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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) c)
Sub-paragraph c) should be deleted.

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

n(2) Fixed tanks 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 4
(see also sulphur dioxide, anhydrous)

Bromomethane (Methyl bromide) 4
Butadiene 24
Butane 2A
Butylene 24
Carbon oxychloride 3+4
(see also phosgene)

Chlorine 4
Cyclopropane 24
Dimethyl ether 24
(see also methoxymethane)

Ethyl chloride 24
Ethylene (Ethene) 2A
Ethylene (Ethene), liquid (refrigerated) 24
Ethylene oxide 20 * 4
Hydrocarbons, mixtures of 24

(Mixtures A, A0, Al, B and C)

! United Nations, Treaty Series, vol. 619, p. 77; for subsequent actions, see 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 4t 5
Hydrogen chloride 4L+ 5
Isobutane 24
Isobutene (Isobutylene) 24
Laughing gas 3
(see also nitrous oxide)

Methane, liquid (refrigerated) 2A
Methomethhne 2A
Methylamine, anhydrous 4
Methyl chloride 2A *+ 4
Methyl vinyl ether 2A
Natural gas’; 1liquid (refrigerated) 24
Nitrogen dioxide (Dinitrogene tetroxide) 3+ 4
Nitrous oxide 3
Oxygen, liquid (refrigerated) 3
Phosgene 3+ 4
Propane 24
Propylene (Propene) 2A
Sulphur dioxide, anhydrous 4
Trimethylamine, anhydrous 2 + 4
Vinyl chloride 2A "

Marginal 210 142 (1) e)

Should read:

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

Marginal 219 400 (6) d)

Read:
%d) Evaluation:
A visual examination 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-8340

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 banding strength shall

for the test plate not subjected to any stress.".
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Marginal 220 000 (2) b)

Read:
"b)

Storags 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 affect 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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II. Numbering of classes in accordance with the Recommendations
of the Committee of Experts of the Heconmomic_and Social Council

ANNEX A - PROVISIONS CONCERNING DANGEROUS SUBSTANCES AND ARTICIES

Contents

Amend to read as follows:

Class
Class
Class

Class

Class
Class
Class

Class

Class
Class
Class

Class

Class
Classb

la
1b
lc

4.1
4.2
4.3

5.1
5.2
6.1
6.2

"Part I. DEFINITIONS AND GENERAL FROVISIONS
Unchanged

Part II. LIST OF SUBSTANCES AND SPECIAL PROVISIONS FOR THE
VARIOUS CIASSES

Marginals
Explosive substances and articleS eceecessccnscessssssascasss 2100 ot geq,
Articles filled with explosive gubstances c.ceeecacsceesassss 2130 "
Igniters, fireworks and similar goods .cscecesenvesecossceses 2170 "
Gases: compressed, liquefied or dissolved under pressure ... 2200 "
Inflammeble 1iQUids eeesevsesesssscassscaossascncansassesssse 2300 "
Inflemmable SOL1idS vecevecesosasncseccasosascoooscsrennevsses 2400 "
Substances liable to spontaneous combustion seseessecscessese 2430 "

Substances which give off inflammable gases
on contact with water sievieievroesaienscosscsnrsassssesansiss 2470 "

0x10izing SUDSHEANCES sesessesssosascscsssssscsasvnssanssssene 29500 "
Organic PeroXides sessiessssossesacessncstossscsccsnssssscnes 29550 B
Toxic SUDSEANCES ssseesscesecrssssssasnsnsscssosnssssevnnsenas 2600 "

Repugnant substaences and substances liable to

cause Infection vieeeeeecscecrscvecacssssancsscsscsssesesceas 2650 "
Radioactive sUbStANCES cssecessncssssscssssssscsnissvescseses 2700 "
Corrosive SUDBLANCES «vessssssssesscsarsssrsscasssssssecnsses 2800 "o

Fart_III. APPENDICES TO ANNEX A

Existing text with the following amendments:
Appendix A.2 - Replace Id by "2" (twice).
Appendix A.3 - Replace IIIa 'and IVa by "3" and "6.1".
Appendix A.5 ~ Replace 2513 by "2813".
Appendix A.6 - Replace IVb by "7".

