha emitters

Natural/depleted wranium/natural
thorium

Other alpha emitters

100> ¢ oifod
167 U pifen

104 v eifon”

2
2

For full details, see marginal 3651 of Appendix A.6.

Marking on packages

(a) Packages shall be plainly and durably maviced

with the weight if over 50 kg.

(v) Any marking indicating a radicactive danger

shall not be wvisible,
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7.

8.

9.

11,

13,

14.

15.

Pransport documents

The transport document shall incilude the description "Radicactive

substances (Empty packages), IVb, schedule 1, ADR", with the
name underlined in red.

Storage and despatoch

No provisions.

Carriage of packages in vehicles and containers

Yo provisions,

Carriage in bullc in vehicles and containers

Not applicable,

Carriage in tank wehicles and tank containers

Rot applicable.

Placaxde and labels on vehicles, tank vehicles,
tank containers and containexrs

None,

Prohibi%ions on mixed Joading

No provisions.

Decontamination of wvehicles, tank vehicles,
tank containexs and containers

No provisions,

Other provisions

None,
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Schedule 2

Danger labels on packages

None,

1, Substances

Artioles menufaotured
from natural or depletad wranium
or natiral thorium.

v

The cuter suxface of the uranium or
thorium shall be covered by a substantial,
inschiva shecth made of metal or some
obvaer reslstant material.

HOTE Such articles may for example be .

unuacl packagings intonded for the
transport of redicactive substances,

2. FPackaging/Package

Packaging shall be in accondance with the
requirements given in marginal 3600 of Appendix A.6.

3. ZPackage maximum radiation level

0.5 mrem/h at the surface of the padkage.
4. Mixed ‘packing

No provisiona,
S. Contamination on packages

Non-fixed external contamination limits:

Beta/gommaflow-toxicity -4 5
alpha emittera 10 f4.Ci/om

Katural/depleted uranium/ 3 5
natural thorium 107 M C1/om*

Other alpha enitters 1072 J-uci/cmz
For full details see marginal 3651 of Appendix A.6.
6 M on packages
None.

7. Transport documents

The transport document shall inolude the desoription "Radicactive
substances (Mamafactured articles), IVb, sohedule 2, ADR", with
the name underlined in red.
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8.

9.

10.

11,

13.

14.

15.

Storage and despatich

No provisions.

Carriage of packages in vehicles and containers
No proviaions,

Carriage in bulk in vehicles and oontainers

Not applicable.

Carriage in tavlk vehicles and tank containers

Not applioabla.

Placards and labels on vehicles, tarnk wvehliocles,
tank containers and containers

None.

Prohibitions on mixed loading
No provisions.

Daocontamination of vehicles, tank vehioles,
tank oontainera and containers

No provisions,

Other provisions

None.
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1.

3.

4-

Substanves
S r—————r

Small quantities of radioactive substances
in amounts which do not exceed those given
in the iable below and which do not contain
more than 15 g of uranium - 235,

Schedule
Danger labels on paclcages
None

‘(but see paragraph 15).

Nature of substances Package limits

S0lids and gases

Special Form 107341

Other Porms 10-3a2

Tritium 20 oL/
Idquids

Pritium oxide in agqueous sclutions .

Fess than 0.1 Ci/l 1000 Ci

between 0.1 Ci/l and 1.0 Ci/1 100 Ci

greater than 1.0 Ci/f1 1 Ci
Other liquids 10-442

For mixtures of radionuclides, see marginal 3691 of Appendix A.6,

%/ The values for tritium also apply to tritium in activated
Iuminous paint and tritium adsorbed on solid carriers.

Pacl Pack:

(a) Packaging shall be in accordance with the requirements

given in marginal 3600 of Appendix A.G.

(b) During tramspori there shall be no leakage of radioactive

aubstance.

Packame maximim radiation level

0.5 mrem/h at the surface of the package.

Mixed packing
No provisions,
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5. Contamination on packages

Non-fixed external contamination limitst

Beta/gamma/low-toxicity 4 o
alpha emitters 10 21 6i/cn
Natural/depleted uranium/matural -3 °
thorium 10 A4 Cifom
Other alpha emitbers 100 oifon

For full details, see marginal 3651 of
Appendix A,6,

6. Maorkinge on packages

The ocutermost surface of the containment system’
shall be marked "RADIOACTIVE" as a warning on
opening the package.

7+ Transport documents

The transport document shall inglude the description "Radioactive

substances (Small quantities), IVb, achedule 3, ADR", with the name

underlined in red.

8. gStorage and Jdespatch

No provisions.

9. Carriage of packages in vehicles and confainers

No provisions,

10. Carriage in bulk in vehicles and containers
Not permitted.

11. Carriage in tank vehicles and tank containers

Not permitted.

12. Pl

acards and labels on vehicles, tank vehicles,

flmcbihos b bt et de o i B SRS e B e S e S

tank containers and containerxs

None.
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13, Prohibitions on mixed loading

No provisions,

14. Deoontamination of vehicles, temk vehicles,
tark containers and containers

See marginal 3695 (3) of Appendix A.6.

15. Othexr provisions

(a) Accident provi. see marginal 3695 (1)
of Appendix A.6.

(v) Decontamination in storage - see
marginal 3695 (2) of Appendix A.6.

(c) Radiocactive substances which possess
other hazardous properties shall also
comply with the proviaions of the
appropriate class,
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Schedule
1. Substances Danger labels on packages
Instruments and Manufactured articles None
such as clocks, electronic tubes or
apparatus, having radioactive substances
as a component part, vhose activity does
not exceed the amounts given in the table
below and which do not contain more than
15 g. of uranium - 235
I ]
; Nature of substances Item limits Package limits
Solids 3
Special form 1072, A
Other forms [ T A,
Liquids 1034 10724
2 2
Gases
Tritium 20 Ci # 200 Cci =
Special form 1074, 1072,
Other forms 1074, ! 1072,
For mixtures of radionuclides, see marginal 3691 of Appendix A.6.
* The values for tritium alsc apply to tritium in activated luminous paint and
tritium adsorbed on solid carriers.
2, Packaging/Pack
(a) Packaging shall be in accordance with the requirements given in marginal
3600 of Appendix A.6,
(b) The instruments and articles shall be securely packed.
3. Package maximum rgdiation level
0.5 mrem/h at the surface of the package and 10 mrem/h at 10 cm from any point
on the external surface of any unpacked instrument or article,

No provisions.
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5.

6.

7.

8.

9.

10,

11.

l2.

3.

14.

15.

Contamination on packages
Non-fixed external contamination limita:

Beta/gamma/low-toxicity alpha emitters 1074 gfcifem®
Fatural/depleted uranium/natural thorium 1073 ft cifom®
Other alpha emiiiers 10-5/(/ Ci/cm2

For full details, see marginal 3651 of Appendix A.6.

Marking on packages

Bach instrument or article {except radioluminescent fimepieces or devices) shall
bear the marking ‘RADIOCACTIVE",

Transport Documents

The trangport document shall inciude the description "Radicactive subgtances
(Instruments) or (Hanufactured articles), IVb, schedule 4, ADR", with the name
underlined in red.

Storage and despatch

No provisiocns.
Carriage of packages in vehicles and containers
No provisiona.

Carriage in bulk in vohicles and containers

Not applicable.

Carriage in tank vehicles and tank containers

Not epplicable.

Flacards and Labels on vehicles, tank vehicles, tank containers and containers

None.
Prohibitions on mixed loading
No proviaions.

Decontamination of vehicles, tank vehicles, tank containers and containers

See marginal 3695(3) of Appendix A.6.

Other provisions

(a) Accident proviaions - see marginal 3695(1) of Appendix A.6.

(b) Decontamination in storage - see marginal 3695(2) of Appendix A.6.
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1.

2.

3.

Schedule
Substances D r labels on packazes
. - see Appendix A.9).
Low specific activity substances ISA(T),
belonging to one of the following groups Toad, Lavers to modets Gy 5
as defined fully in marginal 2450(2): or 60 shall be affixed ?
R externally to two opposite sides
(i) wuraniuvm or thorium ores or e margiia.ls 3653 %g 3655 of '
g:?c.:er;:x_'at?e (sub-para (a) of Appendix A.€ for package category.
inliion The contents shall be described
(ii) unirradiated natural or depleted ;ﬁbggilabei:b:;il?AD?OACTIVE L8A".
uranium or unirradiated natural &y g
;2:?;‘::1&51;1)_?“3 (v) of (1) for thorium nitrate and
n uranium nitrate - model
(i1i) tritium oxide in a7ueous solutions - No. 3 labels ave required,
concentration 100i/1 or leas. .
co e iiy £ hexaflucride =
(sub~para (c) of definition) (1) mgge‘fgﬁ‘uﬁ lg.b ols :;‘e e
(iv) substances with uniform activity under required.
minimum volume conditions of not more
than 10-4 A2/g (sub~para (4) of
definition).
(v) KNon-radiocactive articles contaminated
to not more than 10 times the package
limits set in para 5 below and sc that
the specific aciivity under minimum
volume conditions never exceeds
10-4 A2/g {sub=para (e) of definition)
If Yissile substances are present the requirements of achedule 11 shall be met in
addition to the requirements of this schedule.
Packaging/Package
Packages transported other than as full leoad-packaging shall be in accordance with
the requirements of marginal 3600, marginal 3650 to 3655 and marginal 3656(1) to
(4) of APPendix Alé!
Subatances of paragraph 1(ii) above in massive solid form shall be packed so as
o prevent abrasion, and in other solid forms shall be contained in a substantisl
sheath.
Package maximum radiation level

200 mrem/h at the surface of the package and 10 mrem/h at 1 metre from that
surface (see marginals 3653 to 3655 of Appendix 4.6).

except in the case of a full load when the limit is 1,000 mrem/h at the
surface of the pack and may exceed 10 mrem/h at 1 metre from that surface
(see marginal 3659(7) of Appendix 4.6).
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5.

6.

T

8.

9-

Mixed packing
See marginal 3650 of Appendix A.€.

Contamination on packages

(a) Non-fixed external contamination limits for packages carried other than as
full load.

Beta/gemma/ low-toxicity alpha emitters 16074 4/ cifon®
Natural/deploted uranium/natural thorium 1073 4/ cifon®
Other alpha emitters 107 4 cifom®

For full details, see marginal 3651 of Appendix A.6.

(b) For packages carriecd in a full load ~ No proviaions.

Marking on packages

Packages transporied as full load - stencilled or otherwise merked "RADIOACTIVE
I3A",

Packages transported other than full load - plainly and durably mexked with
the weight if over 50 kg.

Transport documents

The transport document shall include the description "Radiocactive substances
{Iow specific activity ISA (I)), IVb, schedule 5, ADR", with the name underlined
in red, and the details gpecified in marginals 3680 and 368l of Appendix A.6.

Storage and despatoh

(a) Storags and segregation from other dangerous goods - see marginal 3€58 (1) of
Append:tx 1-6-

(b) Storage and segrogation froh packages labelled "FOTO" - see marginal 240 001
of Appendix B.4 for segregation table.

(o) Totel transport index limitation for storage, no limit except in the. case of
Fissile Class II or III packages, see marginal 3658 (2) to (5) of Appendix A.6.

Carriage of packages in vehicles and containars

(&) Segregation from packages labelled "FOTO" - see marginal 240 001 of
Appendix B.4 for segregaticn Table,

(b) Total transport index limitation - 50, This 1limit doss not apply to a full

load, provided that if Fissile Class II or III packages ard present the
allowable number is not exceeded, (sce marginal 365;%95) of Appendix A.6).

Vol. 1003, A-8540
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10.

1l.

12.

{¢) Maximm radiation levels for vehicles and large containers in the case of a
full load

200 mrem/h at surface
10 mrem/h at 2 metres from surface.
(see marginal 3659 (9) of Appendix 4,6)

Also, for vehicles - 2 mrem/h in any normally cecupied position - see
marginal 3659 (7) of Appendix A.6.

(d) Packages not in conformity with the requirements of marginal 3600 shall bhe
transported as full load, and the limite in the following table shall not
be exceeded:

Nature of substances Vehicle or large container
activity limit
golids No limit
Tritiur oxide in aqueous
solutions 50,000 Ci
Other liquids and gases 100 x A

2

Carriage in bulk in vehicles and containers

1
Permitted under full load provided that, affer loading, external surfaces of
vehicles are carefully cleaned by the consignor and provided that no leakage
can occur under normal transport. Quantity limits as in the table in
paragraph 9 above.

Carriage in tank vehicles and tank containers

Permitted under same conditions as paragraph 10 above, and under the conditions
of marginals 3660 and 3661, except for substanées which have a critical
temperagure less than 50°C or, at this temperature, a vapour pressure ahove

3 kg/em®s or which are liable to spontaneons combustion.

Placards and labels on vehicles, tank vehicles, tank containers and containers

(see Appendices A.9 and B.#)

Containers — labels to modelas 6A, €B or 6C on all four sides. Vehicles and
large containers - placards to model in Appendix B.4 marginal 24 Ol0 on each
lpteral side afd on rear wall of vehicle (see marginals 3659(6) ana 42 500).

Subsidiary labelling
{i) for thorium nitrate and uranium nitrate - model No. 3 labels are required,

(i1) for upenium hexafluoride - model No.4 labels are required.

Vol. 1003, A-8940
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13. ZProhibitions on mixed loading

See marginal 2450(3).
14. Decontamipation of vehicles, tank vehicles, tank containers and confainers
{a) For full load consignments, after unlcading, vehicles to be decontaminated
by the consignee to the levels in Table XIX of Appendix A.6 unleas to be

used for carrying the same substances. See also marginal 3695(4) of
Appendix A.€.

{b) For non~-full load consignments, see marginal 3695(3) of Appendix A.6,

15, Other provigions

(a) Accident provisions - see marginal 36395(1) of Appendix A.6,

(v) Decontamination in storage - see marginal 3635(2) of Appendix A.E.

Vol. 1003, A-§8940
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1.

2,

5-

4.

5.

Substances
Low gpecific activity subgtances LSA(II)

belonging to either of the following
groups as defined fully in marginal
2450(2):

(1) subatances with uniform activity
of not more than 10~4 A2/g. (sub-pars
(a) of definition).

(ii) non-radioactive articles contaminated
non-dispersibly to a level not exceeding
1 PCi/em? for beta and gamma emitters and
low toxicity alpha emitters, or
0.1 JiCi/em? for other alpha emitters
{svb-para (b) of definition).

If fissile suhstances are present the requirements
of achedule 11 shall be met in addition to the
requirements of this schedule.

Packaging/Package
Packaging shall be in accordance with the

requirements of marginal %600, marginal 3650
and marginal 3651 of Appendix A.6.

Package maximum radiation level

Closed vehicles under conditions of marginal
3659 (7) (a) of Appendix 4.6 — 1000 mrem/h
at the surface of the package and may exceed
10 mrem/h at one metre from that surface.

All other vehicles not under the conditions
of marginal 3659 (7)(a) of Appendix A.6 -

200 mrem/h at the surface of the package and
10 mrem/h at one metre from that surface.

Mixed packing
See marginal 3650 of Appendix A.6,

Contamination on packages

Non-fixed external contamination limits:
Beta/gamma/low toxicity alpha emitters

Natural/depleted uranium/natural thorium
Other alpha emitters

For full details, see marginal 3651 of Appendix A.6

Vol. 1003, A-8940

Schedule 6

Danger labels_on packages

Hone required unless fissile
subatances are present.
{see Schedule 118.

10™4 5Ci fom?
10™3 pcifen?
1072 1ci/en®
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6. Markingon packages

Packages phall be stencilled or otherwise
mariced "RADIOACTIVE LSA',

T. Trangport documents
The trangport document shall include the desoription "Radiocactive substances
(Low apecific activity LSA (II)), IVb, schedule 6, ADR," with the name undarlined
in red, and the details specified in marginals 3680 and 3681 of Appendix A.6.
8. Storage and deapatch
Only under full load
9. Carriage of packggeg' in vehicles and coniainers
(a) Cerriege only by full loced
(b) 1If the conpignment includes Fisaile Class II or III packages
the allowable numbexr shall not be exceeded.
(see gohedule 11).

(¢) Maximum radiation levels for vehicles and large containers —

200 mrem/h at surface
10 mrem/h at 2 metres from surface (see marginal 56?9(7)
of Appendix 4.6

Also, for vehiclea - 2 mrem/h in any normally occupied pogition -
fpee marginal 3659(8) of Appendix A.6)

(2) The limits in the following table shall not be exceeded:

Vehicle or large container
Nature of substances activity limit
Solids No limit
Tritium oxide in agueous
golutions 50 000 Ci
Other liquids and gases 100 x A’g !

10, Carriage in bulk in vehicles and containers
Not permitted.

11. Carriage in tank vehicleg eand tank containers
Not permitted.

Vol. 1003, A-8940
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12, ﬂmwﬁw
Jank_ooptainers and containers (see Appendices A.9 and B.4)

Containers - labels to 6A, AB or 6C on all four gides.
Vehicles and large containers — plac#rds to model in

Appendix B.4, max, 240 010 on each lateral side and om rear wall of
vehicle (see marginals 3659(6) and 42 500).
13. bi. loadin

See marginal 2450(3).

14. Decoptamination of vehicleg, tank vehicles, tank
sogtainers and containers

S8ee marginsl 3695(3) and (4) of Appendix A.6.
15. Ofl vigion

Accident provisions ~ see marginal 3695 (L) of Appendix A.6

Vol. 1003, A-8540
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Schedule 7
1. Substances Danger )abelg on packageg
Low-lavel golid radioactive substances LIS None required unless
belonging te either of the following fisaile subatances are
groups as defined fully in marginal 2450(2)¢ present.

2.

Jer

4.

(see 3chedule 11).
(1) substances with uniform activity

of not more than 2 x 10~7 A2/g.
(sub~para (a) of definition).

(i1) non-radicactive articles contaminated to a
leval not exceeding 20-001/01112 for beta and
gamma amitters and low toxicity alpha
emitters or 2 UCi/em? for other alpha emitters.
(sub-para (b) of definition).

If fissile subatances are present the requirements
of achedule 11 shall be met in addition to the
requirements of this schedule

8 Pack

{a) Packaging shall ba in accordance with the
requirements of marginals 3600 and 3650 of
Appendix A.6. and ghall be capable of
withgtanding the tests set out in marginal
3635(4) and (5) of Appendix A.6.

(b) Under the conditions of tha tests set out in
(2) there shall be

(1) no loas or dispersal of the radicactive
contents

(1i) no increase of the meximum radiation level
recorded or calculated at the external
surface for the condition before the test.

Package maximum radisiion level

Closed wehicles under conditions of marginal

2659(7) (a) of Appendix A.6 — 1000 mrem/h at

the surface*of the package and may exceed 10 mrem/h
at cne metre from that surface. All other vehicles
not under the conditions of marginal 3659(7) (a) of
Appendix A.6 - 200 mrem/h at the surface of the
package and 10 mrem/h at one metre from that surface.

Mixed packing
See marginal 3650 of Appendix A.6,

Vol. 1003, A-8940
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Se

6.

T

8.

9.

Contemination on packages
No provisions.

Marki on_packages

Packages shall be stencilled or otherwige maried
"RADIOACTIVE LLS".

Transport documents

The tranaport document shall include the description "Hadioactive substances
(Zow-level solid (LLS)), IVb, schedule 7, ADR," with the name underlined in
red, and the detzils specified in marginals 3680 and 3681 of Appendix A.6.

Sto a and deapatch
Only under full load

Carriage of packages in vehicles and containers

(a) Carriage only by full load

{(b) If the conaignment contains Fisgsile Class II
or III packages the allowable number shall not
be exceeded {see Hzhedule 11).

(¢) Maximum radiation levels for vehicles and large
containers -

200 mrem/h at surface
10 mrem/h at 2 metres from surface =

see marginal 3659(7) of Appendix A.6,

Also, for vehicles = 2 mrem/h in any nomally ocoupied position -
poe marginal 3659(8) of Appendix A.6.

10, Carriage in bulk in vehicles and cont_a.inerg

Not permitted.

11. Carriage in tank vehicleg and tank containarg

Not applicable.

Vol. 1003, A-8940
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12,

13.

14.

15.

and labal vehic tank v
Mimd_&m See Appendiees 4.9 and B.4)

Containers -~ labels to model 6A, 6B or 6C on all four sides.
Vehicles and large containers - placards to model in

Appendix B.4. marginal 240 010 on each lateral side and on rear wall
of ¥ehicle (see marginals 3659(6) and 42 500),

Prohibitiong on 0

See marginal 2450(3).

Decon tion of vehic tank yshicle
tain Ar ontaine

After unloading, wehicles to be decontaminated by the
conpignes to the level set in Table XIX of Appendix A.6
unless to be used for carrying the same subatances.

See also marginal 5695(3) and (4) of Appendix A.6.
Othexr provisicng

Acoident provisions - see marginal 3695(1) of Appendix A.6.

Vol. 1003, A-8540
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1. Substances

Redioactive substances in Type A packages
up to an activity per package of A,;
or Ay if in special form.

If fiessile substances are present the
requirements of schedule 11 shall be met in
addition to the requiremepts of this
achedule.

2.  Packaging/Packege

Type A, in accordance with the design
requirements given in marginals 3600 and
3601 of Appendix A.6.

3.' Package maximum radiation lavel

200 mrem/h at the surface of the package
and 10 mren/h at 1 metre from that surface

{seo marginals 3653 to 3655 of Appendix A.6).

excopt in the case of a full load, when the
1imit is 1000 mrem/h at the surface of the
package and may exceed 10 mrem/h at 1 metre
from that surface (see marginal 3659(7) of
Appendix A.6).

4. Mixed packing
See marginal 3650 of Appendix A,6.

5. Contaminastion on packages
Fon-fixed external contamination limits:

Bata/gamna/low~toxicity alpha emitters

Schedule 8

Danger lzh‘els on_packages
'isae Appendix A.9;

Iabels to models 64, 6B or 6C
shall ;he affixed extemally to
two opposite sides, mec

marginals 3653 to 3655 of
Appendix A.6 for package ocategory.

10-4Mv C.i./cl:n2

Natural /depleted uranium/natural thorium 10.3p C:L/cm2

Other alphs emitters

1070 04 fon®

Por full details, see marginal 3651 or Appendix A.6,

Vol. 1003, A-8940
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6.

T«

8.

9.

Marking on packages

Packages shall be plainly and dursbly marked
externally with

(1) "Type A"
(ii) +the weight of the package, if over 50 kg.
Transport Documents

(a) For a pummary of the approval and notification
requirements -~ sac marginal 2454.

(b) The transport document should include the
description “Radiocactive substances in Type A
packages, IVb, schedule 8, ADR", with the name
underlined in red, and the details specified in
marginals 380 and 3681 of Appendix A.6.

(c) Where advantage is taken of the increased
activity per package pormitted if the substance
is in Special Foxm, the unilateral special foxm
design approval certificate shall be in the
consignor's possession before the first shipment
(see marginal 3671 of Appendix A.6).

Storage and despatch

(a.) Storage and segregation from other dangercus
goods

« gae marginsl 3658(1) of Appendix A.6.

(b) Storage and segregation from packages labelled
llm"
- gee marginal 240 001 of Appendix B.4 for
segregation Table.

(¢) Total transport index limitation for storage =
%0 per group with 6 metres beiween groups
- gee marginal 3658(2) to (5) of Appendix A.6,

Carriage of packages in vehicles and containers
(2) Segregation from packages labelled "FOTO"
~ see marginal 240 001 of Appendix B.4 for
segregation tables.

Vol. 1003, A-8940
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10.

il1.

12,

13.

14,

15.

(b) Total transport index limitation = 50.
This limitation does not apply to a full loed,
provided that if Fissile Clasa II or III
packages are present the allowsble number is not
exceeded, See marginal 3659(5) of Appendix A.6.

vehiclesn
(c) Maximum rediation level for / and large

containers in the case of a full load

200 mrem/h at surface
10 mrem/h at 2 metres from surface

(See marginal 3659(7) of Appendix A.6)
Algo, for vehicles - 2 mrem/h in any normally

ocoupied position - see marginal 3659(8) of
Appendix A,6, )

Carriage in bulk in vehicles and containers
Not applicable.

Carriage in tank vehicles and tank containers

Not applicable.
Placards and iabels on vehicles, tank vehicles, tenk

containers and containers (see Appendices A.0 and B.4)

Containers — labela to model 6A, 6B or 6C on all four sides,

Vehicles and large ocntainezs - placards to medel in

Appendix B.4, marginal 240; 0l0 each lateral side and on rear wall

of wehicle (see marginals 3659(6) and 42 500).
Prohibition on mixed loading

See marginal 2450(3)

Decontemination of vehicles, tank vehicles, tank
containers and containers

See marginal 3695(3) of Appendix A.6.

Othexr provigions

(a) Accident provisions - see marginal 3695(1) of Appendix A.6.

(v) Decontemination in storage — see marginal 3695(2) of
Appendix A, 60

Vol. 1003, A-8940
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1.

2,

3.

4.

Subatances

Bedicactive substances in Type B(U)

Packages

No limit on the guantity per packsge except
a8 presoribed in the approval certificates.

If fimaile substances are present, the
requirements of scheduie 11 shall be met in
addition to the requirements of this schedule,

Packaging/Package

Type B(U), in accordance with the design
requirements given in marginals 3600 to 3603
of Appendix A.6 requiring competent authority
unilateral approval, see marginal 3672 of
Appendix An6o

Packoge meximum radiation level

200 mrem/h at the surface of the package and
10 nre at 1 metre from that surface.
(see marginals3653 to 3655 of Appendix A.6).

excapt Iin the case of a full lecad, when the
limit is 1000 mvem/h at the surface of the
package and may exceed 10 mrem/h at 1 metre
from that surface., (See marginal 3659(7) of
Appendix A.6)

Mixed packing
See marginal 3650 of Appendix A.6,

Contamination on packeges ‘
Non~fixed external contamination limits:

Bata/gamma/low toxicity alpha emitters
Ratural/depleted uranium/matural thorium
Othex alpha emitters

Schedule 9
'%ﬂ r labels on Fokags
see Appendix A.9
lebels to models 64, 6B or 6C
shall be affixed externally to

two oppoaite sides, see

marginals 3653 to 3655 of
Appendix A.6 for package
category.

1074 g0t /e
1077 poifou?
10~2 pci /on®

For full details, see marginal 3651 of Appendix A.6

Vol. 1003, A-8940
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6., Marking on packages

Packages shall be plainly end dvrably
marked externally with:

(1) rrvEE B(U)".
(1i) ocompetent authority identification mark,
(111) the weight if over 50 kg,

(iv) the trefoil symbol embossed or stamped
on the outermost fire and water-resistant
receptacle,

T.  ZIransport Documents

(a) Por s mumery of the approval and
notificetion requirements, see marginal 2454.

(v) The trensport document shall include the
description "Radiocactive substances in
Type B(U) packages, IVh, schedule 9, ADR",
with the name underlined in red, and the
detaile specified in merginals %680 and
3661 of Appendix A6,

(c¢) Unilateral package design approval certificate
is required, see marginal 3672 of Appendix A,6.

(@) Bofore the shipment of any package the oconsignor
gshall be in posseasion of all relevant approval
certificates.

(e) Bofore the first shipment of a particular design
of pag?age, if the ogctivi'lry is greater then
3 x 10°A» or 3 x 10”A1 as appropriate, or
3x 104c whichever is the lower, the consignor
shall ensure that copies of the competent authority
approval certificates have been supplied to the
competent authorities of countries affected by the
movement, see marginal 3662(1) of Appendix 4,6,

(£) Prior to each shipment ggem the activity is greater
than 5 .x 105A2 or 3 x 10°A; as appropriate, or
3 x 104C1 whichever is the lower, the consignor
shell notify the competent suthorities of all
countries affected by the movement, preferably
fifteen days in advance as detailed in
marginel 3682 of Appendix A.6,
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(g) Where advaniage is taken of the increased
activity per package permitied because the
substanoe is in special form, see paras. (e)
and (f) sbove, a unilateral mpecial form design
approval certificate is vequired (see marginal
3671 of Appendix A,6).

8. Storage snd despatch

(a) Any instructions in the competent authority
approval certificate shall be observed.

(b) Storsge and segregation from other dangerous
goods — see marginal 3658(1) of Appendix A,.6.

(c) Storage and segregation from packages labelled
WPOTO" ~ see marginal 240 OOl Appendix B.4
for megregation Table.

(d) Total transport index limitation for storsge ~
50 per group with €& metres between groups -
see marginal 3658(2) to (5) of Appendix A.6.

(e) The consignor shall have complied with the
pre-use and pre—shipment requirements of
marginals 3643 and 3644 of Appendix A.6.

(£) The temperature of the accessible surfaces of
the package shall not exceed 50 C in the shade
unleas transport is under ful% load oonditions,
in which case the limit is 82°C (see marginals
3602(3)(b) and 3603(8) of Appendix A.6).

(g) If the sversge,surface heat flwx from a package
exceeds 15 w/m~ then the package shall be
transported as a full load.

9, Carriage of packages in vehicles and containers

{(a) Segregation from packages labelled "FOTO" ~
pee marginal 240 OCL of Appendix B.4 for
segregation Zable,

(b) Total trensport index limitation - 50,
T™is limitation does not apply to a full load,
provided that if Fissile Class II or III
packages are present the allowable number ia.
not excocedsd., See marginal 3659(5) of Appendix
4,6,

(c) Meximum vediation levele for vehicles and large
containers in the cese of a full load

200 mrem/h at surface
10 mrem/h at 2 metres from surface

Vol. 1003, A-8940
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10.

1l.

12,

13.

14.

15.

See marginal 3659(7) of Appendix A.6

Also for vehicles — 2 mrem/h in any normally ocoupied

position ~ see marginal 3659(8) of Appendix 4,6.
Carriage in bulk in vehicles and confainers

Not applicable.

Carriage in tank vehicles and tank coz;tainere

Not applicable.

Flacards and labels on vehicles, tank vehicles,
tank containers and ccntainers
(pee Appendices A.9 end B.4).

Containers = labela to model 6A, 6B or 6C on
all four sides,

Vehicles and large containers — placards to model
in Appendix B.4 marginal 240 OLO on each lateral
side and on rear wall of vehicle {see marginals
3659(6) and 42 500).

Prohibition o® mixed lozding

See marginal, 2450(3).

Dacontamination of vehicles, tank vehicles, tank
containers and contginars

See marginal 3695(3) of Appendix A.6,
Other provisions

(a) Accident provisions ~ see marginal 3695(1) of
Appendix A,.6.

(b) Decontamination in storage — see marginal 3695(2)
of Appendix A.6.
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1,

3.

54

Suvstances

Radicactive subgtances in B (M
packages

that is a Type B package design which fails to
meet one or more of the specific additional
requirements for Type B(U) packages (sea
marginal 3603 of Appendix A.6). No limit on
the quantity per package except as prescribed
in the approval certificate. If fissile
aubstances are present the requirements of
schedule 11 shall be met in addition to the
requirements of this schedule.

Packagng[Packa@

Type B(M), in accordance with the design
requirenments given in marginal 3604 of
Appendix A.6 requiring competent authority
myltilateral approval, see marginal 3673
of Appendix A.6,

Package meximum radiaticn level

/
200 mrem/h at the surface of the package and
10 mrem/h at 1 metre from that surface (ses
marginals 3653 to 3655 of Appendix A.6),
except in the case of a full load when the
limit is 1000 mrem/h at the surface of the
package and may exceed 10 mrem/h at 1 metre
from that surface (see marginal 3659(7) of
Appendix A.6).

Mixed packing

See marginal 3650 of Appendix A,6,

Contamination on packages
Non-fixed sxternal contamination limits:

Beta/gamma/low-~toxicity
olpha emitters

Natural/depleted uranium/
natural thorium

Other alpha emitters

For full details, see marginal 3651 of
Appendix A.6.

Schedule 10

Danger labels on packages

see Appendix A.9
Labels to models 64, 6B or 6C
shall be affixed externally to

two opposite sides, see

marginals 3653 to 3655 of
Appendix A.6 for package

catagory.

1074 4 ci/c:m2

1077 ¥ ¢i/on?
10~ 3 Ci/cm®

Vol, 1003, A-8940
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6.

Te

Marking on packages

Packagos shall be plainly and durably marked
externally with:

(1)
(11)
(111)

(4v)

"ypo B(0)"
competont authoxrdty ldentification mark
the welight of the package if over 50 kg

the trefgil aymbol embossed or stemped on

thes outermost fire and water-resistant
receptacle,

Transport documenta

(a)

(v

(o)

(a)

(e)

(£)

(&)

For 8 summayy of the approval and
notification requirements ~ see
marginal 2454,

The transpori document shall include the
description "Radioactive substanoces in

Type B(M) packages, IVb, achedule 10, ALR",
with the name underlined in red, and the
detalls specified in marginals 3680 and 3681 of
Appendix A.6.

Multilateral package design approval cextificpice
are required, see marginal %673 of Appendix 4,6.

If the packoge is designed to allow for
ocontimious vepting or if the total contents
exoeed.43 x 10°A2 or 3 x 104y, as appropriate or
3 x 107Ci, whichever is the lower, multilateral
shipment certificates are required unless a
competent authority authorizes transport by a
apecifio provision in its package design
certificate, see marginal 3675 of Appendix A,.6.

VWhere advantage 1o taken of the increased

activity per package poxmitted if the substance

is ih special form, see para, (&) above, a
unilateral special form design approval certificate
is required (sep marginal 3671 of Appendix 4.6),

Prior to each shipment the consignor shall notify
the competent smuthorities of all countries

affected by the movement preferably fifteen days in
advance as detailed in merginal 3682(2) to (4) of
Appendix A,6,

Before the shipment of any package, the consignor
ehall be in possession of all relevant spproval
certificaten,
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8.

9.

Storaze and despatch

(a)
()

()

(a)

(e)

{£)

(g)

(n)

Any inatructions in the competent authority
approval certificates shall be obeerved..

Storage and segregation from other dangerous
gooda - see marginal 3656(1) of Appendix A.6,.

Storage and segregation from packages labelled
"FOTO" - see marginal 240 OOl of Appendix Bf for
segregation Table,

Total transport index limitation for storage =
50 per group with 6 metres between groups -
see marginal 3658(2) to (5) of Appendix A.6.

The ccnsignoz' shall have complied with the
pre~use and.pre-shipment requirements of
marginals 3643 and 3644 of Appendix A.6.

If the surface temperature of the package exceeds
50°C in the shade, the package shall be transported
as a full load - see marginal 3602(3)(b) of
Appendix A.6.

If the average surface _heat flux from a
package exceeds 15 W/m2, then the package
shall be transported as a full load,

Packages specially designed to allow continuous
venting ~ see merginal 3604(2) of Appendix A.6 ~
shall only be transported undexr full load.

Carrisge of packages in vehicles snd containers

(a)

(v)

(e)

Segregation from packages labelled "FOFQ" - ges

marginal 240 00l of Appendix B4 for segregstion
Table,

Total transport index limitation -~ 50. This
limitetion does not apply to a full load,

provided that if Fissile Class II ox III

packages are present the allowable rmmber is

not exceeded ~ see marginal 3659(5) of Appendix A.6.

Maximum rediation levels for vehicles and large
containers in the case of a full load

200 mrem/h at surface
10 mrem/h at 2m from surface

see marginal 3659(7) of Appendix A,6.

Also, for vehicles 2 mrem/h in any nermally
ocoupied position — see marginal 3659(8) of
Appendix A- 60
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10. Carrxiage in bulk in vehj_cles and containers
Not applicable.

11. Carriage in tank vehicles and fenk containers

Not applicable.

12, Flacards and labela on vehicles, iank vehicles,
tank conteiners and contalners
CTT) Appendix A9 and B

Containeras - labels to model 64, 6B or 6C on all
four gides.

Vehicles and large containers — placards to model

in Appendix B4 marginal 240 010 on each lateral side and on rear wall
of vehicle (see marginals 3659(6) and 42 500).
13, Prohibition on mixed loading

See marginal 2450(3).

14. Decontomination of wehicles, tank vehicles,
tank containcrs ani containers

See marginal 3695(3) of Appendix A,6,
15. Other provisions

(a) Accident provisions — see marginal 3695(1) of
Appendix A,6,

(b) Decontamination in storsge - see marginal
3695(2) of Appendix 4.6,

Vol 1003, A-8940
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l. Substances

Fisgile substances that is

uranium - 233, uranium-235,

rlutonium ~ 238, plutonium-239,

plutonium - 241, or any substance
containing any of the foregoing, except
unirradiated natural and depleted uranium.

Figaile substances shall also be consigned
in full compliance with the requirements
of one of the other schedules, as
appropriate to the radiocactivity.

2. Packaging/Paclkage

(a)

(1)
(i)
(1ii)

(iv)

(v)
(vi)

(vii)

The following substances specified
fully in marginal 3610 of Appendix A6
are exempt from the special packaging
reguirements of this schedule:

Fissile substances in quantity

not exceeding 15 g.

Natural or depleted uranium
irradiated in a thermal reactor.
Dilute hydrogenous solutions in
1limjted concentrations and quantitiea.
Enriched uranium with not more than
1 per cent of uranium~235, which
should not form a2 lattice arrange-
ment if metal or oxide.

Substances distributed at not more
than 5 g per 10 litre volume.
Plutonium where less than 1 kg per
package and where not more than

20 per cent by mass consists of
plutonium-239 or 241.

Euriched uranyl nitrate sclution
containing vranium with not more
than 2 per cent uranium-2%5,

(b) Otherwise, packages shall be in accordance
with the design requirements of Figsile
Class I, IT or III given in marginales 3611
to 3624 of Appendix A6 and have competent
anthority approval, where necessary, as
detailed in marginal 3674 of Appendix A6,

Schodule 11

Danger labels on packages
(see Appendix A9

Fissile Class I -~ labels to
models 6A, 6B or &0C.
Pissile Clasa II - labels %o
models €B ox 6C

Fissile Class III - labels
to model 6C only. labels to
be affixed externally to

two opposite gides, mee
marginals 3653 to 3655 of
Appendix A6 for racikage category.