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 7)" and

(2)

2003 (3)

Part I

IEFIRITIONS AND GENERAL PROVISIONS

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

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 Clasges of .this Annex are as follows:

Definitions and ‘general provisions

Class la
Class 1b
Class lc

Class 2

Class 3
Class 4.1
Class 4.2

Class 4.3

Class 5.1
Class 5.2
Class 6.1

Class 6.2

Class 7

Class 8

In the fourth sub-paragraph, replace 2513(1)(c) by "2813(1)(c)".

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

Gases: compregsed, liquefied or dissolved
under preassure

Inflammable liquidsg
Inflammable solids
Substances liable to spontaneous combustion

Substences which give off inflammable gases
on contact with water

Oxidizing substances
Organic peroxidee
Toxic substances

Repugnant substances and substances lisble
to cause infection

Radioactive substances

Corrosive substances

In the second sub-paragraph, reqlace Id by "an (tg

In the third sud-paragraph, rep

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

Restrictive

Non-reatrictive

Regtrictive

"

Non-regtrictive
Restrictive

Non-restrictive

Reatrictive

Non-restrictive™

1
ace IIla and IVa ycﬁ,)ﬁ' and "6.1",

Vol. 1003, A-8M40
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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 wmarginals as follows:

Existing numbering New numbering
2020-2037 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 "21.01".
2101 1°, note, 1. Replace IIIb by “4.1" and 2331 by "2401%,
note, 2. Replace II by "4.2" and 220) by "2431".
4°, note Replace IITb by "4.1" and 2331 by "240L1",

10°(a), note, 1.
b), note, 1.)Replace VII by "5.2" and 2701 by "2551".
c), note, 1.
2115 Replace 2021 by "2101".
note Replace 2028 by '2108".
2119 (1) Replace 2021 by '"210L".
CLASS Ib
Heading Read: "CLASS 1b. ARTICLES FILLED WITH EXPLOSIVE SUBSTARCES".

General amendments
Renumber the marginals as follows:

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

Replace Class Ib by "Class 1b" throughout the text.

Vol. 1003, A-8%40
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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, replace Ic by "lc" and 210l by "2171".
2143 (e) 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 "2131".

CLASS Ic

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

General amendments

Renumber the marginals as follows:

Existing numbering New_numbering
2100-2114 2170-2184
21152119 2185-~2189
2120 219G
2121-2129 2191~2199

Replace Tlass Ic by "Class 1lc" throughout the text.
Amendmwents to renumbered marginals

2170 In the first sentence, replace 2101 by "2171".
2171 3°, 23° and 27° Replace 2061 by "213L", and replace Ib by 'ib",
2181 (2) In the table, in the column headed "Special provisions",

replace "Classes I1I, IIIa and IIIb" by "Claases 3, 4.1 and
4.2" and 2109 by "2179" (twice).

2184 (1) Replace 2101 by "2171%.
CLASS ‘Id
Heading Read: "CLASS 2. GASES: COMPRESSED, LIQUEFIED OR

DISSOLVED UNDER PRESSURE".
General amendment

Renumber the marginals as follows:

Existing 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).
) In the first sentence, replace 2131 by "2201".

2201 A., A. Replace 213la by "220la".

3%
B and B.7°, note

B, 90 Replace 2131a by "2210a".

Vol. 1003, A-8940
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B.8°(a), note, 2.

E.16°, noteg
17°, note

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

2210

2211
@)

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

215 (1)
(2)
2216 (1) B.(4)
, (e)
2218 (1)(s)
(c)

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

2223 (1)
2224 (1)
(2)

Vol. 1003, A-8%40

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

Replace IIIa by "3".
In the footnote, replace 2146 by "2216".

In the first sentence, veplace 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" and "2203"
regpectively. '

HNote in brackets below heading (b): repiace 2135, 2136,
2137 and 2138 by "2205", "2206", "2207" and "2208"
respectively.

1. Heading of marginal. Replace 2168 by "2238'".

Replace 2145, 2149 and 2150 by "2215%, "2219" and "2220"
respectively.

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

In the second and third sub-paragraphs, replace 2142 by
nealav, 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 “2219%, #2221%, "2216"

and "2217" respectively.
Replace 2149 by "2219%.
Replace 2131 by "2221".
Heading ¢, Replace 2168 by "2238".
Replace 2135 by "2205".
Replace 2136 by "2206".

In the second column of the table, against "6° - 8°",
replace 2136 by "2206".