Vol. 1003, A-8540
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3 Pagkage maximum radiation level
See appropriate schedule,

4, Mixed kin
See marginal 3650 of Appendix A6
5. Contamination on_packages

See appropriate schedule.

6. Marking on packages

See appropriate schedule.

T+« Transport documents

(a)

(v)

(c)

(a)

(e)

(£)

(&)

Vol. 1003, A-8940

For a summary of the approval and
notification requirements -~ see
marginal 2454.

The transport document shall include the details speciffsd
in the schedule appropriate to the nature of the contents
with the word "Fiesile" puvefixed to the description and
underlined in red.

Tnilateral or multilateral paclkage design approval certificates
may be required, see marginal 3674 of Appendix A6.

Fissile Clasa II package designs complying with marginal 3620
of Appendix A6 shall have miltilateral shipment approval
certificates. BSuch a vpackage design requires no prior
notification unless specified in the competent amthority's
shipment approval.

Fisaile Class IIT package designs shall have multilateral
shipment approval certificates unless a competent authority
authorizea transport by a specific proviasion in its package design
certificate, aee marginal 3675 of Appendix A6,

Prior to each shipment of & Fissile Class III package which
requires multilateral package design approval, see marginal 3674
of Appendix A6 the consignor shall notify the competent anthorities
of all countiries affected by the movement preferably fifteen

days in advance as detailed in marginal 3682(2) to (4) of

Appendix A6.

Before the shipment of any package the consignor shall be in
possession of any relevant approval certificates.
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9.

20,

1.

Storage and despatch

(a) Any instruciions in the competent
anthority approval certificates must
be observed.

(v} Total transport index limitation for
storage - 50 per group with & metres
between groups - see marginal 3658 (2)
to (5) of Appendix A6.

(c) The consignor shall have complied with
the pre-use requirements of marginal 3643
of Appendix A6.

Caxrr of kages in vehicles and

conwers

(a) Any instructions in the competent
authority approval certificates shall
be observed.

(b) Total transport index limitation - 50.
This limitation does not epply to a full load,
provided that if Fissile Class II or
III packages are preosant the allowable
nunber is not exceeded. See marginal 3659(5)
of Appendix A6.

Carriapge in 'buli; in wehicles and containers

(a) No restriotions for fissile material up
to 15g total or for solutions within
cartain concentration and quantity limitas,
see paragraph 2(a) (1), (1ii) and (vii)
and marginal 3610 of Appendix A6.

(b) Not applicable for Fissile Class I or II
packages.

{c) Permitted under Fissile Class III only

if so specified in the competent
authority gextificate.

C i vehio d con e

See paragraph 10(a}, (b) and (c) above.
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12, Plpcards and labels on vehicles, tank vehiclea,
tank containers and containers
gsee Appendices A9 and B.zi
Containers - labels to models 6A, €B oxr 6C
on all four sides.

Vehicles and large containers — placards to model in

-Appen&ix B4 marginal 240 010 on each lateral side .and on rear wall
of vehicle {see marginals 3659(6) and 42 500).

13. Prohiditions on mixed loeding
See marginal 2450 (3)

14. Decontamination of vehicles, tank vehicles,
tenk containexrs and containers

See appropriaste achedule.

15. Other provisions

Accident provisions ~ see marginal 3695(1)
of Appendix A6.
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, Schedule 12
i. BSubstances Danger lsbels on ;)

see Appendix A9
Radioactive subsiances carried under

special arrangement Labels in conformity with

model no. 60 ghall be affixed
If it is not possible to comply with the externally to two opposite sides
package design or shipment requirements, unless otherwise prescrived in
consignments shall be tranaspcrted under the competent authority certifi-
a special arrengement which will ensure cate. See marginal 3655(1) of
that the over-all safety level is no less Appendix AG.

than it would have been had all the
applicable requirements been met.
See marginal %676 of Appendix A6,

NOTE For a summary of the approval and

notifioation requirements, asee
marginal 2454.
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2454 Summary of approvais and prior notification reguirements
(a) Approval of gpecial form substances, and package designs

Competent authority whose

Subject of approval approval is required

1l | Special form substance Country of origin
excepting those items
specified in Schedules 3

l and 4.
2 | Type A, LSA and LIS, None unless contents are flssile
and not exempted from the fissile
requirements under marginal 3610
of Appendix A6: Country of origin
3 | Type B (U) Countxry of origin
4 | Type B (M) Country of origin and all

countries en route
5 rFiBBile packages

Package designs complying None
with marginal 3620, 3623
or 3624 of Appendix A6

Package designs complying Country of origin
with marginal 3616 ox
3622 of Appendix A6

All other package depigns Country of origin and all
countries en route

Note: "Country of origin" refers to the country where the design
originated.
Packages in the figsile classes also fall intc one or other of
package degign categories 2, 3 or 4 above and the relevant
provisions also apply to them,
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{v) o £ or notificati
' Competent authority whose
Package a.;:ﬁovzl is requir'gd for Frior nobification of
each shipment each ghipment
1. { Type A, LSA None
and LIS
1 2, | Type B(U) None Country of crigin and all
countries en route when
contents exceed 3 x 10343y or
3 x 10345, as appropriate or
! 3 x 10401 whichever is lower.
3. | Type B(M). Country of origin and all Country of origin and all
Continuopsly countries en route, oountries.en route.
venting i
4. e B(M)~ Countiy of origin and all Country of origin and all
Not countries en route when countries en route.
ocontinuously contents exceod 3 x 1034
venting or 3 x 107Ap, as appropriate
or 3 x 104Ci whichever is lower
5 | Fiseile
packages
) Fiasile None
Class I
. Plggile Packages complying with None unless specified in
Class II marginal 3620 of Appendix A6 the competent Authority
only: Country of origin and shipment approval
i all countries en route.
Mgsile Country of origin and =211 Comtry of origin and all
© Class III countries en route. countries en route.
6. 8 Country of origin and all Country of origin and all
subject to ocountries en poute,. countriea en route,
transport under
apsolal
arrangements !
Fote: DPefore shipping a T;-pe B(U) package the contents of which exceed 1
3x 103A1 or 3 x 10-Ay , as appropriate, or 3 x 10dc1 whichever is lower, ;
for the first time, the consignor ghall ensurs that copies of each applicable
competent suthority certificate applying to the design have been submitted
to the competent authority of those countries in whose territory it is to be i
transported. Country of origin refers to the country where the shipment ’
originated, !
Packages in the fissile olasses also fall into one or other of the other I
headings of this Table and the relevant provisions also apply to them. :
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APPENDIX 4.6
Should be replaced by the following:
REGULATICNS RELATING TO RADIOACTIVE SUBSTANCES CF CLASS IVb
CHAPTER I - PACKAGING AND PACKAGE DESIGN REQUIREMENTS
A, GENERAL IESIGN REQUIREMENTS FOR PACKAGING AND PACKAGES

" 3600 (1) The packaging shall be so designed that ‘he package can be easily
handled and can be properly secured during tranaport.

(2) A package of groes weight 10 kg or mors and wp to 50 kg shall be
provided with means for manual handling.

(3) A package of gross weight in excess of 50 kg shall be so designed
as to enable safe handling to be done by mechanical means.

(4) The destem shall be such that any lifting attachments on the package,
when .usad in the intended mammer, do not impose unsafe stresses on the siructure

of the package; assessment shall take account of appropriate safety factors to
cover 'snatch! lifting.

(5) Attachments and any other features on the outer surface of the
packaginig which could be used to 1lift the packages shall be removable or
otherwise rendered inoperable for itransport or shall be designed to support the
weight of the package in accordance with the requirements of paragraph (4) above.

(6) The outer layer of packaging shall be so designed as to avoid, as
far as practicable, the collection and the retention of water.

(7) The external surfaces of packaging shall, as far as practicable,
be Bo designed and finished that they may be easily decontaminated,

(8) Any features added to the package at the time of transport which
are not part of the package shall not reduce the safety of the package.

(9) The smallest overall external dimension of the packaging shall
not be less than 10 cm,

(10) Substances which have a critfcal ﬁempere.fure telow 50°C or, at this
temperature, a vapour pressure above 3kg/cm”~ shall be contained in receptacles
which also comply with the regulations of marginals 2132 and 2141 to 2148,

B, ADDITIONAL REQUMTS FOR TYPE A PACKAGES
3601, (1) The outside of every package shall incorporate a feature such as

a seal, which is not readily breakable and which, while intact, will be
evidence that the package has not been opened.
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(2} As far as practicable, packaging shall be designed so that the external
surfaces are free from proiruding fealures,

(3) The design of the packsging shall take into account the variations
in temperature to which the packaging may be subjected during transport and
storage. In thia respect, =40°C and 70°C shall be considered as satisfactory
limits to be uged in the selection of the materials; special attention, however,
shall be given to britftle fracture over this temperature range.

(4) The design, fabrication and menufacturing techniques for welded,
brazed, or other fusion joints shall be in accordance with national or
interationsl standards or with standards acceptable o the competent authority.

(5) The package shall be capable of withstanding the effects of any
acceleration, vibration or vibration resonance which may arise during normal
transport without any deterdoration 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 shall be so designed as
to prevent them from becoming locse or being released unintentionally, even
after repeated use,

(6) Special form radiocactive substances may be considered as a component
of the containment syatem.

{7) The desien shall include a containment system closed by a positive
fastening device, that is a device which cahnot open by itself, can only be
opened intentionally and will resist the effect of a poasible increase in
pressure inside the veassel.

(8) If a containment system forms a separate unit of the packaging, it
shall be capesble of being securely closed by a positive fastening device which
is independent of any other part of the packaging.

(9) The materials of the packaging and any components or structures
shall be physically and chemically compatible with each other and with the
package contents; account shall be taken of thelr behaviour under irradiation.

(10) The degign of any component of the containment system shall take
into account, where applicable, the radiolytic decomposition of liguids and
other vulnerable materials and the generation of gas by chemical reaction and
radiolysis.

{11) The containment system shall retain ,iEs radicactive contents under
the reduction of ambient pressure to 0.25 kg/fem”.

(12) A1l velves, other than pressure relief valves, through which the
radiosetive contents could otherwise escape shall be protected a.ga,inst
unauthorized operation and shall be provided with an enclosure to retain any
leakage from the valve.
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(13) A radiation shield which encloses a. component of the packaging
gpecified as a part of the containment system shall be so designed as to prevent
the unintentional release of that component from the shield., Where the
radiation shield and such componemt within it form a separate unit, the
radiation shield shall be cepable of being securely closed hy a positive
fastening device which is independent of any other packaging siructurec.

(14) 4Any tie-down atiachments on the package shall be so designed that,
under both normal and accident conditions, the forces in those attachments
shall not impair the ability of the package to meet the requirements of thias
Appenflix.

{15) Type A packaging shall be so designed that, if it were subjected
to the tests specified in marginal 3635 it would prevents

(a) 108 or dispersal of the radiocactive contents, and

(b) any increase of the maximum radiation level recorded or
caloulated at the external surface for the condltion
before the test.

(16) Type A packaging designed for liguids shall, in addition, be
adeguate to meet the conditions prescribed in marginal (15) above if the
paclage is subjected to the tests specified in marginal 3636,

However, these tests are not required vhen emough absorbent material
to absorb twice the wvolume of the liquid contents is within the containment
system and:

(a) the absorbent materisl is within the radiation shield; or

(b) the absorbent material is outside the radiation shield, provided
that it can be shown that if the liquid contents were taken up
by the absorbent matexrial the resultant radiation level at the
.surface of the package would net exceed 200 mrem/h.

(17) Type A packaging designed for compressed or uncompressed gases
shall, in addition, prevent loss or dispersal of the radicactive contents
if the package is subjected to the tests specified in marginal 3636.
Packaging designed for tritium and argon-37, in gaseous form and in
activities up to 200 Ci, shall te exempted from this requirement.

C. BASIC ADDITIONAL REQUIREMENTS FOR TYPE B(U) AND TYFE B(M) PACKAGES
3602 (1) Except as provided in marginal 3603(1)(a) and 3604(2) respectively,
Type B(U) and Type B{M) packages shall be designed to meet the additional

requirements specified for Type A packages in marginal 3601(1) to (1%)
inclusive.
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. {2) The packaging shall be so designed that if ii were subjected to
the tests in marginal 3637 it would retain sufficient radiation shielding to
ensure that the radiastion level at 1 m from the surface of the package would
not exceed 1 rem/h had the package contained sufficient iridium-192 to produce
a radiation level of 10 mrem/h at 1 m from the surface before the tests.
Where the use of the packeging is to be restrioted to particular radionuclides,
those radionuclides may be used as the reference source in place of iridium-192.
In addition, if the packaging is to be used for neutron emitters, an appropriate
neutron reference source should also be used., It is not required that a
measurement necessarily be made with g test radiation source but only that

calculations be made with respect o the partiocular reference radiation source
conaidered.

(3) Type B(U) and Type B(M) packages shall be so designed, constructed
and preparaed for shipment that, under the ambient conditiona specified in
pavagraph (4), they shall satiasfy the conditions in (a) and (b) below:

(a) Heat generated within the package by the radioactive contents will
not, under normal conditions of transport (as demonstrated by the
tests in marginal 3635) adversely affect the package in such a way
that it will fail to meet the applicable requirements for containment
and shielding if left unattended for a period of one week. Particular
attention shall be paid to the effects of heat which may:

(i) 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, receptacle or material to meilt;

(11) lessen the efficiency of the packaging through differential
thermal expansion or cracking or melting of the radiation
shielding material;

(iii) in combination with moisture, accelerate corrosion.

(b) The temperature of the accessible surfaces of a Type B(U) or
Type B(M) package shall not exceed 50°C in the shade unless the
package is transported as a full load.

(4) In applying paragraph 3(9,), the following conditions shall be
aggumed:

(a) Ambient temperature 38°C

(b) Insolation data according to Table I below.

In applying parsgraph 3(b), the following condition shall be assumed:
Ambient temperature 38°C.

In the case of Type B(M) packages to be transported exclusively batween
specified countries, alternative conditions may be assumed with the agreement
of the competent authorities of these countries.
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3603

TABIE I  INSOLATION DATA

Form and location ' Ingolation in GQBJ./GY‘JZ for
of surface 12 hours per cay

Flat surfaces tranaported

horizontally:
- base none
=~ other surfaces 800
Plat surfaces not transported

i horizontallys
- each surface 2009‘/
Curved surfaces { 400§/

é/ Alternatively, a sine function may be used, adopting an

absorption coefficient and negleoting the effects of possible
reflection from neighbouwring objects.

(5) Packaging which includes thermal protection for the purpose of
satisfying the requirements of the thermal test specified in marginal 3637(3)
ghall be 0 designed that such protection will remain effective if the
packaging is subjected to the tests specified in marginal 3635 and
marginal 3637(2). Any such protection on the exterior of the package shall
not be rendered ineffective by conditions commonly encountered in normal
handling or in accidents and not similated in the tests referred to above,
e.&£. by ripping, cutting, skidding, abrasion or rough handling.

D. SPECIFIC ADDITIONAL REQUIREMENTS FCR TYPE B(U) PACKAGES

(1) The package shall be so designed that, if it were subjected to the
tests referred to below, it would:

(a) with regard to the tests specified in marginal 3635 restrict the loss
of radicactive contents %o not more than A2 x 10-6 per hour,

(b) with regard to the tests in marginal 3637, restrict the accumulated
loss of radicactive contents to not more than A2 x 103 in a period
of one week.

Where mixtures of different radionuclides are present, the provisions
of marginal 3691 shall apply.

For (a) above, the evaluation shall take into account the external
contamination limitations of marginal 365l. For both (a) and (b) above, the
A,a values for noble gases shall be thoae for the uncompressed state.
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3604

(2) Compliance with the permitted activity relesse limits shall depend
neither upon filters nor upon a mechanicai cooling system.

(3) A package shall not incorpovato a fealure which it totendad to allow
continuous venting during travsport.

(4) The package shall not izclude a pressure relief system from the
containment system which would allow the release of radioactive substances to the
environment under the conditions of the tests specified innarmingls 3635 aud 3637.

(5) Where the maximum normal operating pressure (see marginal 2450(2))
of the containment system added to any differential pressure below mean sea-~level
atmospheric pressure to which any coumponent of the packaging gpecified as part
of the containment system may be subjected exceeds 0.35 kg/cm”, that component
shall be capable of withstanding a pressure of not less than one and a half times
the sum of those pressures; the stress at this latter pressure shall not be
more than 75 per cent of the minimum yield sirength and not more than 40 per cent
of the ultimate strengih of that component at the maximum expected operating
temperature,

(6) With the package at the maximum normal operating pressure (see
marginal 2450(2)) subjected to the thermal test specified in marginal 3637(3),
the pressure in any component of the packaging specified as a part of the
containment system shall be demonstrated not to exceed the pressure which
corresponds tc the minimum yield strength of that component at the meaximum

" $emperature which it would be expected to reach in the test.

(7} The package shall not have a maxi normal operating pressvre
(see marginal 2450(2)) in excese of 7 kg/om” (gauge).

(8) The maximum %emperature of any surface readily accessible during
transport of the package shall not exceed 82°C in the shade under normsl
conditions of $ransport (see also marginal 3602(3)(b) above).

(9) The containment system of a package conaining liquid shall not
be impaired if the package is subjected to a temperature of —-40°C under
normal conditions of transport.

E. ADDITIONAL REGUIREMENTS FOR TYPE B(M) PACKAGES

(1) In addition to the requirements of marginal 3602, Type B(M) packages
shall, as far as practicable, meet the additional specific requirements for
Type B(U) packages given in marginal 3603,

(2) A Type B(M) package shall be so designed that, if it were subjected
to the tests referred to in Table II it would restrict the loss of radicactive
contents to not more than the activity limits specified in Table II. The
evaluation with respect to the tests specified in marginal 3635 shall taks into
account the external contamination limitations of marginal 3651.
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TABLE II ACTIVITY LIMITS FOR LOSS OF RADIOACTIVE
CONTENTS FROM TYEE B(M) PACKAGES

' ea S —
’ | Type B(M) packag:s Type B(M) packages
{ not degigned for specially designed
Condi tions continucus venting to a2llow continuous
venting
After the tests in é 12 x 10'6 per hour A2 x5x 10"5 per hour
marginal 3635 !
| Krypton-85: 10 000 Krypton-85: 10 000 Ci
After the tests in | Ci in 1 week in 1 week
merginal 36:”7 ! Other radionuclides: Other radionuclides:
b Ay in 1 week 4, in 1 week |
The 1A:',it\iralues used for noble gases shall be for the uncompressed state,
Wheve mixilires of radionuclides are present the provisions of marginal 3691
shall apply.

(3) If the pressure in the containment system of a Type B{M) package
could result in a stress exceeding, under the conditions of the tests in
marginals 3635 and 3637, the minimum yield strength of any structural materisl
of the containmment system at the temperature which it would be expected %o
reach in the teats, the packaging shall be equipped with a pressure relief
system to ensure that that minimum yield strength is not exceeded.

3605~
3609
CHAPTER IY - FISSTIE SUBSTANCES
4. EXEMPTIONS OF FISSILE SUBSTANCES FROM FISSILE CLASS PACKAGE PRESCRIPTIONS
3610 Packages containing radicactive substances which are also fissile substances

except for the cases specified in (a) to (g) below, shall be designed to comply
with the requirements of this chapter.

(a) Packages containing individuslly not more than 15 g of uranium-233,
uvraniun-235, plutonium-238, plutonium-239, plutonium-241, or 15 g of any
combination of these radicnuclides, provided that the smallest extemmal
dimension of the package is not less than 10 cm., When material is transported
in bulk, the quantity limitations shall apply to the vehiocle,
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(v} Packages containing only natural or depleted uranium which has been
irradiated in thermal reactors only.

(c¢) Packages containing homogenecous hydrogenous solutions or mixtures
gatisfying the conditiong listed in Table III, When material is transported
in bulk, the quantity limitations shall apply to the vehicle,

TABLE IYY, LIMITATIONS ON HOMOGENEQUS HYDROGENOUS SOLUTIONS OR MIXTURES

Parameters Any other fissile substances 23 ‘
. {including mixtures) >0 only
Minimmm H/Xy 5200 5200

Maximum concentration of 5 5 !
fissile nuclide in g/1

Maximm mass of fiasile

; :b/
nuclide in g/paclce,ge 500 8 !

g/ Where B/X is the_ratio of the number of hydrogen atoms to the
mmber of atoms of fissile nuolide.

b/ w%th; tolerance for Pu and 22°U of not more than 1 per cent of the niss
of 235y,

(d) Packages containing urenium enriched in uranium-235 to a maximum of
1 per cent by welght, and with a total plutonium and uranium-23%3 content of up to
1 per cent of the mass uranium-235, provided, that the fissile substances are
distributed homogenecusly throughout the material, In addition, if uranium-23
is present in metallic or oxide forms, it shall not form a lattice arrangement
within the package.

(e) Packages containing any fissile substances provided that they do
not contain more than 5 g of fissile substances in any 10-litre wvolume. The
substances shall be packed in packages which will maintain the limitations on
fisaile substances distribution during normal transport.

(£) Packages containing individually not more than 1 kg of total plutonium,
of which not more than 20 per cent by mass may consist of plutonium-239,
plutonium-241, or any combination of those radio nuclides.

(g) Packages containing liquid solutions of uranyl niirate enriched in
uranium-235 to a maximum of 2 per cent by weight, with a tolerance for plutonium
and uranium-233 of up to 0.1 per cent of the mass of uranium-235.

The packages shall also comply with the other relevant parts of this
Appendix.
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B. GENERAL PROVISIONS FOR NUCLBAR SAFETY

3611 (1)} K11 fiosile substances shall be packed and shipped in such a nanner
that criticality */ camnot be reached under any foreseeable circunstances of
transport. In particular, the following contingencies shall be considered:

(a) water leaking in%o or out of packages

(b) the lose of efficiency of buili~in neutron absorbers or
noderators;

(o) possible rearrangement of contents into more reactive arrays,
elther within the package or as a result of loss from the package;

(4) reduction of spaces between packages or oontents;
(e) packages becoming irrmersed in water or buried in snow;
(f) poasible increase of reactivity due to temperature changes;

(2) In addition, for irradiated nmuclear fuel or unspecified fissile
substances the following assumptions shall be mades

(a.) Irradiated nuclear fuel for which the degree of irradiation is noi
Imownt and whose reactivity decreases with burn-up shall be regarded
as unirradiated for criticality control, If its reactivity increases
with burm-up, it shall be regarded as irradiated to the point of
naxirnm reactivity. The reactivity of nuclear fuel for which the
degree of irradiation is lmown may be aasessed accordingly.

(b) For unspecified fissile substances such as residues or scrap whose
enrichnent, mass, concentration, moderation ratio or density is
not known or cannot be identified, the assumption shall be that each
paraneter that is not lmown has the value which gives the maximum
reactivity undexr credible conditions.

(3) Packeges of fissile subetances, except as provided in marginal 3610,
shall be classified as follows:

(a) Fissile Claas I: packages vwhich are nuclearly safe in any number
and in any arrangement under all foreseeable circumstances of
transport;

(b) Fissile Class IIt packages which, in limited number, are nuclearly
safe in any arrangement under all foreseeable circumstances of
transport;

{c) Fissile Class III: packages which are nuclearly safe under all
foresesable circumnstances of transport by reason of special
precautions, or special administrative or operational controls imposed
upon the tranasport of the consignment.

J/ In applying criticality data, obtained by either caleulation or experiment,

to the criticality clearance of transport packages, allowance shall be made separately
for any inasocuracy in the data or uncertainty conceming their validity.
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€. PROVISIONS SPECIFIC TO FISSILE CLASS I PACKAGES

3612 (1) Each Fissile Class I package shall be so designed that, if it were
subjeoted to the tests specified in marginal 3635:

(a) water would not leak into or out of any part of the package unless
water inleakage to, or cutleakage from, that part, to the optimum
foreseeable extent, has been assumed for the purposges of
narginel 3614(1}; and

(b) the configuration of the contents and the geometry of the containment
systen would not be altered so as to increase the reactivity
significantly.

(2) Fissile Class I packages shall satisfy the nuclear safety criteris
specified in marginals 3613 and 3614.

1, For the individ ac gongidered isolatio
3613 (1) The following conditions shall be assumed:

(2) the package is "damaged" (for this purpose "damaged" shall mean the
evaluaied oxr demonstrated condition of the package if it had been
subjeoted either to the tests specified in marginals 3635 and 3637(1)
to %3), followed by that in marginal 3638 or to the tests specified

in marginals 3635 and 3637(4), whichever combination is the more

limiting); and

(b) water can leak into or out of all void spaces of the packsge
including those within the containment system, except that, where
the package deaign incorporates special features to prevent the
leskage of water into or out of certain void spaces even as a result
of human error, absence of leakage may be assumed in respect of
those woid spaces. Such speclial features may include either:

(1) mltiple high atandard water barriers, each of which would
remain leaktight if the package were subjected to the
combinations of tests specified in paregraph (1)(a)s or

(4i) high degree of gquality control in the production and
maintenance of packaging, coupled with special tests to
demonstrate closure of each package before shipment.

’

(2) The package shall be sub~critical by an adequate margin*Aimder the
conditions specified in paragraph (1), the physical and chemical characteristics
being taken intc account, including any change in those characteristics which
could ocour under the conditions of paragraph (1), and with the conditions of
moderation ard reflection as specified belows:

¥/ For example, if mags of fissile substance is an appropriate parameter for
control, an sdequate margin would be represented by limiting the mass to 80 per cent
of that mass which would be oritical in a similar system.
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3614

3615

(a) with the substances within the containment system;

(i) the most reactive configuration and moderation
foreseeable under the conditions of paragraph (1)3

(11) olose full water reflection of the containment system
or such greater reflection of the containment system
28 may additionally be provided by the surrounding
material of the packaging, and, in addition,

(b) 1if any part of the substances escapes from the containment
system under the conditions of paragraph (1)

the most reactive oconfiguration and moderation considered credibles

close MI weter reflection of the substances.

2. For conmigmmenia of one or more packeges

(1) Any number of undamaged packages of one design in any arrangement
shall be sub-oriticaly for this purpose Mundemaged" shall mean the condition
in which the packages are designed to be presented for transport.

(2) 2%0 such packages when "damaged" shall be sub-oritical if stacked
together in any arrangement and closely roflected on all sides of the atack
by the equivalent of water (for this purpose "damaged" shall mean the evaluated
or demonstrated condition of the package if it had been subjected either to the
tests specified in marginals 3635 and 3637 (1) to (3), followed by that in
marginal 3638, or to the tests gpecified in marginals 3635 and 3637 (4),
whichever combination is the more limiting). EHydrogenous moderation _*/ between
packages, and water leakege into or out of the peokages consistent with the
test resultes ehall be assumed to the extent which results in the greatest
reactivity.

3. Bxamples of package desigms requiring multilateral approval
Bxample I
The caloulation shall be based on the following requirementsi

(a) Zach individual packasge shall comply with the criteris under
marginels 3612 and 3613.

{(b) The package, whether demaged or undamaged, shall be such as to
shield the fissile contents from thermal neutrons.

*/ The hydrogenous moderation be considered to consist of either a uniform
- may

layer of full density weter surroundinhg each package or water at an appropriate
density homogeneously interspersed between packages.
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3616

(o) When a parallel beam of neutrons having an energy spectrum as
spacified in Table IV is incident at any angle on an undamaged package, the
surface multiplication factor for epithermal neutrons, i.e. the ratio of the
number of epithermal neutrons leaving the packsge to the number of epithermal
neutrons entering the padtage, shall be less than one, and the energy spectrum
of the nzutrona that are emitted by the packege in an infinite array shall be
no harder than that of the incident neutron,

(&) The package design shall comply with the oriteria in
marginel 3614 ?;)
4. Examplos of packege designs requir unilateral spproval

Example I

(1) The packaging shall be constructed so that the fissile contents
are surrounded by a layer of material capable of absorbing all thermal
neutrons incident on it */ and this neutron absorbent layer is then surrounded
Yy a thickness of at least 10.2 cm of wood having a minimum hydrogen content
of 6.5 per cent by weight, so that the minimum external dimenszion over the
wood is 30,5 om.

TABIE IV ~ NEUTRON ENERGY SPECTRUM a/

Neutron energy Fractions of neutrons
B with energy leas than E
11,0 MeV 1.000
2.4 Mev 0.802
1.1 MeV 0.590
0.55 MeV 0.460
0,26 MeV 0.373
0,13 MoV 0.319
43 keV 0.263
10 keV 0.210
1.6 keV 0.156
0.26 keVv 0.111
42 eV 0.072
5.5 &V 0.03%6
0.4 oV 0
g./ The spectrum is the epithermal portion of the equilibrium spectrum
emorgent from packagaes inoorporating 5 cm thickness of wood in a
critical array of such packages.
¥/ This layer may consist of cadmium at least 0.38 mme thick equivalent to

0.325 g cadmium per cm?2.
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(2) The packaging shall be so constructed that when "damaged" (for
thds purpose "damaged" shall have the meaning assigned in marginal 3613 (1))
the fissile contents will remain surrowmded by the neutron absorbent layer,
the neutron abaorbent layer will remein surrounded by the wood, and wood will
not be lost to en extent which would reduce the thickness of the remaining
wood to less than 9.2 cm or reduce the minimum externsl dimension over the

remaining wocd to less than 28,5 om.

(3) The contente shall not exceed that permissible mass of fissile
substances shown in Tables V to XIII which is consistent with: (a) the
nature of the substances; (b) the meximum moderation; and (c) the
maximum diameter (or volume)} which oould occur if the package were "damaged"
(for this purpose " 4" ghall have the meaning assigned in
marginal 3613 (1)).

Hotet A detailed calculation fox a given package design in sccordance
with the method set out in merginsl 3615 can give less restriotive
values than those in Tables V tc XIII.
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D. PROVISIONS SFECIFIC TO FISSIIE CLASS II PACKAGES

3617 (1) Each Fissile Class II package shall be deaigned so that if it
vere subjected to the tests specified in marginal 3635:

(a) Neither the volume nor any spacing on the basis of which nuclear
safety for the purpose of marginal 3619(a) has been assessed would suffer
more than 5 per cent reduction, and the construction of the package would
not permit the entry of a 10 cm cube.

(b) Water would not leak into or out of any part of the package unless
water inleakage to, or outleakage from, that part, to the optimum foreseeable
extent had been assumed in assessing the allowable rumber for the purposes of
marginal 3619(a).

(c) The configuration of the contents and the geometry of the
contaimment system would not be altered so as to increase the resctivity
significantly.

(2) Pissile Class II packages shall satisfy the nuclear safety
criteria described in marginsls 3618 and 3619,

1. mhe individual package considered in isclation
2618 (1) The following conditions shall be assumed:

(a) the package is damaged (for this purpose "damaged" shall mean
the evaluated or demonstrated condition of the package if it has been
gubjected either to the testa specified in marginals 3635 and 3637 (1) to
(3)s followed by that in marginal 3638 or to the tests specified in
marginals 3635 and 3637 (4), whichever combination is the more limiting); and

(b) water can lesk into or out of all void spaces of the package,
including those within the containment system, except that, where the
package design incorporates special features to prevent the leakage of
water into or out of certain void spaces even as a result of human error,
absence of leskage may be assumed in respect of those void spaces. Such
apecial features may include either:

(1) multiple high-standard vater barriers, each of which
would remain leaktight if the package were subjected to the
combinations of tests specified in paragraph (1)(a); or

(ii) a high degree of quality control in the production and

maintenance of packaging, coupled with special tests to
demonstrate closure of each package before shipment.

Vol. 1003, A-8940
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(2) The package shall be sub~critical by an adequate margin (see
foctrote 2) under the conditions specified in paragraph (1), the physical
and chemical characteriatics being taken into account, including any change
in those characteriatics which could occur under the conditions of
paragraph (1), and with the conditions of moderation and reflection as
apecified below:

(a) with the substances within the containmert system:

(1) the most reactive configuration and moderation
foreseeable under the conditions of paragraph (1);

(ii) close full water reflection of the contairment
system or such greater reflecition of the contaimment
gyatem as may additionally be provided by the surrounding
material of the packsging and, in addition,

(b) if any part of the substances escapes from the contairment
system under the conditions of paragraph (1);

(i) the most reactive configuration and moderation
considered credible;

(ii) close full water reflection of the subatances.

2. Consignments of one or more packages

3619 An "allowable number" ahall be derived for esch Fissile Class II
package design, such that:

(a) five times the allowable number of undamaged packages shall .be
sub-critical if stacked together in any arrangement without anything
between the peckages, close reflecticn on all sides of the stack by the
equivalent of water being assumed; for this purpose "undamaged" shall
mean the condition in which the packages are designed %o be preasented
for transport; and

(b) twice the allowable number of such packages when damaged ehall
be sub-critical if stacked together in any arrangement and closely
reflected on all sides of the stack by the equivalent of water (for
this purpose "dameged'" shall mesn the evaluated or demonstrated condition
of each package if it had been subjected either to the tests aspecified in
marginals 3635 and 3637 (1) to (3) followed by that in marginal 3638, or
to the tests specified in marginals 3635 and 3637 (4), whichever
combination is the more limiting); hydrogenous moderations j/ between
packages and water leskage into or out of the packages consistent with
test results shall be agsumed to the extent which reaults in the
greatest reactivaty.

! See footnote on page 332.

Vol. 1003, A-8940
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3. Examples of package desigms reguiring no competent authority approval

3620 Example T (requiring multilateral appraval of shipment) Packages for
Fisgile Class II require no competent authority approval of package
design provided that the following conditions are met:

(a) Packaging: the criticality safety of these consignments
does not depend upon the integrity of the packaging. Any packaging
which compiies with the other relevant requirements of Class IVb with
respect to the non-fissile radicactive characteristics mey, therefore,
be used.

(b) Contents ~ uranium metal, compounds and/or mixtures:
the contents of any consigmment consisting of the "allowable nmumber"

of packages shall not exceed the permissible mass of uranium-235 given
in Table XIV per consigmment as a function of enrvichment for substances
-satisfying the following conditionss

(1) Uraniwm-23%3 shall not be present.

(ii) Beryllium and hydrogenous material
enriched in deuterium shall not be
present.

(iii) The total mass of graphite present
shall not exceed 150 times the total
mass of uraniun-235,.

(iv) Mixtures of fissile substances with
subgtancee having a higher hydrogen
density than water, e.g., some
hydrocarbon oils, shall not be
present. This does not preclude
the use of polyethylene for packing
or wrapping.

Vol. 1003, A-8%40
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TABLE XIV.

PERMISSIBLE MASS OF
URANIUM-235 PER CONSIGNMENT

Uranium enriclment in weight
per cent of uranium=-235
not exceeding

Permissible mass per
consigrment grams of
uranium-235%

93
75

3.5

-
\0 N A5
A8}

O N NN
-
N

’

160
168
176
184
192
203
224
240
256
262
270
276
284
294
300
312
324
340
360
380
400
440
500
600
820
1360
1600
3400
6000

{c) Contents - uranium metal

compounds and/or mixtures
not forming a latticet the contents of any consignment consisting of
the allowable number of packages shall not exceed the permissible masa
of uranium-235 given in Table XV per consigmment as a function of
enrichment for substances satisfying the following conditions:

(i) Uranium-233 shall not be present.

(i) Beryllium and hydrogenous materisl enriched in
deuterium shall not be present.

Vol. 1003, A-8940
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(1ii) The total mass of graphite present shall not

exceed 150 times the total mass of uranium-235.

(iv) Mixtures of fissile substances with substances

having a higher hydrogen density than water,

2.8., some hydrocarbon oils, shall not be present.
This does not preclude the use of polyethylene
for packing or wrapping.

(v) The fissile subatances shall be distributed homogeneously

throughout the contents. In addition, the substances
shall not form a lattice arrangement within the package.

TABLE XV. PERMISSIBLE MASS OF
URANIUM-235 PER CCONSIGNMENT

J
Uranivm enrichment in weight Permissible mass per :
per cent of uranium-235 consigmuent grams of
not exceeding uranium-235
4 420
345 460
3 560
2.5 740
2 1200
1.5 2800
1.35 y 4000

(a) Contents ~ uranium and/or plutonium metal, compounds
and/or mixtures: the substances shall satisfy the following conditionss:

Vol. 1003, A-8940

(1)

(i1)

(iii)

Beryllium and hydrogenous material enriched in
deuterium shall not be present.

The total mass of graphite present shall not
exceed 150 times the total mase of wranium and

“plutonium.

Mixtures of fissile substances with substances
having a higher hydrogen density than water,
©€.2+y gome hydrocarbon oils, etc., shall not
be present. This does not preclude the use of
polyethylene for packing or wrapping.
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The total mass of fissile subsiances per consigmmeni shall be such thais

235y (grams ) + Pu (grams) + 23y (grams) is not greater than 1
160 90 100
(e) Allowable numbert the allowable rumber for a particular package
to thia specification will depend on the actual contenis and is eqgual o
the fissile mass limit per consigmment divided by the asctual fissile mass

present in the package. In the case of the mixed muclides in (d) above,
the allowable rumber is:

160
235; + 1.6 x 233; + 1.778 x Pu

where 235y, 233y and Pu are the numbers of grams of 235y, 233y and Pu

present in the package. Where the package forms part og a mixed

consigmuent the requirements of footnote 1 to marginal 2450(2) be met.
(f) Shipment shall be subject to multilateral approval.

E, FROVISIONS SPECIFIC TO FISSILE CLASS III PACKAGES

3621 Figsile Class III packages shall meet the general requirements of
marginal 3611 and shall be approved in accordance with marginals 3674
and 3675.