Replace Id by "2".
Replace "2135 and 2136" by 2205 and 2206".
Replace 2137 by "2207".
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2226 (1) Replace 2131 by "2201" and at the end read:
*[e.g. 2, 1°(a). ADR]".

2237 (2) In the description, replace Id by "2Y.
2238 () Replace 2146 by "2216" (twice) and 2147 by "2217",

(a) 2. Replace 2151 by "2221",

(b) Replace 2142 by "2212%, 2143 by "2215" and 2146 by "2216%,

CLASS Ie

Heading Read: "CLASS 4.3 SUBSTANCES WHICH GIVE OFF INFLAMMABLE

GASES ON CONTACT WITH WATER".
General amendment

Renumber the merginals as follows:

Existing numbering New numbering
2180-2190 2470-2480
2191-2197 2481-2497
2198 2498
2199 2499
Amendments to renumbered marginalls
2470 Replace 2181 by "2471" and Ie by "4.3".
2471 30 Replace 218la by "2471a".
ggé (1) 5"; Replace Ie by “4.3".
2480 ReApla.ce' 2181 by "2471" and at the end read:
He.g. 4.3, 2°(a), ADR]".
2498 (2) In the description, replace Ie by "4.3".
CLASS IX
Heading Read: “CLASS 4.2 SUBSTANCES LIABLE TOQ SPONTANEOUS
COMBUSTION".

General amendment

Renumber the marginals as follows:

Existing numbering New numbering
2200-2215 2430-2445
2216-2222 2446~2452
2223 2453
2284-2299 2454~2469
Amendments_to renumbered marginals
2430 Replace 2201 by "2431" and II by "4.2".
2431 2°, note Replace 2401 by "2601" and IVa by "6.1".
3e Replace 2201a by "2431a".
5° Last line, same change.

Vol. 1003, A-8940
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6o
70
8°, 9° and 10°
12°
15°, note re
14° end 2%5°
2431a (a)
(v)
2435 (4)
2442 (2)
2443 (1)
2445

2453 (2)

Heading
2300 (3) and (5)
2301 1°(b), note

6e
2306 (2)
2309 (1)

2316 (2)
2317~2329

Heading
General amendment

Last two lines, same change.

Same change.

Replace 220la by "2431la" 2331 by "2401" and IIIb by “4.1",
Replace 220la by "2431a".

Replace II by "4.2".

Replace IIIa by "3".

Replace 2331 by "2401" and IIIb by "4.1".
Replace 2141 by "2211" and 2146 by "“2216",

In the table, at the end, replace IIIb by "4.1l".
Replace 2206 (1) by "2436 (1)".

Replace 2201 by "2431" end at the end reads:
"le,g. 4.2, 5°(a), ADR]".

In the description, replace II by "4.2"%.

CLASS ITla
Read: "CLASS 3. INFLAMMABLE LIQUIDS",
Replace IIIa by "3".

Replace 2021 and 2331 by "2101" and "2401" xespectively
and IITb by "4.1". ' Note Ia to read "la".

Replace IIIa by "3“.

Table, right-hand column: replace IIIa by "3,
II vy "4.2"%, IIIic by "5.1" and V by "8",

At the end read: "[e.g. 3, 1°(a), ADR]".
In the description, replace IIIla by "3".
To be replaced by "2317~2399".

CLASS IIIb
Read: "CLASS 4.1 INFLAMMABLE SOLIDS".

Renumber the marginals as follows:

Existing numbering New nuubering
2330-2346 2400-2416
2347-2353 2417~2423
2354 2424
2355-2369 2425-2429

Amendments to_renumbered marginals

2400
2401 1°

Vol. 1003, A-8940

Replace 2331 by "2401" and IIIb by "“4.1".

Replé.ce 2201 and 2201a by "2431" and "2431a" respectively
and II by "4.2".
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note, 1. R:;)lace 2346 by "2416",
4. Replace 2201 by "2431" and II by "4.2".
6° Replace 2201 by "2431" and II by "4.2".
7°(a), note, 1. Replace 2021 by "2101" and Ia by "la".
(b}, note Same change aa. above.
11° Replace 233la by "24013".
2407 gsg, 2408 (1), Replace 2346 by "2416".
2411 (3
2413 !'l:;.bis, right~hand column: replace II by "4.2" and IIIc by
2414 (1) Replace 2335, 2336, 2337 and 2338 by "2405", "2406",
24071 a.qd "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 ITIc
Heading Read: “CLASS 5.1 OXIDIZING SUBSTANCES".