1, Examples of packsge designs requiring unilateral approval

Example I (requiring multilateral approval of shipment)

3622 Packages to the following specification require only unilateral
approval of the package design provided that the following conditions
are fulfilled:

(2) The number of packages in any one consignment shall be so
limjted that:

(i) twice this mumber of undamaged packages shall be
sub-critical if stacked together in any arrangement
without anything between the packages, assuming close
reflection on all sides of the sfack by the equivalent
of water; for this purpose 'undamaged' shall mean the
condition in which the packages are designed tc be
pregented for transport; and

Vol. 1003, A-8940
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(i1) this mumber of packages when 'damaged' shall be
sub-critical if stacked together in any arrangement
and closely reflected on all sides of the stack by
the equivalent of water {for this purpose 'damaged’
shall mean “the evaluated or demonstrated condition
of each package if it had been subjected either to
the tests specified in marginals 3635 and 3637 (1)
to (3) followed by that in mawrginals 3638 or the
tests specified in marginels 3635 and 3637 (4},
whichever combination is the more limiting).
Hydrogenous moderation 3/ between the packages
and water leakage into or out of the packages
congistent with test results shall be assumed to
the extent which results in the greatest reactivity.

(b) Shipment of these packages shall be made only under arrangements
approved by the competent authorities in conformity with marginal 3675, so
as to prevent loading, transport or storage of these packages with other
labelled packages of radiocactive material.

2. Examples of fissile package design requiring nc competent
suthority approval

Example I (requiring multilateral apprcval of shipment).

3623 Packages to the following specification for Fisgile Class III require
no competent authority approval of package design provided the following
conditions are met:

{a) The packesge is currently approved as a Fissile Class II package
and the number in any one consignment does not exceed twice the allowable
number associated with the Pigsile Class II approval.

(b} Shipment of these packages shall be made only under arrangements
approved by the competent authorities in conformity with marginal 3675,
80 a8 to prevent loading, transport or storage of these packages with
other Fisgile Class II or Class IIT packages. Examples of such
arrangements are:

(i) no other labelled packages of radiocactive gubstances
may be carried with the consignment in the same vehicle, and

(ii) either transport shall be direct to the consignee without
any intermediate transit atorage; or

controls shall be imposed, by the preovision of an escort,
to prevent the packages of the consignment from being
stacked with or alongside any other packages of
radioaciive substances after an accident, or at any
other time,

The escort shall travel in a separate vehicle.

Vol. 1003, A-8940
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3624

Example II (requiring multilateral approval of shipment)

Packages for Fisaile Class III require no competent authority

approval of package design provided that the following conditions
are meb:

(a) Packaging: the criticality safety of these consigmments
does not depend upon the integrity of the packaging. Any packaging
which complies with the other relevant requirements of this Appendix
mey therefore be used, provided it does not incorporate lead exceeding
5 eam in thickness, tungsten or uranium shielding.

(b) Contents — uranium metal, compounds and/or mixtures: the
centents of any consigmment shall not exceed the permissible mass
of uranium-235 given in Table XVI per consigmment as a function of
errichment for substances satisfying the following conditions:

(i) Uranium-233 ghall not be present.

(ii) Beryllium and hydrogenous material enriched in
deuterium shall not be present.

(1ii) The total mass of graphite present shall not
exceed 150 times the total mass of uranium-235.

(iv) Mixtures of fissile substances with substances
having & higher hydrogen density than water,
2.8+ some hydrocarbon oils, shall not be present.
This does not preclude the use of polyethylene
for packing or wrapping.

Vol. 1003, A-8940
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TABLE XVI.

PERMISSIBLE MASS OF

URANLIUM-235 FER CONSIGNMENT

Uranium enrichment in weight
per cent of uranium-235
not exceeding

Permissible mass per
consigmment grams of

uranium-235

93
75
60
40
30
20
15
11
10
945
g
8.5
8

7.3
7
6.5
6

5
2

400
420
440
460
480
520
560
600
640
655
675
690
710
730
750
780
810
850
900
950
1000
1100
1250
1500
2050
3400
4000
8500
15000

(c) Contents — uranium metal, compounds and/or mixtures not
Table XVII gives the permissible mase of uranium-235
per consignment as a function of enrichment, for substancee satisfying the

forming a lattice:

following conditions:

Vol. 1003, A-8940

(1) TUranium-233 shall not be present.

{(ii) Beryllium and hydrogenous material enriched
in deuterium shall not be present.
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(111)

(iv)

(v)

The total mass of graphite present ahall not
exceed 150 times the total mass of uranium-235,

Mixtures of figgile substances with substances having
a higher hydrogen density than water, e.g., some
hydrocarbon oils, shall not be present. This does
not preclude the use of polyetheylene for packing

or wrapping.

The fisaile substances shall be distributed
homogeneously throughout the contenta. 1In
addition, the substances shall not form a lattice
arrangement within the package.

TABLE XVII. PERMISSTBLE MASS OF
URANIOM-235 PER CONSIGNMENT

Uraniun enrichment in weight Permissible mass per
per cent of uranium-235 congigrment kilograms
not exceeding of uyaniuwnw235

AN

0!
1
o4
8

>
5
3

[ ad A RS

:35 1

(d) Contents - uranium and/or plutonium metal, compounds
and/or mixtures: the subatances shall satisfy the following conditions:

(1)

(ii)

(i1i)

Beryllium and hydrogenous material enriched
in deuterium shall not be present.

The total mass of graphite present shall not
exceed 150 times the total mass of uranium and
plutonium,

Mixtures of fissile substances with subsiances
having a higher hydrogen demsity than water,

e@.8+, 8ome hydrocarbon oils, shall not be present.
This does not preclude the use of polyethylene for
packing or wrapping.

Vol. 1003, A-8%40
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The total masg of figsile substances per consigmment shall be such that:
233y {grams) + Pu(grams) + 233y (grams) is not greater than 1.
400 225 250

(e) QConditions of transport: the following administrative controls
shall be applied throughout the transport of the consigrment:

(i) the quantity of substances in a consigmment shall
not exceed that defined in (b}, (c) or (d) above;

(ii) transport shall be ¢  ~t to the consignee,
without any i: <. trangit storage.

(f) Shipment shall be & sert - multilateral approval.

3625~
3629

Vol. 1003, A-8940
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CHAPTER IIT - TEST AND INSPECTION FROCEDURES
A, IEMONSTRATION OF COMPLIANCE WITH THE TESTS

3630 (1) Demonstration of complisnce with the teat requirements of this chapter may
be acoomplished by any of the methods ligted below or by a combination thereof.

(a) Porformance of tests with prototypes or samples of the packaging as normally
presented for transport, in which case the contents of the packaging for the tesi
shall simulate as closely as practicable the expected normsl radiocactive contents.

(b) Reference to previous satisfaciory demonstrations of sufficiently similer
nature.

(¢) Performence of tests with models of appropriate acale incorporating those
features which are significant with respect to the item under investigation,
when engineering experience has shown results of such tests to be suitable for
design purposes. When a scale model is used, the need for adjusting certain
test parameters, such as the penetrator dismeter or the compressive load, shall
be taken intc account.

(a) Calculation, or reasoned argument, when the calculative procedures and
parameters are generally agreed to be reliable or conservative.

(2) With respect to the initial conditions for the tests of this chapter except
those in morginals 5637(4) to 3639, the demonstration of compliance shall be
based on the assumption that the package is in equilibrium at an smbient
temperature of 38°C. With respect to the thermal test the effects of solar
radiation can be neglected prior to and during that teat but shall be taken into
account in the subsequent evaluation of the test results.

B, TESTS FOR PACKAGING

1, Fumber of specimens o be tested

3631 The number of specimens actually subjected to the tests should be related
to the number of packagings of that type which are to be produced, the frequency
of use and the cost. The results of the testa may necessitate an increase in
the number of specimens to meet the requirements of the test procedures in
respect of maximum damage.

2. Preparation of a specimen for testing

3632 (1) A1l specimens shall be examined before testing to identify and record
faults or damage including the following:

divergence from the apecifications or the drawings;
defects in construction;

corrosion or other deterioration; and

distortion of features,

a0 o
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(2) The conteinment system of the packaging shall be clearly specified.

(3) The external features of the specimen shall be clearly identified so that
reference may be made simply and clearly to any part of such specimen.

2. Testing the integrity of conteinment and ghielding

3633 After any of the applicable tests specified in marginals 3635 to 3637, it
shall be further demenstrated that the integrity of the containment, or of the
containment end shielding, has been retained to the extent required in
marginals %601(15) to (175, 3602(2), %603(1) eand 3604(2) for the packaging
under test.

4, Target for the drop tests specified in merginels 3635(4), 3636(2),
3637(2), and 3641(1)

3634. The targdt shell be & flat, horizontal surface of such a charascter that
any increase in its resistance to displacement or deformation upon impact by
the specimen would not significently increase ithe demage to the specimen.,

5e Tests for demonstrating 2bility to withstand normal conditions of transport

3635 (1) The teats are: the water spray test, the free drop test, the compression
test and the penetration tesat. Prototypes of the package shall be subjected to
the free drop teat, the compression teat and the penetration test, preceded in
each case by the water spray test. One prototype may be used for all the tests,
provided thet the requirements of paragreph (2) are complied with.

{(2) The time interval between the conclusion of the water sPray test and the
succeeding test &hall be such that the water has sosked 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 shall be taken to be about two hours
if the water spray is applied from four directions simultanecusly. No time
interval should elapse, however, if the water spray is applied from each of

the four directions consecutively.

(3) Water spray test: Any water spray test shall be considered as
satisfactory provided thats

(a) the amount of water per unit of ground area is approximately equivalent
to a rainfell rate of 5 cm per hour;

(b) the water impinges upon the specimen at an angle of spproximately 45°
from the horizontal:

(¢) the water is approximetely uniformly distributed, as in a rainfall, over
the entire surface of the specimen in the direction of the spray;

(3) +the duration of the sprey is at least one hour;
{e) the orientation of the packsging is such that the effects are expected

to be the wost severe for the features under investigation, and the specimen is
supported so that it does not sit in a pool of water.

Vol. 1003, A-8940
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(4) ©Pree drop test: The specimen shall fall onto the target so as to suffer
meximum dsmage in respect of the safety features to be tesgted.

(s) The height of fall meapuved from the lowest point of the package to the
vpper surface of the target shall be as specified in Table IIV7(T.

TABLE XVIII. FREB-FALL DISTANCE FOR PACKAGES

Package weight Free fall distance
(ke) (m}
less than 5,000 1.2
5,000 to < 10,000 0.9
10,000 to < 15,000 0.6
15,000 and greater . 0.3 |

(b) For Fissile Class IT packages, the free drop specified sbove shall be
preceded by a free drop from a height of 0.3 m on each cormer or, in the case
of a cylindrical package, onto each of the guartera of each rim.

(¢) Por fibreboard or wood rectangular packages not exceeding 50 kg in weight,
a separste apecimen shall be subjected to a free drop onto each corner from a
height of 0.3 m.

(4) TFor fibreboard cylindrical packages not exceeding 100 kg in weight, a
separate specimen shall be subjected to 2 free drop onto each of the guarters
of each rim from a height of 0.3 m.

(5)  Compression test: the specimen shall be subjected, for a period of 24 hour
to a compressive load equal to the greater of the followingt

(a) the equivalent of 5 times the weight of the actual package;

(v the equivalent of 1300 k m2 multiplied by the vertically projected ares
P
of the package.

The load shall be applied wniformly to two opposite sides of the specimen, one
of which shall be the base on which the package would normally etand.

(6) Penetration teat: the specimen shall be placed on a rigid, flat,
horizontal surface which will not move significently while the test is being
carried out.

(2) A bar of 3.2 cm diameter with a hemisphericsl end and weighing 6 kg shall
be dropped and directed to fall, with its longitudinai exis vertical, onto the
centre of the weakest part of the specimen, so that, if it penetrates
sufficiently far, it will hit the conieimment veasel. The bar shall not be
significantly deformed by the test performance.
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3637

(b) The height of £211 of the bar measured from its lower end to the upper
surface of the specimen shsll be 1 m.

6e Additional tests for Type A packeging designed for liquids and gages

(1) Separate specimens shall be subjected to each of the following tests
unless it can be demonstrated that one test is more severe for the specimen in
guestion than the other, in which case one apecimen shall be subjected to the
more severe test.

(2) TFree dvop test: the specimen shell fall onto the target so as to suffer
the maximum damege in respect of containment. The height of the fall measured
from the lowest part of the specimen to the upper surface of the target shall
be 9 m.

(3) ©Penetration test: the specimen shall be subjected to the test specified
in marginal 3635265 except that the height of fall shall be increased to l.T m
from the 1 m specified in merginal 3635%6)(19).

T Tegts for demonstrating ability to withetand accident conditions in
tranoport

(1) The specimen shall be subjected to the cumulative effects of the
mechanical tests specified in paragreph (2) end the thermal test specified

in paragraph (3) in that order, A separate specimen shall be subjected to the
effect of the water immersion test in paragreph {4).

(2) Mechanicel test: +the test shall consist of two drops onto a target.

The order in which the specimen is subjected to the two drops shall be such
that, on completion of the mechanical test, the specimen will have suffered such
damage as will lead to the maximum damasge in the thermal test which followa.

(a) For drop I, the specimen shall fall onto the target so as to suffer the
maximum demage, and the height of fall measured from the lowest point of the
specimen to the upper surface of the target shall be 9 m.

{(vr) TFor drop II, the specimen shall fall onto the target sc as to suffer the
maximum damage, and the height of fall measured from the intended point of
impact of the specimen to the upper surface of the target shall be 1 m. The
target in this case shall be the upper end of a sclid mild steel bar of
circular section, 15 em * 0,5 cm in diemeter. The target surface shall be flat
and horizontal with its edges rounded off to a radius of not more than 6 mm.

The bar shall be rigidly mounted perpendicularly on the foundation target
described in marginal 3034 and shell be 20 cm long unless a longer baxr would
cause grester damage; in that case, a bar of sufficient length to cause maximum
damage shall be used.

{(3) Thermal test: any thermal test shall be conaidered as matisfactory
provided that the heat flux incident on the specimen is not less than that
which would result from exposure for 30 minutes of the whole specimen to a
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radiation envirorment of 800°C with an emissivity coefficient of at least 0.9.
For purposes of caloulaticn, the surface absorptivity shall be either that
value which the package mey be expected to possess if exposed to a fire or 0.8,
vhichever is greater. In addition, when significant, convective heat input
ghall be included on the basis of still ambient air at 800°C during the
thirty-ninute period. After cessation of the external heat input to the
gpecimen?

(a) +he gpecimen shell not be cocled artificisily until another three hours
have elapaed or until it hes been demonstrated that all internmal temperatures
have begun to fall, whichever is the earlier; and

{b) eny combustion of materizls of the specimen shall be sllowed to proceed
for ‘hree hours after the capsation of extermel heating to the specimen unless
it terminates earlier naturally.

(4) Water immersion test: the specimen shall be immersed under a head of
vater of at least 15 m for s period of not less then eight hours. For test
purposes, sn externsl pressure of water of 1.5 kg/em? (gauge) will be
conaidered to meet these conditions.

8. Vater in-leskage test for packsmes containing fissile suhstances

(1) Packages other than Figsile Cless I or Fissile Class II packages and any
packages for which water in-~leakage or out~lesksge to the extent which resulis
in greatest reactivity has been asasumed for purposes of assessment under
marginals 3614(2) and 3619(b} shell be exempted from the test.

(2) Before the specimen is subjected to the water in-leskage test agecii‘ied
below, it shall be subjected to the tests in marginals 3637(2) snd (3).

(3) The specimen shall be immersed under a head of water of at least 0.9 m
for a period of not less than eight hours and in the attitude for which maximum

leakage is expected. For this test an ambient temperature of 38°C is not
required,

9. Tests for integrity of conteinment and shielding

Any test or inspection method mey be employed to determine whether the
requirements of this Chapter have been met after the specimen has been subjected
tc the iests in marginals 3635 to 3637, provided that the method can be
demonatrated to meet the relevant reguirements of merginsls 3601 to 3604.
c. TESTS FOR SPECIAL FORM RADIOACTIVE SUBSTANCES

1. Ceneral

(1) The tests are: the impact test, the percussion test, the bending test
and the heat test.

(2) BSpecimens {solid radioactive substances or capsules) to be tested shall
be prepared as normally presented for transport. The radicactive substances
shall be duplicated as closely as practicable.
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(3) A different specimen mey be used for each of the tests.

(4) The specimen shall not bresk or shatter when subjected to the impact,
percussion or bending tests.

(5) The specimen shall not melt or disperse when subjected to the heat test.

(6) After each test, a leaching assessment shall be performed on the specimen
by = method no less sensitive than the methods given in marginal 3642,

2.  Test methods

3641 (1) Iupact test: the specimen shall fall onto the target from a height of 9 m.
Ths target shall be as defined in marginel 3634.

(2) Percussion test: the specimen shall be placed on a sheet of lead which is
supported by a smooth solid surface and struck by the flat face of a steel
billet so 28 to produce an impsct equivalent to that resulting from a free fall
of 1.4 kg through 1 m. The flat face of the billet shall be 25 mm in diamefer
with the edges rounded off to a radius of 3 mm £ 0.2 mm., The lead, of hardness
number 3.5 to 4.5 on the Vickers scale and not more than 25 mm thick, shall
cover an area greater than that covered by the specimen. A fresh surface of
lead shell be used for each impact. The billet shall strike the specimen so

as to cauvee meximum damage.

(3) Bending test: the test is applicable only to long, slender sources with
both 8 minimum length of 10 cm and a length to minimum width ratio of not less
than 10. The specimen shall be rigidly c¢lamped in a horizontal positicn so
that one half of its length protrudes from the face of the clamp. The
orientation of the specimen shall be such that the specimen will suflfer maximum
damage when its free end is struck by the flat face of = steel billet. The
billet shall atrike the specimen so as to produce an impact equivelent to that
resulting from a free verticsl fall of l.4 kg through 1 m. The flat face of
the billet shall be 25 mm in dismeter with the edges rounded off to a radius

of 3 m %o + 0.3 mm,

(4) Heat_test: the specimen shall be heated in air to a tempereture of 800°C
and held at that temperature for a period of 10 min and shall then be allowad
to cool. '
3. lenching sasessment methods

3642 (1) For indispersible solid substances:
(2) The specimen shall be immersed for seven deys in water at ambient
tempersture. The weter shaell have a pH of 6 to 8 end a maximum conductivity
of 10,8/em at 20°C.

(v) The water with specimen shsll then be heated to a temperature of 50° + 5°C
and maintained at this temperature for four hours.
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(¢) The activity of the water shall then be determined.
(d) The spocimen shall then be stored for at least seven days in still air
of humidity not less than 90 per cent at 30°C,
(e) The specimen shall then be immersed in water of the seme specification z=
in (a) above end the water with specimen heated to 50°C + 5°C end maintained at
this temperature for four hours.
{(£) 'The activity of the water shsll then be determined.
The activities dotermined in (c) and (£) above shall not exceed 0,05 Ci.
(2) Por encapsulated substancez:
(2) The epezimcn shall be immersed in water at smbient temperature. The water
shall have a pd of 6~8 with a maximum conductivity of 10, S/cm. The water end
specimen shall be Leated to a temperature of 50°C + 5°C and maintained at this
temperature for four hours.
(b} Tre ectivity of the waier shall then be determined.
{¢) "The specimen shall then be stored for st lesst seven days in still air
at a terperature not less than 30°C.
(d) Repeat (a).
(e) The asctivity of the water shall then be determined.
The activities determined in (b) and (e) above shall not exceed 0.05 uCi.
D. INSPECTION REQUIREMENTS TO BE FUIFILLED EEFCRE FIRST USE AND EEFCRE
EACH SHIPMENT OF CERTAIN TYPES OF PACKAGES
1. Before firgt use
3643 Before first use of any package, the following requirements shall be

complied with by the consignor:

(a) Por each Type B(U) end Type B(M) package, it shall be ensured that the
effectiveness of its shielding and containment, and, where necessary, the

heet transfer characteristics, sre within the limits spplicable to or specified
for the approved design.

éb} If the design pressure of the containment system exceeds 0.35 lc.g/cm2
ga.uge), it shall be ensured that the contaimment system of each package
conforms with the approved design requirements relsting to the capability of
thet system to maintain its integrity under pressure.
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3645~
3649

(o) Where, in order to comply with the nuclear safety criteria, neutron
poisons are specifically included es components of the packaging primarily for
this purpose, tests shall be performed to confirm the presence and distributic:
of that poisoning.

2. Before erch shipment

Before each shipment of any package, the following requirements shell be
complied with by the consighor:

(a) Type B(U) and Fype B(M) packsges shall be held until equilibrium conditions
have been closely enough approached to demonsirate compliance with the shipment
requirements for temperature and pressure unless an exempiion from these
requirements has received unilateral approvel.

(b) It shall be ensured that all the requirements specified in the spproval
certificates have been satisfied.

{c) It shell be ensured by exemination snd/or appropriste tests thet all
cloesures, valves end other openings of the contaimment system through which the
radiocactive contents might escape are properly closed and, where appropriate,
sealed in the manmer for which the demonstrations of marginals 3603(1) and
2604(2) were made,

(4) It shall be ensured thei the provisions of marginal 3600(5), with regerd
to 1lifting attaechments have been complied with.
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CHAPTER IV, - CONTROLS FOR TRANSPORT AND STORAGE IN TRANSIT
A. MIXED PACKING

A package containing radicactive aubstances shall not contain any other
items except such articles and documents as are necessary for the use of the
radioactive aubstances. Such ifems may be included, provided that there is
no interaction between them and the packaging or contents that would reduce
the safety of the package.

B.  NON-FIYED RADIOAQTIVE CONTAMINATION

The non=-fixed radiocactive contamination on any external surface of the
package shall be kept as low as practicable and shall at no time during
normal transport exceed the levels laid down in Table XiX. The level of non-é
fixed radiocactive contamination may be determined by wiping an area of 300 cm
of the surface concerned by hand with a filter paper, or a wad of cotton wool
or any other material of this naturve.

Packages used for the transpoxrt of radioactive substances such as
irradiated fuel, shall be assessed to determine whether activity is likely
to be leached to the surface e.g. by rain. The frequency of such assessment
shall be reiated to the likelihood of radioactive. contamination having been
absorbed into the surface coating, particularly paint. Vhen activity ig
likely to be leached to the surface of the package, the contimied use of

such a package shall be conditional upon a radiation safety assessment by a
quaiified person.

TABLE XIX. MAXTMUM PERMISSIBLE LEVELS OF
KON~FIXED RADIOACTIVE CONTAMINATION

Maximum permissible level
Contaminant {(see Note a/) (rCifen?d)
Natursl and dapleted uranium and 3

X lo")
natural thorium only

Beta and gamma emitters and the low= -4
toxicity alpha emitters specified 10
in Note b/ below

411 other alpha emitters 1072

Notes: 2/ The above levels are permissible when averaged over any
area of 300 cm? of any pari of the surface.

b/ Low toxicity alpha emitters:

Uraniun-235 or uranium-23%8; thorium-23%2; thorium-228 and
thorium-230 when diluted to a specific activity of the same
order as that of naitural uranium and natural thorium;
radionuclides with a half-life of less than 10 days.
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C. CATEGORLES

3652 Packages and containers (both large and small) shall be in one of the
following three categories:

1. Cotegory I-VHITE

3653 (1) Packages: When the radiation level originating from the packape at
any time during normal transport does not exceed 0.5 mrem/h at any location
on the external surface of the paclage, and the package does not belong to
Figsile Class II or III.

(2) Containers: WVhen the container contains packages of radioactive
substances none of vhich is in a catepory higher than Category I-WHEITE.

2. Catepory IT-YELLOW

3654 (1) Packages: Vhen the radiation level limit in marginal 3653(1) is
exceeded, or the package belongs to Fissile Claas II, provided that:

~ {a) the radiation level originating from the package at any time
during normal transport does not exceed 50 mrem/h at any location on the
external surface of the package; and

(b) the %ransport index at any time during normal transpori does not
exceed 1.0.

(2) Containers: When the transport index of the container at any time
during normal transport does not exceed 1.0, and when it contains no packages
of Pissile Class III.

3. Category IIT-YELIOW

3655 (1) Packages: Vhen either of the two limits in marginal 3654(1) is
exceeded, or when the package belongs to Fissile Class II or Class III, or
when the package is being transported under special arrangement, provided
that:

(a) the radiation level originating from the package at any time
during normal transport does not exceed 200 mrem/h at any location on the
external surface of the packapge, except that, for full load shipments undex
the conditions specified in marginal 2659(7), the maximum allowable level
shall be 1000 mrem/h; and

(b} the transport index at any time during normal transport does not
exceed 10 unless the package is being transported as full load.

(2) Containers: when the transport index of the container, at any
time during normal transport, exceeds 1.0, or vhen the container carries
prackages belonging to FPissile Class III, oxr when it is being transported
under special arrangement.
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36517

D. LABELLING AND MARKING (see Appendix A.9)

(1) Each prckage and container (both large and small) shall bear at
least two lahels which conform to the models 6A, 68 or 6C in Appendix A.9
according to the category (see marginala 3652 to 3655) of that package orcontainer.
Large containers shall bear, in addition, a placard conforming with the
model in marginal 240 010 of Appendix B.4.

(2) The labels shall be affixed to two cpposite sides of the outside
of the package, or on the outside of all four sides of the container.

( 3) The labels shall be completed as follows in a clear and indelible
manner:

{(a) next to the word "contents" shall be indicated the radionuclide
or the substance whose presence constitutes the principal danger in the
event of damage to the package {for example: strontium -90; irradiated
uranium, radioactive LSA);

(b} mnext to the word "activity" shall be writien the activiiy in curies;

Note This activiity may also be expressed in micro, milli or kilocuries on
condition that the prefixed micro, milli and kilo are written in full;

(e) on the label to model Nos., 6B and 6C shall be written, in addition,
the transport index in the largest poasible figures in the frame intended for
that purpose.

(4) Each paclage of gross weight exceeding 50 kg shall have its gross
weight plainly and durably marked on the outside of the package.

(5) Each package which conforms to a Type A packaging design shall be
plainly and durably marked on the outside of the package with "Type A".

(6) Fach package which conforms to a design approved under marginals
3672 to 3674 shall be plainly and durably marked on the outside of the
package with the identification mark allocated to that design by the
competent authority and, in the case of a Type B(U) or Type 3(15 package
design, with "Type B(U)" or "Dype B(M)“.

(7) Each package which conforms to a Type B(U) or Type B(M) package
desimm shall have the outside of the ovtermost receptacle which is resistant
to the effects of fire and water plainly marked by embossing, stamping or
other means resistant to the effects of fire and water with the trefoil
symbol shown in the labels to models 6A to 6C.

E, SEGREGATION OF RADIOACTIVE SUBSTANCES
Packages of Category II- YELLOW or 111-YELLOWShall be .separated in carriage

and in storage from packages which beaxr a label with the woxd "FOTO" Dby the
safety distances given in the table in marginal 240 010 of Appendix B.4.
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F. STORAGE IN TRANSIT

3658 (1) Packages of radioactive substances shall not be stored near
dangerous goods with which mixed loading is probibited {see marginal 2450(3)).

(2) The number of Category II-YELLOW and Category III-YELLOW packapges
and containers stored in any one storage area, such as a transit area,
terminal building, store-room or assembly yard, shall be so limited that the
total sum of the transport indices in any individual group of such packages
or containers does nct exceed 50. Groups of such packages and containers
shall be stored so as to maintain a spacing of a% least 6 metres from other
groups of such packages or containers.

(3) Where control of package accumilations is effected by reference to
the red bands marked on the labels there shall not be more than 50 Category
II-YELIOW or 5 Category III-YELLOW packages in any one group of packages.
Where packages of both categories are present, one Categoxy III~-YELLOW
package shall be taken as equivalent to ten Category LI-YELIOV packages.

(4) Except in the case of Fissile Class II ox Class III packages, the
iimitations in marginal 3658(2) do not apply to packages marked 'RADIOACTIVE
LSA' and containing low specific activity substance or those marked
'RADIOACTIVE LLS'! and containing low level so0lid radiocactive substance when
they are maintained in a compact stack or in containerxs.

(5) Mixing of different kinds of packages, including Fissile Class 1
packages with Fissile Class II packages, is permitted.

G. TRANSPORT

{a)} Packages

3659 (1 Packages shall be sc loaded in vehicles that they cannot shift
dangerously, upset or fall.

52) Provided that ite average surface heat flux does not exceed
15W/m?, and that the surrounding cargo is not in sacks or bags, a package
may be carried among packaged general cargo without any special stowage
provisions except as may bhe specially required by the competent authority
in an appropriate certificate. If the heat flux exceeds 15‘.‘!/::12 the package
shall be carried as full load.

(3) Categories I-WHITE, II~ or III-YELLOW packages shall not be
carried in compartments occupied by passengers, except those exclusively
reserved for couriers specially authorized to accompany such packages.

(4) Mixing of different kinds of packages, including Fissile Class I
paclages with Pissile Class II packages, is permitied.

(5) Accumilation of paciktages and containers shall be controlled as
followss:
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(e.) For both packeges and containers, the number of packages and
containers shall be so limited that the total aum of the transpoxt indices
in any wvehicle does not exceed 5. VWhere this control of packages is
effected by reference to the red bands marked on the packages see
marginal 3658(3).

(b) In the case of full loads the limits under paragraph 6{a)
shall not apply, provided that the radiation level under normal conditions
of transport does not exceed 200 mrem/h. at any point on, and 10 mrem/h
at ?m from the outside surface of a freight container or vehicle. For
Figaile Class II or III oonsignments, or mixtures thereof, the full load
shall not include more than the sllowable nmumber of packages (see footnote
to marginal 2450).

(6) Vehicles and large containers carrying packages or containers labelled
with any of the labels to Models 6A, 6B or 6C, or carrying full load consignments
of any radioactive substances shall display the placard in marginal 240 010 of
Appendix B.4 on the outside of each of the two lateral sides and the rear
wall in the case of a vehicle.

(7) In the case of full loads the radiation level shall not exceed:

(2) 1000 mrem/h at any point on the external surface of any package,
provided that:

(i) the vehicle ia equipped with an enclosure which, during
normal transport, prevents the access of unauthorized persons
to the interior of the enclesure;

(i1) provisions are made to secure the packages so that their
position within the vehicle remains fixed during normal transport;

(iii) there are no loading or unloading operations between the
beginning and end of the txransport.

Undexr other conditions, the radiation level at any point on the extermal
surface of the package shall not exceed 200 mrem/h.

(p) 200 mrem/h at any point on the outer surface of the vehicle or
large container, including the upper and lower surfaces, and, in the case
of an open vehicle s% any point on the vertical planes projected from the
outer edges of the vehicle, on the upper surface of the load, and on the
lower external surface of the vehicle and

(6) 10 mrem/h at any point 2m from the vertical planes represented
by the outer latersl surfaces of the vehicle or large container, and, if the
load is transported in an open vehicle at any point 2m from the vertical
planes projected from the outer edges of the vehicle.
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(8) (a) The radiation level in any normally occupied position of a
vehicle shall not exceed 2 mrem/h during tramsport. Under such circumstances
the carrier shall ensure that the driver or any accompanying personnel,
shall not receive more radiation than 0.5 rem. in any 12 month period.
Maintaining the minimum distances listed in the table in marginal 240 000
of Appendix B.4, even in the absence of a protective shield, shall be
considered as keeping within the 2 mrem/h limit.

(v) As an altermative to (a) above, the carrier may operate to a
scheme of work approved by the competent authority wheredby records must be
kept by him of the times spent by persgns travelling in his vehicles and
the radiation levels those persons are subjected to, in order that no
person receives a greater dose than 375 mrem in any calendar quarter.

(b) Mank Vehicles

3660 Low specific activity substances, LSA (I), may be carried in tank
vehicles subject to the following conditions:

(2) materials from which the receptacles and closures are made shall
not be liable to attack by the contents nor form with them harmful or
dengerous compoundsj

(b) receptacles shall not possess any opening (taps, valves, etec.) in
their lower part and shall be hermetically sealed; .

(¢) receptacles shall be of metal and earthed electrically;

. (d) . receptacles for substances having vapour pressure exceeding

1.1 kg/cm2 at 50°C shall comply with the regulations of marginal 210 350

and shall be submitfited to an irmer hydraulic pressure test carried out by

an expert approved by a competent awnthority in the field of compressed gases.
The interior pressure to be applied should be: 3 kg/cn® when they are
intended for the carriage of liquids which have a vapour pressure which does
not exceed 1.75 kg/em® at 50°C; 4 kg/om2 when they are intended for the
carriage of liquids which have e vapour pressure moxe than 1.75 kg/cm2 at
50°C. The hydraulic pressure test shall be renewed at least every four
years at the same time as an intermal examination;

(e) the receptacles shall not be filled to more than 93 per cent of
their capacity.

{c) Tank-Containers

3661 Low specific activity substances, LSA(I), may be carried in tank-
3662- containers subject to the requirements of Appendix B.l.
3669
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3672

CHAPTER V. - ADMINISTRATIVE REQUIREMENTS

Approval by competent authorities is not required for package designs for
substances consigned under Schedules 1 to 4 and, provided the contents are not
fissile substances requiring approval under merginel 3674, for package designs
for substances consigned under schedules 5 to 8.

A. APPROVAL OF SFECIAL FORM RADIOACTIVE SUBSTANCES

(1) Any design for special form radioactive substances, with the exception of
the substancee specified in Schedules 3 and 4, shall require unilateral approval.
An application for approval shall include:

(a) a detailed deacription of the substances or, if a capsule, the contents;
particular reference shall be made to both physical and chemical states;

() =& detailed statement of the design of any capsule to be used, including
complete engineering drawings and schedules of materisls and methods of
construction to be used;

(c) a statement of the teats which have been done and their results, or
evidence based on calculative methods to show that the substances are capeble of
meeting the tests, or other evidence that the special form radicactive substances
meet the requirements of this Appendix.

(2) The competent authority shall estsblish a certificate stating that the
approved design meets the definition of special form radioactive substances as
defined in marginal 2450(2) and shall attribute to that design an identification
mark. The certificate shall specify the details of the radiocactive substances.

B. APPROVAL OF PACEKAGE IESIGNS

1. Approval of Type B(U) package desigma (including those for Fissile

Class I, Class II and Class ILI packages which are also subject to
marginal 3674)

(1) Any design of Type B(U) package originating in a country party to ADR phall
be approved by the competent authority of this country; if the country where the
package has been designed is not party to AIR, carriage is possible on condition
that: '

(a) & certificate has been supplied by this country, proving that the
package satisfies the technical regulations of ATR, and that this certificate is
counter-pigned by the competent authority of the first ADR country reached by
the consignments;

(’o) if no certificate has been supplied, the packege design is approved by
the competent authority of the first ADR country reached by the conaignment;
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(2) An application for approval shall include:

(a) a detailed description of the proposed contents with particular reference
to their physical and chemical states and the nature of the radiation emitted;

(v) a detailed statement of the design, including complete engineering
drawings and schedules of materials and methods of construction to be used;

(¢) a statement of the tests which have been done and their results, or
evidence baped on calculative methods or other evidence that the package design
is adequate to meet the requirements of merginals 3602 and 3603;

(d) the proposed operating and maintenance instructions for the use of the
package, in particuler, in the case of packages likely to be immersed in
conteminated ponds, the provisions incorporated to ensure that the surface of
the packege is net contaminated above the permitted levels;

(e) if the packegs is designed to have a maximum normal operating pressure
in excess of 1.0 kg/cm {geuge), the application for approval shall, in perticular,
state, in respect of the materials of construction of the containment system, the
specifications, the samples to be taken and the tests to be made;

(f) where the proposed contents are irradiated fuel, the applicant shall
state and justify any assumption in the safety analysis relating to the
characterisgtics of the fuelj

(8‘) any special stowage provisions necessary to ensure the safe dissipation
of heat from the package; consideration shall be given to the type of vehicle or
conteiner (see marginel 3681 (1)(a));

h) a reproducible illustration not larger than 21 cm x 30 om, showing the
’
make-up of the package.

(3) The competent authority shall establish a certificate stating that the

a.pproved)design meets the requirements for Type B(U) packages (Bee merginals 3677
and 3678).

2. Approval of Type B(M) package design (including those for Fissile
Cllass T, Class IT end Class IIT packages which are aleo subject fo
marginal 3674)

3675 {1) Each type B{(M) package design shall require multilateral approval

(2) An application for approval of a Type B(M) package deaign shall include, in
addition to the information required in marginal 3672%3) forx Type B(U) packages:

(a) a 1ist of those specific additional requirements for Type B(U) packages
specified in marginal 3603 with which the peckage does not conform;
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(v) any proposed sup 1amentary operational controls */ to compensate for the
deficiencies listed in (a§ above;

(c) » statement relative to any special loading, carriage, unloading, or
hendling procedures;

{d) the maximum and minimum ambient conditions (temperature, solar radiation)
expected %o be encountered during transport and which have been talken inte account
in the degign.

(3) The competent suthority shall establish a certificate steting that the
approved package deeign meets the requirements for Type B(M) packages (sece
marginale 3677 to 3679).

3. Approval of Fissile Class I, Class II and Class ITT package depigm

3674 (1) Package designe complying with the examples in marginal 3620, 3623, or 3624
ghall require no further competent authority approvals.

(2) Package designs complying with the examples in merginals 3616 and 3622 shall
require unilateral approval.

(3) All other peckage desigms shall require multilateral approval,

(4) An application for approval shall include all informetion necessary to
satiafy the compatent authority that the design meets the requirements of
marginals 3610 to 3624.

(5) The nompetént suthority shall establish a certificate (see marginals %677
to 3679) stating that the approved package design meets the requirements of
marginals 3610 to 3624, B

C. APPROVAL OF SHIPMENTS
3675 (1) Multilateral shipment approvals shall be required for the following packages:
(a) Type B{M) packages specially designed to allow continuous venting.
(b) Type B(M)O?ackagee cnnta%nlng radioactive materials Wlta an activity

greater than 3 x 1 A or 3 x 10 Az, as appropriate, or 3 x 10" Ci, vwhichever is
the lower;

¥/ That is, operational controls during transport not routinely provided for in
this Appendlx but which are considered necessary to ensure the safety of the package
during transport, such as human intervention for temperature or pressure measurements
or for periodicel venting. These controls shall also take into account the
poesibility of unexpected delay.
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(¢) Fissile Class II packages complying with marginal 3620,
(d) Fissile Class III packages.

However, a competent authority can aunthorize transport into or through its
country, without shipment appreval, by a specific provision in its design approval.