General amendment

Renumber the marginals as follows:

Existing numbering New numbering
2370-238% 2500-2513%
2384-2390 2514~-2520
2391 2521
2392-2599 2522-2549

Amendments to renumbered marginals

2500
2501 1°, note 1.
39

note
4»0
50
6°(a), note
7°(a)

note, 2.
BD
, 9° and 10°
99(a) and (b)

'

11°
2511 (1)

Replace 2371 by "2501" and IIIc¢ by "5.1".
Replace 2501 by "2801",

Replace 2371a by "250la'f.

Replace 2501 by "2801".

Replace 237la by "250la".

Same change as above.

Replace 2021 by "2101" and 2371la by "250la".
Replace 2371la by "250la".

Replace 2201 by "2431" and II by "4.3".
Replace 237la by "250la'.

‘Same change as above.

Replace 1Ila, IVa and IIIb by "3", "b,1" and "4.1'.

Replace IIIc by "5.1".
Replace IIIc by "5.1%,

Vol. 1003, A-8%40
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2513

2521 (2)
(3)

Heading
General awendment

Replace 2371 by "2501" and at the end read:
vle.g. 5.1, 4°(a), 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".

Renumber the marginals as follows:

Existing numbering New numbering
2400-2434 2600-2634
24352442 26352642
2443 2643
2444-2449 2644~2649

Amendments to renumbered marginals

2600 (1)
(2)
2601 12°, note

71°, note and
72°, note

73°, note
T4°, note
75°, note

84°(a) and (b)
2602 (1)
2603 (1)(b)

(e)
2631

2634 (1)

2643 (4)

Vol. 1003, A-8940

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

Replace 2131 by "2201" and Id by "2",
Replace 2371 by "2501" and IIIc 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 "280L" respectively and
IIIc 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—paragrabh, replace 2148 by "2218",
Replace 2434 by "2634%.

Table; right~hand column: replace "IIIc and V" by "5.1
and 8" (twice).

Replace 2401 by "2601" (three times) and IVa by "6.1"
(twice).

In the description, replace IVa by "6.1l".
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Heading Read: "CLASS 7 RADIOACTIVE SUBSTARCES,
Senors) swendment
Renumber the marginals as follows:
Exipting numbering Now, pumbering
24502461 2700-2711
2462-2468 27122718
2469 2719
2470-2499 2720-2799
Introductory note 1. Replace IVb by "7,
Amendnents to pecupbered marcinale
2700 Replace 2451 by "2701* and IVb by “7%,

note, 2. Replace "2132 and 2141 to 2148" by %2202 and 2211 to 2218",
note, 3, Replace 2452 by "2702",

and 5(a)
2701 1e Replace 2450 by "2700" and 2451a by “270Xa".
2° Replace 2450 by "2700".
3o Replace 2451a by “270la".
5¢ Replace 2457 and 245la by "2707" and "270la" respeotively.
6° Replace 245la by '270la".,
2701a Replace’ 42 302 by "71 302".
1. (a) Replace 2453 by "“2703".
2.4.(1) Replace 2450 by "2700".
A In the sentence preceding the note, replace IVb, 245la by
w7, 2701a".
2.B. Replace 2450 by "2700",
2.B.(i41) Replace 2450 by "2700" and "IVb, 2451a" by "7, 2701a".
2.C, Replace 2452 snd 2459 by "2702" and "2709".
Beplace IVb, 245la by "7, 270la",
2702 (1) Replace 2457 by "2707".
(3)() . Replace 2452 by *2702".
o (0} 2 GG ot 256 3y v
2704 (2)(v) Replace 2450 by "2700".
2705 (4), (4)(a), (5)(a)  Replace 2452 by "2702".
and (b), 65 3 and
(b) and (7)(v
2706 (1)(a) Replace 2454 by "2704" (twice) and 2450 by "2700",
(b) and note Replace 2455'by #2705" (four times).
(11)(a) In the footnote, replace 2452 by "2702".

Vol. 1003, A-89%40
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(12)(a) Replace 2455 by "2705",
(b) Replace 2455 by "2705".
l.y 2. and 3. Replace 2456 and 2455 by "2706" and "2705" respectively.
2707 (1)(d)(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 "T" and 2453 by "2703%,
2711 (1) Read: "[e.g. 7, 1°(a), ADR]",
(2)(v) Replace 2450 by "2700".
(g)(1) 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).
S 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 245la by "270la".
CLASS V
Heading Read: "CLASS 8 CORROSIVE SUBSTANCES".