(2) An application for shipment approval shall include:

(a) the period of time, related to the shipment, for which the approval ias
sought;

(b) the actual contents, the type of vehicle and the probable or proposed
route; and

{¢) how the special precantions and special administrative and operational
controls referred to in the package design certificates isesued under
marginals 3675 and 3674, are to be put into effect.

(3) Upon approval of the shipment, the competent authority shall issue a
certificate (see marginels 3677 to 3679).

(4) The package and shipment certificates may be combined into a single
certificate.

D. APFROVAL OF TRANSPURT BY SPECTAL ARRANGEMENT

(1) A consignment of redioactive substances which does not satisfy all the
applicable requirements of this Appendix shall be transported only by special
arrangement, which alweys requires multilateral approval. The apecial
arrangemente shall be adequate to ensure that the overall level of safety in
transport is at least equivalent to that which would be provided if all the
applicable requirements of this Appendix had been met.

(2) An application for approval shall include the information required under
marginals 3672 to 3675 and also:

(a) a statement of the respects in which, and of the reasons why, the
consignment cammot be made in full accordance with the applicable roquirements of
this Appendix; and

(b) & statement of any special precautions or special administrative or
operational controls which shall be teken during transport to compeneate for the
failure to meet the appliocable requirements of this Appendix.

(3) Upon approval of the special arrangement, the competent authority shall
issue a certificate (see marginals 3677 to 3679).
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E. COMPETENT AUTHCRITY CERTTFICATES COF APPROVAL

1. Competent authority identification marks

3677 (1) Each approval certificate issued by a competent euthority shall be identified
by an identification mark. The mark shall he of the following generalized type:

Symbol of nationality of country »*; /Number/Type Code

(a.) The number shall be assigned by the competent authority, and shall Ye
unigue and specific with regard to the particular design or shipment. The
shipment approval identification mark shall be clearly identified with the package
design approval identification mark,

(b) The following type codes shall be used in the order listed to indicate
the types of approval certificeles issued:

A Type A package design (vhen alsc a fissile class package)
BiU; Type B Ug package depign

B(M Type B(M) package design

P Fissile class package design
3 Special form material approval
T Shipment

X Special arrangement.

(2) These type codes shall be applied as follows:

(s) Bach certificate and each package shall bear the appropriate identification
mark compoaed of the symbols prescribed in pavragraph (1) except that for packeges,
only the applicable package design type codes ghall appear following the second
stroke, i.e. the "S", "T" and '"X" shall not appear in the identification marking
on the package. V¥here the package design approval and shipment approval are
combined, the applicable Type Codes do not need to be repeated. For example:

A/132/B(M)F: A Type B(M) Fissile Class packsge approved by Austria for
package design number 132 (to be marked on both the package
iteelf and on the package deaign approval certificate).

A/lBZ/fB(M)FTt The shipment approval certificate identifioation msrlk issued
for that package design (to be marked on the certificate only),

AN3T/Xs The shipment approval certificate identification merk issued
for Austrian design 137 under a special arrangements
shipment (to be marked on the certificate only).

%/ The eigns referred to are the national distinguishing signe for wotor vehicles
in international traffic.
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{b) Where multilateral approval ie effected by validation, only the
identification marke issued by the country of origin of the design or shipment
would be used. Where multilateral approval 1a effected by issue of certificates
by successive countries, each certificate would bear the appropriate mark and the
package whose design was so approved would bear a1l appropriate identification
marks. For example,.

(et o/ e

would be the identification marks of a package which was originally approved by
Austria and was subsequently epproved, by separate certificate, by Switzerland.
Additional identification marks wounld be tabulated in a similar manner on the
package

(c) The revision of certificate numbers shall be indicated by a parenthetical
expression following the identification mark on the certificate. Tor example,
A/132/8(0)F. (Rev.2) would indicate revision 2 of the Austrian-approved peckage
design certificate; or A/132/8(0)F.(Rev.0) would indicate the original issue of
the Austrian-approved packege design certificate. TFor original issue the
parenthetical expreseion is optional and other words such as "(original issue)"
may also be used in lieu of "(Rev.0)". Certificate revision numbers mey only
be issued by the country issuing the original certificate number. Revision by
other than the issuing country shall reguire a new certificate and
identification number.

(d) Additional symbols (as may be necessitated by national requivements) may
be added in brackets to the end of the identification mark. For example,
A/1%32/8(U)F (SP503).

(e) It is not necessary to alter the identification mark on the packege each
time that a revision to the package certificate is made. Such alteration shall
be made only in those cases where the revision of the package design certificate
involves a change in the letter type codes for the package design, following the
second stroke.

2. Information required in certificates

Each approval certificate issued by a competent euthority shall include the
relevant information from the following:

(a) The competent authority identification mark.

{b) A brief description of the packaging, including materials of
construction, gross weight, general ocutside dimensions, and appearance. This
shall include a reproducible illustration not larger than 21 cm by 30 cm,
showing the make-up of the package.

(¢) A brief specification of the permitted contents, including eny
resgtrictions on contents which might not be obvious from the nature of the
packeging. This should include the physical and chemical forms, the activities
in curies (inciuding those of the various isotopes, if appropriate), amounts in
grams for fissile substances, end whether in special form.
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() Additionally, for fissile class packages:

(1) Pissile Class It a detailed description of the permissible contents and
any special features, on the basis of which the leakage of water in respect of
certain void apaces has been assumed in the criticality assessment (eee
marginel 3613(b)).

(ii) Fissile Class II: a detailed deacription of the permissible contents
the corresponding allowable mumbers (or transport index) and any special features,
on the besie of which the leakage of water in respect of certain void spaces has
been assumed in the criticality assesement (see marginal 3618 (b)).

(iii) Figsile Class III: a detailed description of the individual consi nts
including the permissidle contents and the corresponding allowable nunbers ?2:9
transport indices) together with any spacial precautions to be taken during
transport.

(e) A statement regarding the ambient conditions assumed for purposes of
design (see marginal 3602 (4)).

(f) For Type B(M) packages, o statement specifying those prescriptions of
marginal 3603 with which the packege does not conform and any emplifying
information which mey be useful to other competent authorities.

(&) & reference o the following information provided by the applicant:

(i) instructions on the use and maeintenance of the packaging;

(1i) the actions to be taken by the consignor prior to the shipment, e.g. any
special decontamination procedures,

(h) A detailed listing of any supplementary operaticnal requirements (see
footnote 5) for package preparation, loading, transport, storage, unloading,

and handling, including any special stowage provisions for the safe dissipation of
heat from the package, or a statement that no such controls are required,

(j) A statement authorizing shipment where shipment approval is required
under marginal 3675.

(k) Any restrictions on the types of vehicle, containers, and any necessary
routing instructions.

(1) Emergency arrangements specific to the approved design.

(m) The following statement: "This certificate doee not ralieve the
consignor from complience with any regquirement of the govermment of any country
through or into which the package will be transported”,

(n) An issue date, and, if appropriate, an expiry date.

(o) Signature and identification of the certifying official.
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(p) Appendices containing certificates for alternative package contents,
other competent authority validations, or additional technical data or
information.

3. Validation of certificates

3679 Multilateral approvals may be by validation of théipriginal certificate
isszued by the competent anthority of the country of origin of the design or
shipment,

FP. CONSIGNCR'S RESPONSIBILITIES

1. Particulars of consignment

3680 The consignor shall include in the transpert document for each coneignment
of radicactive substances, as well as the description given in the appropriate
gchedule, the following details:

a} The statement "The nature of the goods and the acka.gi are in
coni‘ormi'ty with the p’I’OViBiOHB of ADR",

(v) The identification mark for each competent authority certificate (special
form, package design, and shipment) applicable to the consignment.

(¢) The name of the radioactive substances, or nuclide.

(d) A description of the physical and chemical form of the subs-ance, or
vhether it is in special form.

(e) The activity of the radicactive substences in appropriate curie units.
(f) The category of the package, i.e. I-WEITE, II-YELLOW, ITI-YELLOW.
(g) The transport index {Categories II- and III-YELLOW only).
(h) For a consignment of fiseile substances:
(i) if exempted under marginal 3610, the words '"FISSILE EXEMPT"; or
(ii) if not so exempted, the fissile class of the package(s).
3681 2. Information énd_ggjifiggtigg_ﬁgg carriers
(1) The consignor shall provide in the transport document a atatement regarding
actions, if any, that must be taken by the carrier. The stalement shall be in

the languages deemed necessary by the carrier or the authorities concerned, and
ghall include at least the following points:
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(a.) supplamentary operational requirements for loading, transport, storage,
unlocading, handling, and stowage for safe dimsipation of heat, or a statement
that no supplementary operational requirements are necessary zaee
marginal 3678 (h));

(b) any necessary routing instructions (see marginal 3678 (k)).

(c) emergency arrangements specific to the approved desigm (see
marginal 3678 ( 1)§

(2) In all cases where approval of the shipment or prior notification to the
compeatent authority is required, all the carriers shall be informed of the

requirements in advance, in order that they may tske in good time any measures
required for the transport.

5. Hotification to competent guthoprities

(1) Before the first shipment of a Type B(U) pgckage contaiping radioactive
subatanoes with an activity greater than 3 x 10-A. or 3 x 10°A,, as appropriate,
or 3 x 10°Ci, whichever is the lower, the consign%r shall ensu¥e that ocopies of
each applicable competent aunthority certificate applying to that package design
have been submitted to the competent authority of each country in whose territory
the consignment is to be transported. The consignor is not required to await an
acknowledgement from the competent authority, nor is the competent authority
required to make such acknowledgement of receipt of the certificate.

(2) Por each shipment listed in (a) to (d) below inclusive, the consigmor shall
notify the competent authorities of each country in whose territory the

consignment is to be transported. This notification shall be in the hands of

each competent authority pribr to the commencement of the shipment, and preferably
at least 15 deys in advance.

(a) Type B(U) oga,okagea containing radioactive substances with an activity
greater than 3 x 1 or 3 x 103 A s a8 appropriate,or 3 x 104Ci, whichever is
the lowar.

(v) Type B(M) packsges.
{c¢) Pigsile Class IIT packeges under marginel 3674 (3).
(d) Transport by special arrengement.

(3) The conaignment notification shall include:

(a) sufficient information to enable the identification of the package,
including all applicable certificate numbers and identification marks; and

(v) information on the date of shipment, the expected date of arrival and
proposed routing.
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(4) The consignor ie not required to send a separate notification if the
required information has bheen included in the application for shipment app-
(see marginal 3675 (2)).

4., Possession of certificates

3683 The consignor shall have in his possession a copy of each certificate required under
‘thig Appendix and a copy of the instructions with regard to the proper cloasing
of the package and other preparation for shipment before making any shipment
under the termes of the certificates.

G. QUALITY CONTROL IN FABRICATION AND MAINITENANCE OF PACKAGING

3684 The manufacturer, consignor, or user of an approved package desips ~anll be
vrepared to demonstrate to any cognizant competent authority that:

(a) the comstructional methods and materials used for the constructili-n of
the packaging are in accordance with the approved design rzguiremsnts; the
competent authority may carry out inspection of the packaging during consiruction;

(b) all packagings built to an approved design shall be maintained in good
condition so that they continme to comply with all relevant regulatory criteria,
even after repeated use.

5685~
3689
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CHAPTER VI - ACTIVITY LIMITS
DETERMINATION OF Ai AND A2

1. Single radionuclides
3690 (1) For single radionuclides of known identity, the values of and are

given in Table XX. The values of 4 and 4 are also applicsble for onuclides
contained in (X, 1) or (y» W)  neutron sources.

TABLE XX, 31 and A2 VALUES FOR RADICNUCLIDES

Symbol of Element and A, (c1) 4, (c1) Ezigiﬁ;
radiomislide atomic mmber (ci /g)
227, Actinium (89) 1000 0.003 7.2 x :1,06
208, 10 4 2.2 x 10
105, Silver (47) 40 40 3,1 x 10%
110, 7 7 4.7 x 10°
m, 100 100 1.6 x 10°
24, Awericium (95) 8 0.008 3.2
243, 8 0.008 1.9 x 107%
37, (compressed or Argon (18) 1 1000 1000 1.0 x 10°
uncompressed)
41, _(uncomprassed) 20 20 4.3 x 107
41Ar(compressed) 1 1 4.3 x 10
T1e Arsenic (33) 1000 400 2.4 x 10%
Thyq 20 20 1.0 x 10
76A3 10 10 1.6 x 102
L™ 300 300 1.1 x 10
211, Astatine (85) 200 7 2,1 x 1o6
193, , Gold (79) 200 200 9.3 x 10
196, 30} 30 1.2 x 10°
198, 40 40 2.5 x 10°
199, 200 $00 2.1 x 10°
1315, Barium (56) 40 40 8.7 x 10%
{15533 40 10 4.0 x 10°
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iomctite | stomtonaer | 21 RO sty

g)

1405, Barium (cont'd) 20 20 7.3 x 104
T5e Beryllium (4) 300 300 3,5 x 107
206, Bismuth (83) 5 5 9.9 x 104
207y 10 10 2,16 x10°
210y (raE) 100 4 1.2 x 107
212 3 6 1.5 x 107
2495 Berkelium (97) 1000 1 1.8 x 10°
82y Bromine (35) 6 6 1.1 x 10°

14, Carbon {6) 1000 100 4.6
45q, Calcium (20) 1000 40 1.9 x 10%
4Tq, 20 20 5.9 x 10°
109, Cadmium (48) 1000 70 2.6 x 10°
115,,m #0 30 2.6 x 10
11504 £0 80 5.1 x 10°
139, Cerium (58) 100 100 6.5 x 10°
14, 300 200 2.8 x 104
143, 60 60 6.6 x 107
1444, 10 7 3.2 x 107
2490¢ Californium (98) 2 0,002 3,1

250, 7 0.007 } 1.3 x 10°
252, 2 0,009 | 6.5 x 10°
36, Chlorine (17) 300 30 3.2 x 10’(;2

380, 10 10 1.5 x 10
242, Curium (96) 200 0.2 3.3 x 107

243, 9 0.009 | 4.2 x 10

244, 10 0.01 8,2 x 10
245, 6 0,006 | 1.0 x 107!
246, 6 0.006 | 3.6 x 107t
560, Cobalt (27) 5 5 3.0 x 20%
570 90 90 8.5 x 10°
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Symbol of Element and A (ci) 4, (01) i’;iﬁﬁ;
radionuclide atomic mumber (ci / g)
58 Cobait (cont'd) 1000 1000 5.9 x 106
584, 20 20 3.1 x 10%
60, 7 7 1.1 x 10°
51, Chromivm {24) 600 600 9.2 x 10%
131, Caesium (55) 1000 1000 1.0 x 102
134, m 1000 1000 7.4 x 20
134, 10 10 1.2 x 10°
1354, 1000 100 8.8 x 107
136, 7 7 7.4 x 104
137, 30 20 9.8 x 10
644, Copper (29) 80 80 3.8 x 10°
165])3_ Dysprosium (66) 109 100 8.2 x 106
16 1000 200 2.3 x 107
169, Erviun (68) 1000 300 8.2 x 10:
171y 50 50 2.4 x 10
1525 m Buropium (63) 30 30 2.2 x 108
1525, 20 20 1.9 x 10°
1545 10 5 1.5 x 10°
1555, 400 90 1.4 x 10°
18,, Fluorine (9) 20 20 9.3 x 107
52, Iron (26) 6 6 7.3 x 10°
550 1000 1000 2.2 x 10
59%e 10 10 4.9 x 10
125, Gallium (31) 7 7 3.1 x 10°
1534, Gadolinium (64) 200 100 3.6 x 102
15954 300 300 1.1 x 10
Thay Germenium (32) | 1000 1,000 1.6 x 10°
Sy Bydrogen (1) see T-Tritium
181y, Hafnium (72) 30 30 1.6 x 104
197Hgm Mercury (80) 200 200 6.6 x 10°
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Symbol of Element and 8, (ci) A, (01) Sl;?ﬁf”“
yedicnuclide atomle nunber & i ¥
(cil’g)
197Hg Mercury (cont'd) 200 200 2,5 x 10°
203y, 80 80 1.4 x 104
166, Holmium (67) 30 30 6.9 x 10°
125, b Todine (53) 1000 70 1.7 x 104
126_ 40 10 7.8 x 10%
129, 1000 2 1.62 x 1074
131, 40 10 1.2 x 10°
132, T 7 1.1 x 102
133, 30 30 1.1 x 10
154, 8 8 2.7 x 102
135, 10 10 3.5 x 10
115 m Indivm (49) 60 60 1.6 x 107
114, n 30 20 2.3 x 10%
115, m 100 100 6.1 x 10°
190, Iridium (77) 10 10 6.2 x 10%
192 20 20 9.1 x 10°
194, 10 10 8.5 x 102
42, Potassium (19) 10 10 6.0 x 10
85, (uncompressed) Krypton (36) 100 100 8.4 x 106
85Krm (compressed) 3 3 8.4 x 106
85y (ancompressed) 1000 1000 4.0 x 10°
8%y (compressed) 5 5 4.0 x 102
87y (uncompressed) 20 20 2.8 x 107_
LI {compressed) i 0.6 0.6 2.8 x 10’
140, Lanthanum (57) 30 30 5.6 x 10°
LLS Low-level solid radicactive material
See Marginal 2450 (2)
LsA Low specific activity material
See Marginal 2450 (S
177, Lutetium (71) | 300 300 1.1 x 10
MEP Mixed fission products 10 C.4
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. Specific
coiomciite | momto maner |0 | 2] ety
2:-3Mg Magnesimm (12) 6 5.2 x 10°
52Mn Manganese (25) 5 4.4 x 105
5y 20 20 8.3 x 103
56y 5 5 2.2 x 10
s Molybdenun (42) 100 100 4.7 x 10°
2o, Sodium (11) 8 8 6.3 x 102
24 5 5 8.7 x 10
93 Niobiwm (41) 1000 200 1.1 x 10°
95 20 20 3.9 x 10
EL 20 20 2.6 x 107
147y, Neodymium (£0) 100 100 8.0 x 104
149, 30 30 1.1 x 107
593 Nickel (28) 1000 900 8.1 x 1072
63g, 1000 100 4.6 x 10
6544 10 10 1.9 x 107
23Ty Neptunium (93) 5 0,005 | 6.9 x 1074
239 200 200 2.3 x 10°
185, Osmivm (76) 20 20 7.3 x 10°
191, 600 400 4.6 x 102
191, m 200 200 1.2 x 10
193, 100 100 5.3 x 107
52, Phosphorus (15) 30 30 2.9 x 107
230, Protosctinium (91) 20 0.8 3,2 x 104
231, 2 0.002 4.5 x 1072
2335, 100 100 2.1 x 104
210, Lead (82) 100 0.2 8.8 x 10
212, 6 p 1.4 x 10°
1035, Palladium (46) 1000 700 7.5 x 102
109, 100 100 2.1 x 10
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Symbol of Element and 4, (c1) b, (o) Eg:g:ﬁ;
radiomuclide atomic number (Ci / g)
1475, Promethium (61) 1000 80 9.4 x 10°
149, 100 100 4.2 x 10°
210, Polonium (84) 200 0.2 4.5 x 10°
142, Praseodymium (59 ) 10 10 1.2 x 106
1435, 300 200 6.6 x 104
1915, Platinum (78) 100 100 2.3 x 107
1935, 200 200
197w 300 300 1.2 x 107
1975, 300 300 8.8 x 107
238p, Plutonium (94) 3 0.003 1.7 x 10
2395, 2 0.002 | 6.2 x 107
240, > 0.002 { 2.3 x 107+
241, 1000 0.1 1.1 x 10°
242, 3 0.005 | 3.9 x 1072
223, Radiwm (88) 50 0.2 5.0 x 10%
224y, 6 0.5 1.6 x 10°
226, 10 0.05 1.0
228, 10 0.05 2.3 x 10°
865, Rubidium {37) 30 30 8.1 x 10
87py, Unlimited | Unlimited | 6.6 x 2070
Fb (natural) Unlimited | Unlimited | 1.8 x 1075
186Re Rheniwm (75) 100 100 1.9 x 10°
187, Unlimited | Unlimited | 3.8 x 10;9
188, 10 10 1.0 x 10
Re (natural) Unlimited | Unlimited | 2.4 x 10°°
103, Rhodiwm (45) 1000 1000 3,2 x 107
105, 200 200 8.2 x 10°
222, Radon (86) 10 2 1.5 x 10°
e, Ruthenium (44) 80 80 5.5 x 107
103, 30 30 3,2 x 104
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Symbol of Element and & (1) A, (o1) zgzg’;ﬁ;
radionuclide atomic number (ci /g)
1055, Ruthenium - 20 20 6.6 x '.I.O6
106, (cont'a) 10 7 3.4 x 10°
35 Sulphur (16) 1000 300 4.3 x 104
122, Antimony (51) 30 30 3.9 x 10°
1245, 5 5 1.8 x 104
125, 40 30 1.4 x 10
46, Soandivm (21) 8 8 3.4 x 10%
47g, 200 200 8.2 x 102
4830 5 5 1.5 x 10
TS Selenium (34) 40 40 1.4 x 10%
sl Silicon (14) 100 100 3.9 x 107
1475, Samarium (62) Unlimited Unlimited 2,0 x 1078
151, 1000 90 2.6 x 10
153, 300 300 | 4.4 x 10°
113 Tin (50) 60 60 1,0 x 10%
125 10 10 1.1 x 10°
85g,m Strontiwm (38) 80 80 3.2 x 107
854, 30 30 2.4 x 104
87g,m 50 50 1.2 x 107
89, 100 40 2.9 x 10%
90g,. 10 0.4 1.5 x 10°
9lg_ 10 10 3.6 x 10°
924 10 10 1.3 x 107
? (uncompressed) Pritium (1) 1000 1000 9.7 x 10°
? (compressed) 1000 1000
T (activated 1000 1000
luminous paint)
T (absorbed on 1000 1000
solid carrier)
T (tritiated water) 1000 1000
T (other forms) 20 20
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Symbol of Element and & (ei) 4, (c1) ggfc’g‘iﬁ;
radionuclide atomio nunber (Ci/g)
162, Pantalum (73) 20 20 6.2 x 10°
160y, ! Derbium (65) 20 20 1.1 x 104
96 Technetivm (43) 1000 1000 3.8 x 107
9, 6 6 3.2 x 107
97 D 1000 200 1.5 x 10%
e 1000 400 1.4 x 10;3
99 100 100 5.2 % 10
9Ime 1000 80 1.7 x 1072
125, Pellurium (52) 1000 100 1.8 x 10%
1271 300 40 4.0 x 10%
127, 310 300 2.6 x 10°
129, 1 50 30 2,5 x 10%
129, 100 100 2.0 x 107
151,01 10 10 8.0 x 107
132y, 7 7 3.1 x 107
227, Thorium (90) 200 0.2 3,2 x 104
228, 6 0.008 | 8.3 x 10°
230, 3 0.005 | 1.9 x 1072
231, 1000 1000 5.3 x 10°°
2320, Unlimited | Unlimited | 1.1 x 1077
234, 10 10 2.3 x 10%
Th {natural) Uniimited Unlimited |{(see Table XXI)
Th (irradiated) a a/
200, Thallivm (81) 20 20 5.8 x 107
201 200 200 2,2 x 10°
202, 40 40 5.4 x 104
204, 300 30 4.3 x 10°

a/ The values for A, and A, shall be calculated in accordance with marginal 3691(3)
taking into account the activity of the fission products and uranium-23% in
addition to that of thorium.
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Symbol of Element and | A (01) 4, (1) gﬁiﬁfi;
radionuclide atomic number (ci/g)
170p, Tanlivm (€9) 300 40 6.0 x 10°
1Ly, { 1000 100 1.1 x 107
230, Uraniun (92) 100 0.1 2.7 x 10*
232 30 0.03 2.1 x 10
233y 100 0.1 9.5 x 1077
234y 100 0.1 6.2 x 10‘:
2354 100 0.2 2.1 x 107
236y 200 0.2 6.3 x 1072
238, Unlimited | Unlimited | 3.3 x 1077
U (natural) Unlimited Unlimited | (see Table XXI|
U (enriched) %(g% or greater Unlirixéged Unlizg:’f;ed (see Table XXI]
U (depleted) | Unlimited Unlimited | (see Table XXI
U (irradiated) b/ v/

18, Venadium (23) 6 6 1.7 x 10°
181, Tungsten (74) 200 100 5.0 x 10°
185, 1000 100 9.7 x 1077
187, 40 40 7.0 x 10°
131, m (compressed) Xenon (54) 10 10 1.0 x 107
151, ;m (uncompressed) 100 100 1.0 x 10°
135, (uncompressed) 1000 1000 1.9 x 10°
133xe (compressed) 5 5 1.9 x 105
1354, {uncompressed ) 70 70 2.5 x 10°
135xe (compressed) 2 2 2.5 x 106

90, Yttrium (39) 10 10 5.3 x 10°

91ym 30 30 4.1 x 107

91, | 30 30 2.5 x 10%

b/ The values for A} and A; shall be calculated in accordance with marginal 3691(3)
taking into account the activity of the fission products and plutonium isotopes in
addition to that of the uranium.
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Specific

e, | Demmo | e | s | Fm

92y Yttrium (cont'd) 10 10 9.5 x 10°
93y 10 10 3,2 x 10°
175, Ytterbiun (70) 400 400 1.8 x 10°
655, Zine (30) 30 30 2.0 x 107
69, m 40 40 3.3 x 10°
69, 500 300 5.3 x 107
93, Bireonium (40) 1000 200 3.5 x 1070
95 20 20 2.1 x 104
My 20 20 2.0 x 108
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TABLE XXX, ACTIVITY-MASS RELATYIONSHIPS FOR URANTUM AND NATURAL THORI'UHE/
(This table is referred to in Table XX).

Radioactive material ci/g g/c1 '
Uranium
(wt‘%zssU prasent) -7 6
0.45 5.0 x 10 2,0 x 10
0.72 (natural) 7.06 x 1077 1.42 x 10°
1.0 7.6 x 107 1.3 x 105
1.5 1.0 x 1076 1.0 x 108
5.0 2.7 x 1076 3.7 x 107
10,0 4.8 x 107 2.1 x 10°
20,0 1.0 x 1077 1.0 x 10°
36,0 2,0 x 1077 5.0 x 10
50,0 2.5 x 1077 4.0 x 104
0.0 5.8 x 1077 1.7 x 104
93.0 7.0 x 1077 1.4 x 10*
95.0 9.1 x 1077 1.1 x 10%
Naturel thorium 2.2 x 1077 | 4.6x 108

-

5/ The figures for uranium include the activity of uranium-234 whioch is concentrated
during the enrichment process. The activity for thorium includes the
equilibrivm concentration of thorium-228.

(2) For any single radiommclide whose identity is kmown, but which is not listed

in Table XX, the valuas of 31 and A2 shall be determined accoxrding to the procedurs
given below:

(a) If the Tadicmuclide emits only one type of radiation, A3 shall be determined
acoording to the rules in {i), (ii), (iii) and (iv) below. For radiomuclides
emitting different kinds of radiation, Ajshell be the most reatrictive value of thosge
determined for each individual radiation. However, in both’cases A3 shall be
rostricted to & maximum of 1000 Ci. If a parent nuclide decaye into a shorter lived
daughter, of a half-life not greater than 10 days, A3 shall be calculated for both
the parent and the daughter, and the more limiting of the two values should be
assigned to the parent nuclide,

Vol. 1003, A-8940



390 United Nations — Treaty Series e Nations Unies ~ Recueil des Traités

1976

(i) Por gamma emitters, A, is determined by the expreasion:

=9 curies
h T

vhere{ is the gamme~ray constant, corresponding to the dose in R/h at
L m per Ci; the number 9 results from the choice of 1 rem/h at a-
distance of 3 m as the reference dose equivalent rate.

(ii) For X~ray emittera, A, is defermined by the atomic mumber of the
rclide:

fongBB ;AlulCJOOCi
for Z == 55 ;A1= 200 Ci

(1i1i) PFor beta emitters, A; is determined by the maximum beta energy (e
according to Table XXIT.

’
(iv) For alpha emitters Al is determined by the expression:

A1|=1000A3

where AB ig the value ligted in Table XXIII,

{b) A2 shall be the more restrictive of the following two valuea:

(1) the corresponding Ay and (2) the value A, obtained from Teble XXIII.

3
TABLE XXII RELATIONSHIP BETWEEN Ay AND Emax FOR BE']!A\MTTERS

mex)

B o (M6V) 4, (ci)
== 0.5 1000
0.5 =< 1.0 300
1.0 ~Z1.5 100
1.5 ~=%2.0 30
=>2.0 10
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3691

TABLE XXIIT RELATIONSHIP BETWEEN .A3 AND THE ATOMIC NUMBER OF THE
RADIONUCLIDE -

Ay

Half-life less Half—lii‘g 1000 days Half—lifg greater
then 1000 dsys to 10% years than 10° years

Atomic number

1 to 81 3 Ci 50 mCi. 304

82 ard above 2 mCi 2 mCi 3 Ci

(3) PFor any single radionuclide whose identity is unknown, the value
of Ay shall be taken to be 2 Ci and the value of Ay shall be taken to de
0.002 ¢i, However, if the atomic number of the radiomuclide is known to
be less than 82, the value of Ay shall be taken to be 10 Ci and the value
of A2 shall be taken to be 0.4 Ui,

2. Mixtures of radionuclides, including radioactive decay chains

(L) Por mixed fission products the following activity limits wmay be
asgumed, if a detailed analysis of the mixture is not carried out:

Al

4,

(2) A eingle radiocactive decay chain in which the radionuclides are
present in their naturally occurring proportions and in which no daughter
nuclide has a half-life either longer than 10 days or longer than that of
the parent nuclide shall be considered as a single radiomucligde. The
activity to be taken into account and the 4; or A, value to be applied
shall be those corresponding to the parent muclide of that chain,
However, in the case of radioactive decay chains in which any daughter
miclide has a half-life either longer than 10 days or greater than that of
the parent muclide, the parent and such daughter nuclides shall be
considered as mixtures of different nuclides.

10 Ci

0.4 Ci

(3) In the case of a mixture of different radionuclides, where the
identity and activity of each radionuclide are known, the permissible
activity of each radionuclide R, Ry . . . R shall be such that F; + F,
+ s Fn is not greater than unity, where

Fl = Total activity of Rl
A, (Ry)
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3692~
3694

F2 = Total activity of R

A, (R,) ;
i Ve

F = Total activity of R

n = SR Ry
i ¥n

A% (By)y 4 {Rg)y « « « A; (Ry) is the value of A, or A, as appropriate for
t

e nuclide Rl’ R2 .« . Rn.

(4) When the identity of each radiomuclide is known but the
individual activities of some of the radicnuclides are not known, the
formula given in paragreph (3) shall be applied to establish the values
of &4 or A, as appropriate, All the radionuclides whose individual
activities are not known (their total activity will, however, be kmown)
shall be classed in a single group and the most restrictive value of Al
and A, applicable to any one of them shall be used as the value of Al
or A2 in the denominator of the fraction.

(5) Where the identity of each radionuclide is known but the
individual activity of none of the radionuclides is known, the most
restrictive value of Al or A, applicable to any one of the radionuclides
present shall be adopted as %he applicable value.

(6) When the identity of none or only some of the nuclides is known,
the value of A, shall be taken to be 2 Ci and the value of A, shall be
taken to be 0,002 Ci. However, if alpha emitters are known to be absent,
the value of A, shall be taken to be G.4 Ci.
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3695

3696~3699

CHAPTER VII, DECONTAMINATION, LEAKING PACKAGES AND ACCIDENTS

(1) If a package containing radicactive substances is broken or is
visibly leaking or is involved in an accident during ocarriage, the vehicle
or affected area shall be isclated so as tc prevent all contact of persons
with radiocactive substances and, when possible, shall ba duly marked off or
sturrounded by barriers. No-one shall be authorized to stay within the
isolated area uniil qualified persons arrive to supervize the handling end
salvege work. The sendsr and authorities concerned shall he notified
inmmediately. Notwithstanding these proviasions, the presence of radioactive
substances shall not be congidered as a bar to operations for the rescue
of people or fire-fighting.

(2) If radioactive substances have leaked, have been spilled or have
been scattered in any way whatever in a place, area or on to goods or
equipment used in storage, qualified persons shall be called in as soon as
possible to direct decontamination operations. The place, area or eguipment
thus contaminated shall only be put back into cervigce when its use has baeen
declared free from danger by qu-lified persons.

(3) BExcept as provided for iz paragraph (4) any vehicles, equipment
or part thereof,which have been contaminated in the course of carriage of
radioactive gsubstances shall be decontaminated as soon as possible by a
qualified person and shall not be reused unless the non-fixed radicactive
contamination is below the levels apecified in Table XIX and the vehicles,
equipment or part thereof have been declared safe in respect of residual
radiation levels by a qualified person,

(4) Vehicles or compartments used for the bulk transport or tank
transport of low specific activity substances, or for the transport of
packages of low specific astivity substances carried as a full load or for
the transport of low level so0lid radiocactive substances as a full load shall

not be used for other goods until decontaminated as specified in paragraph (3).
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APPENDIX A.9
Marginal 3902 - Entries for labels 64, 6B and 6C

Substitute for ‘marginal 2459 (1)":
Mgchedules 5 to 12 as appropriate and in marginal 3656 (1), (2) and (3)."
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ANNEX B

Chapter I

GENERAL PROVISI(.'S APPLICABLE TO THE CARRIAGE OF
DAIIGEROUS SUBSTLIAS OF ALL CLASSES

Marginal 10 100 (1),

Delete second sentence beginning:
"It also exempts aen

Chanter II

SPECTAL PROVISIONG APTLICABLE 0 THE CAPRIAGE OF
DANGEROUS SUISTAICES OF CLASSES T TO VIT
Claz.. I.n

Radiovnstive Substancen

Should be replaced by the following:

Class IVb

Radicactive Substances

Section 1
Gaperal
Carriage 42 000
For details see the relevant scredule in marginal 2453.
42 001- .
4z 170
Crews _of vehicles: supervision 42 171

The provisions of marginal 10 171 (2) shall apply to all
substances, in whatever quantity. However, the provisions
of marginal 10 171 (2) need not be applied where:

() the loaded comimrtment is locked and the packages
carried are otherwime protected against any
illicit unloading, and

e

Vol. 1003, A-8940



3% United Nations — Treaty Series ¢ Nations Unies — Recueil des Traités

1976

(b) the dose rate does not exceed 0,5 mR/h at any
accessible point on the surface of the wvehicle.
Section 2

Special requirements to be fulfilled
by vehicloes and their eguipment

Provigions

For 4

etails see the relevant schedule in marginal 2453.

Becsion B

General Service Provisions

Provisions

For 4

etails see the relevant schodule in marginal 2453,

Prohibition of emoking

The p

Provisions

rovisions of marginal 1C 374 shall not apply.

T2

ection 4

Special provisicns concerning loading,
unloading and handling

Yor details gee the yelevant schedule in marginal 2453,

Section 5

Bpecial provisions concerning the
operation of wvehicles

Vehicle signs

Vol. 1003, A-8940

(1) Marginal 10 500 ghall not apply.

42 172-
42 199

~2 200

42 201~
42 299

42 300
42 301~
42 373
42 374

42 375-
42 399

42 400

42 401~
42 499

42 500
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(2) Bvery voad vehicle carrying redicactive substances
shall bear on the outside of each side wall and of the xrear
wall a label conformming to thr model .showm in Appendix B.4,
If loading is done by the sender, i1t shall

marginal 24C 010,
be his duty to affix these labels to the vehicles.
42 501~
42 506
of a vehicle constifuting a special r
(See, in addition to marginal 10 507, marginal 42 3¢2).
42 508~
42 599
Section 6
Transitional provisions, dexogations, and
rrovisions peculiar to_cextain ccuntwies
(No special provisions). 42 600
50 993
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APPENDIX B.4
Should be replaced by the following:

Tebles concerning the carriage of dangerous substances
of Class IVb; Label to be placed on vehicles
carrying these substances.

The minimum distances indicated in the takle below Loiween
radicactive substances and areas on vehicles ryeserved
240 000 for the driving and accompanying personnel are
compatible with the provisions of marginal 3659(8)

Minirum distances in metres, no shielding material
Total sum of intervening, from living accommodations or
tra.meport regularly occupied working space
tndex Applicable data in the case of exposure time not
exceeding 250 hours per anmm
Less than 2 1.0
2 to 4 1.5
4 to 8 2.5
8 to 12 3.0
12 to 20 4.0
20 to 30 5.0
30 to 40 5.5
40 to 50 6.5
240 001 The minimum safety distances referred teo in marginal 3657

for the loading and storage of packages which bear a label
"FOTO" together with packages of Category II - YELLOWor
Category III - YELLOW are given in the following table.

Separation distances for the loading and the storage of

packages which bear a label with the word FOTO together
with packages of Categories II - YELLOW or IIIl - YELIOW
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NP2

[e N e

Total sum of the Total
packages of the sun of Journey or storage duration, in hours
category the
transport
YE;LLOW ’ YTELLOW index
1 I 1 2 4 10 24 48 120 240
Minimum distances in metres
0.2 0.5 0.5 0.5 0.5 1 1 2 3
0.5 0.5 0.5 0.5 1 1 2 ] 5
1 1 0.5 0.5 1 1 2 3 5 7
2 2 0.5 1 1 1.5 3 4 7 g
4 4 1 1 1.5 3 4 6 9 13
8 8 1 1.5 2 4 6 8 13 18
1 10 10 1 2 3 4 7 9 14 20
2 20 20 1.5 3 4 6 9 13 20 30
3 30 30 2 3 5 7 1 16 25 35
4 40 40 3 4 5 8 13 18 30 40
5 50 50 3 4 6 9 14 22 32 45
002~
009
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The label to be affixed to the walls of vehicles pursuant to the 240 010
provisions of marginal 3659(6) shall conform to the model reproduced
helow?

(Minimum length of side: 15 cm)
Symbol and inscription black
on white ground

240 11—~
24G 999

Authentic text of the amendments: French.
Registered ex officio on 21 April 1976.
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