General amendment
Renumber the marginals as follows:

Existing numbering New numbering
 2500-2526 2800-2826
2527-2534 2827~2834
2535 2835
2536+~2599 2836-3099
Amendments to renumbered marginalé
2800 Replace 2501 by "2801%" and V by "8v,
2801 1°(e), note Replace 2401 by "2601" and IVa by "6.1".
() Replace 250la by "280la".
2°, 3° and 4° Same change as above.
4°, note Replace 2371 by "2501" and IIIc by "5.1",
5° Replace 250la by "2801a".
note 2 Replace 2131 by "2201" and Id by "2,

Vol. 1003, A-8940
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6° and 6°, note 2

7°

eo’ 9°1 ll°, 12°l 130’
14%, 15°, 2l1°, 22°,

23°, 31°(a), 32°, 33°,
34°, 35°, 37°(b), 41°.

41°, note

2802 (1)

2810 (2)(a)

2822

2826 (1)
(2)

2835 (2)

Heading

General amendment

Replace 2131 by "2201", 250la by "280la" and Id by "2",
Replace 250la by "280la".
Same change as above.

Replace IITa by "5.1" and 2371 by "2501*.

Replace 2504, 2516, 2520 and 2521 by "2804", "2816", %2820"
and "2821" respectively.

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

Table, right-hand column: replace V by "8", IIIc by "5.1%,
Te by "4.3" and II by "4.2".

Replace 2501 by "280l" 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:

Exigting numbering Hew numbering
2600~2616 2650-2666
2617-2622 2667-2672
2623 2673
2624-2699 2674=~2699

Amendments to renumbered margiﬁals

2650

2651
2663
2666

2673 (2)

12¢

In the first sentence, replace Class VI by "Class 6.2"
and 2601 by "2651".

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

Replace 2601 by "2651" and at the end read:
"le,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 PEROXIDES".

Renumber the marginals as follows:

Existing numbering New_numbering
2700~-2715 2550-2565
2716-2719 2566~2569
2720 2570
2721-3099 2571-2599

Amendments_to_renumbered marginals

2550
note

2551 8°, note 1,

9°, note 1 and
17°« note 1.

Group E note

2551 99°

2558

2562, 2563 (1)

2565

25700 (2)

Marginal

3101

3102

3103, 3104, 3105, 3106
3107
3108, 3109, 3110
3111
3112
3150 (5)(a)
(v)
3150 (6)
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In the first sub-paragraph, replace VII by "5.2" and
2701 by “2551",

Replace 2021 by "2101" and 2701 by "2551". Replace Ia by "la".
Replace Class Ia by "Class la' and 2021 by "2101".

Replace VII by "5.2'".

At the ena, 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:
"le.g. 5.2, 8°(a), ADR]".

In the description, replace VII by "“5.2%,

APPENDIX A.l

First line, replace 2021 by "2101", 2101 by "2171" and
2331 by "2401",

First line, replace 2021 by "2101" and 2331 by "2401".
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".



1976 United Nations — Treaty Series e Nations Unies — Recueil des Traités 265

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 21h5, 2146, 2147 by "2215, 2216, 2217".
LPPENDIX A.3
In the heading, replace "Classes IIla and IVa" by "Classes 3 and 6.1".
APPENDIX 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 "Class T".
3603 In the sub-heading, replace 2453 by "2703".
3604 In the sub-heading, replace 245la by "270la", 2452 by "2702"
and 42 280 by “T1 280",
Part B
In the sub-heading, replace 2456 by "2706",
3621 (a) and (ad) Replace 2456 by "2706".
Part C
3642, 3648 In the heading preceding these marginals, replace 2452 by
12702", 2455 by "2705" and 2456 by "2706"
3647 }121731; heading and in paragraph (1)(a), replace 2452 by
3652 (b) 2. At the end, replace 2452 by "2702".
3661 51:.1'217(1;3ﬁ reference preceding this marginal, replace 2450 by
APPENDIX 4.9
(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" and 2432 by "2632",
Ko.2B Replace 2344 by "2414".
No.2C Replace 2213 by "2443".
Ko.2D Replagce 2188 by "2478",
Ho.3 Replace 2381 by "2511" and 2713 by “2563%.
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Nos.4 and 44 Replace 2432 by "2632" and 2443 by "2643",

No.5 . Replace 2381 by "2511", 2524 by "2824" and 2535 by "2835".
Nos. 6A, os and oC. Replace 2459 by "2709",

No.7 Replace 2188 by "2478",

No.8 Read: ‘“prescribed in marginals 2117 (2), 2224 (2),

2307 (3), 2414 é g, 2443 (2) and (3}, 2478.(3), 2511 (2),
2563 (2), 2632 (2), 2664, 2709 (3), 2824 (2) and (3)3".
¥o.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 o
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ANNEX B. PROVISIONS CONCERNING TRANSPORT EQUIPMENT
AND TRANSPORT OPERATIONS

Contents

Amend the text relating to Chapter II to read:

CHAPTER II

Classes la,
1b and lc

Class 2
Class 3
Class 4.1
Class 4.2
Class 4.3

Class 5.1
Class 5.2
Class 6.1
Class 6.2

Class 7
Class 8

SPECIAL PROVISIONS APPLICABIE TO THE CARRIAGE OF DANGEROUS SUBSTANCES
OF CLASSES 1 TO 8

Explosive substances and articles; Articles filled 11 00C et seg.
with explosive substances; Igniters, fireworks and

similar goods

Gases: comjressed, liquefied or dissolved under pressure 21 000 "
Inflammcble liquids 31 000 ®
Inflarmable solids A1 000 P
Subgtances liable to spontaneocus combustion 42 000 ®

Substances which give off inflammable gases on contact 43 000
with vater

Oxidizing substances 5L 000 "
Organic peroxides 52 000 *
Toxic substances 61 000 ¢
Repugnent substances and substances liable to cause 62 000 "
infection

Radioactive substances T1 000
Corrocive substances 81 000

amend the text headed “APPDIDICES” as follows:

Appendix B.la

Appendix B.4

Replacc Id by “2" and, in the right hand column, replace the figuxre
212 099 Ly “212 299%.

Replace IVh by *7*.

Plan of the Annex

10 000 (1)(b)

()
10 002 (b)

10 100 (1)

Replacz “I to VII" by "1 to 8%,
Replace td by "2% and IVb by “T.

Reword the béginning to read: "{b) the provisions of marginal
10 403(1) chall ...*".

Chapter 1
GENERAL PROVISIONS APPLICABLE TO THE CARRIAGE
OF DANGEROUS SUBSTANCES OF ALL CLASSES

Replace "213la, 218la, 220la, 230la, 233la, 237le and 250la’ by
"22(a, 250la, 240la, 243la, 2471a, 250la and 280la",
Replace 245la by "270la" and 42 302 by “71 302".
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(2)(a) Replace 41 185, 14 212, 14 407, 41 407, 14 515 and 41 515 by
"61 135"’ 1] 212;., 201 407n’ llél 40711, "] 5151! and 1161 515”
respectively,
(b) 1. Replace Ia, Ic, Ie, II, IIIa, IITb, IIIc, IVa, V, VI and VII by
"18.", l(lcll, I14‘3h’ 1.4.2H’ |:3n' "4.1"' ll5.lll' ll6.lll’ IIBN"' |l6.2!l and
5,21 yesaecvively and 51 104 by "8l 104%,
Rearrange the texi in the numerical order of the classes.

2. Replacc Ib, Ie, Id, Ie, IITIa, IIIb, IVa, V and VII by "1b", "lc*,
112", ll4.3)1, l‘v3ﬂ, "4.1"’ Ilé'lll’ "8" a.nd "5-2" respectively md 2709’
2711, 2703, 2706 and 2708 by "2559", "2561#, #2553%#, 2556 and
12558 ¢ respectively.

Rearrange the text in the numerical order of the classes.

3. Replace Id, Ic, II, IIJa, IIIb, IVa, V and VI by 2%, %4,3%, %4,2¢,
.v3u’ 1:4.1u’ .;6.111, ngtt and 116.211 respectively.

Rearrange the text in the mumerical order of the classcs.

10 102 (1) Replace 2142 by #2212%,
Chapter_ II
Heading Read: "Chapter II. SPECIAL FROVISIONS APPLICABIE TO THE CARRIAGE

OF DANGEROUS SUBSTANCES OF CLASSES 1 TC 8%.
Classes la, 1b, lc
Heading Reed: %Cless2s lassss 1besee 1coaso™

Throughout the text of marginals 11 104 to 11 610, replace Ia by "la¥, Ib by "lb#
end Ic by "lo".

At the end, read »11 €11-20 999" (instead of 11 611-13 999).

Class Id

Heading Read: “Class 2 Cases: compressed, liquefied or dissolved
General amendment under prassure

Marginals 14 000 to 14 999 are renumbered 21 000 to 30 999.
Amendments to renumbered maxvyinals

21 118 Replace 2135 by ©2205 .
21 121 El; Replace Id vy "2".
and (2

21 128 Replacc 2131 by '"2201".

21 260 Replace 210 140 by “210 200" (twice).

21 403 Replace id by “2" and "Ia, Ib oxr Ic" by "la, lb or lc".

21 414 (2)(a) Replace 2142 Ly "2212",

21 500, 21 509  Replacc IG Ly “2",

21 €05 (2) Replace 210 14G by "210 200",
(3)(a) Replace Td by "2* and 14 121 by "21 121",
(3)(c) Replacc 21U 140 by <210 200",

21 610 Replace Id by "2%,

Vol. 1003, A-8940



1976 United Nations -— Treaty Series e Nations Unies — Recueil des Traités 269

K Class Ie
Hoading Read: "Class 4.3 Substances which give off inflammable gases on

contact wvith water”,

General amondment

Marginals 15 000 to 15 €00 are renumbered 43 000 to 43 600 and the last marginal
of the class becomes 50 999 (instead of 20 999).

Amendments_to renumbered merpinels

43 104 Replace Ie by “A.3v.
43 111 Replace 2132 by '"2472%.
43 118 Replace 15 111 by “43 1ll1%.
43 171 (1) Replace Ie by "4.3",
43 403 Replace Ie by "4.3" and "Ia, Ib or Ic" by'la, lb or lc".
43 500 Replace Ie Wy “4.3".
Class Ir
Hzading Read: "Clase 4.2 Substances liable to spontaneous combustion'.

Ceaeral amendment

Marginals 21 000 o 21 €OU sre renumbered 42 000 to 42 600 and the lagt marginal
oJ the class becomes 42 999 (instead of 30 999).

A-erdments to_renumbered morgyinels

42 121 (1) Replace II Wy "4.2°.
ard (2),
42 251
42 493 (1) Replace II by "4.2" and."Ia, Ib or Ic" by "la, lb or lc-,
(2) Repiace IIIc Ly "5.1", VII by 5.2" and V by “8".
Class IIila
Herding Read: "Class 3 Inflammable liquids"
31 121 (1) Replaca IIZa by “3'.
and (2},
31 128 (1),
31 251
31 403 (1) Replace IITa by *5* and “Ia, Ib or Ic* by "la, 1lb, or lc*.
(2) Replace IIIa by "3", ILIc by "5.1%, VII bty "5.2" and V by #8",

31 610 ~Replace IIIa by ®3%,
4t Cll- Renumber 31 6L1-40 999.
31 2999
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Class IITb
eadi Read: “Class 4.1 Inflammable solids!
General amendment
Marginals 32 000 to 32 999 are remumbered 41 000 to 41 999.
Amendments to renumbered marminals

41 121 (2) (Does not affect the English text).
41 403 (1) Replace IIIb by “4.1" end *Ia, Ib or Ic" by "la, 1lb or lch.
(2) Replace IIIb by "4.1%, IIIc by "5.1%, VII by "5,2" and V by 8",
Glags TIlo
Heading Read "Class 5.1 Oxidizing substances".

General amendment

Marginals 33 000 to 35 60O are remmbered 51 000 to 51 60Q. The last marginel
of the class becomes 51 999 {instead of 40 999).

Amendments to renumbered marginals

51 111 Replace 33 118 {2) by "51 118 (2)".
51 122 (2
51 128 (1 Replace IIlIc by "5.1%.
51 171 (1
51 403 (1) Replace IIIc by “5.1% and “Ia, Ib or Ic* by “la, 1b or lc“.
(2) Replace IIIc by "5,1", II by "4.2", ITIa by "3", IIIb by “4.1" and
v by Wen,
5L 414 (1) Replace ITIc by "5.1" (twice).
Class IVa
Heading Recd: "Class 6.1  Toxio Substances'.

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

€1 121 (3) Replace 2401 by #2€01%.

€1 171 (1) Replace iVa by "“&.1%,

€1 185 (B) Replace 41 26C by “61 260",

61 240 Replace IVa by ¥€.1".

61 251 Replace I7a by "G.1" and 210 410 by 210 610".

61 260, 61 302 Replace 41 1305 by "6l 185",

61 303 Replace IVe by »€.1",

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

€1 403 Replace iVa by “€,1" and "Ia, Ib or Ic" by "la, 1lb or lc".
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Class IVb .
Heading Read: nglass 7 .Radioactive substances™.

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).

¥ B
Amendments to renumbered marginals:

71 111 Replace 2457 by "2707".
71 118 (2) Replace 2457 by "2707" (twice).
(2)(c) Replace 42 401 by V71 401" and 2456 by “2706".

§3§ and
4 Replace 2457 by "2707".

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

71 181 Replace 2461 by "2711%.

71 192 Replace 2455 by “2705" and 2456 by "2706",

71 207 Replace 2452 by *2702" and 2455 by “2705".

71 304 (1) Replace 42 405 by 71 403",

71 400 Replaca 2453 by "2703", 2455 by "2' 05" and 2457 by "2707".

71 400(2)(b)  Replace 2456 by "2706",
(e} Same change {twice). In addition, replace 2457 by "2707",

71 403 Replace IVD by "7" and "Ia, Ib or Ic" by "ia, 1b or lec',
71 405 Replace 42 403 by “T1 403",
71 414 Replace 2457 by “2707",
71 415 Same change. In addition, replace 42 280 by "71 280",
71 507 Replace 42 302 by »71 302",

Class ¥
Heading Read: “Class 8 Corrosive substances'.

General amendment

Marginals 51 000 %o 51 60O are renumbered 81 000 to 81 600 throughout and the
last marginal of the class bocomes 199 999 (instead of €0 999).

Amendments to renumbered marginals:

81 121 (2) Replace 2501 by “280L",

81 171 (1), Replace V by “8".

gl 240, 81 251

81 403m(1) Replace V by *8% and “Ia, Ib or Ic" by "la, 1b or lc".
(2) Replace V by "8%,

(2)(a) Replace "1I, 1IIa or IITb" by "3, 4.1 or 4.2".
(2)(b) Replace Illc or VII" by 5.1 or 5.2'.
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- Class VI
Heading Read: "Class €.2 Repugnant substances and substances liasble

30 _cause_infection®.
General amendment
Marginals 61 ‘000 to 70 999 ave renumbered 62 000 to 70 999.
Anendments to_renumbered marginals

62 100 Replace VI by Y€,2%,
62 303 Replace YI by “6.2" and 2609 by "2659",
€1 403 Replace ViI by “5.24,
€1 415 Replace VI by 6.2%,
Clags VII
Heading Read: "Class 5.2 Organic peroxides”.

General amendment

Marginals 71 000 to 71 GO0 are remumbered 52 000 to 52 600. The last maxginal
becomes 60 999 (instead of 199 999).

Amepdments to remumbercd moxginals

52 104 (2) Replace 71 400 by "52 400" and 71 248 by "52 248",
52 248 Replace 71 400 by 52 400" (twice).
52 403 Replaco VIY by "5.2+, "Ia, Ib or Ic" by "la, 1b or lc%, "“II, IITa or
IITb" by %3, 41 or 4.2, and V by "8%. ‘
52 413, Replacc VII by 5,24,
52 414 (1)
and (2)
52 414 (5) At the cnd, replace Tl 400 (1) by 52 400 (1)*.
52 500 Replace VII by "5.2%,
Apﬁ'ndix B.l
Part I Amend mexginal 210 Q00 to read as followa:

"The conditions governing approval and, where eppropriate, periodic
inspecticn of tank vehicles and tanks are given in Annex B, marginal 10 182,
and in this Appendix, marginals 210 200 {1)(a) 7 and 8, 210 201, 210 202 (5)
210 310 (4), 210 320 (g),, 210 440 (2)(c), 210 560 (o), 220 610 (3)(a) 2. and
(b) 3., and 210 810 (4)1c), (5)(f) and (g) and (6)".

Part II " In the heading, ‘repla.ce “CLASS Id" by "CLASS 2".
In marginel 216 021, in the third line, replace "Class Id" by Clase 2V
At the ond, roplace “210 022-210 139% by "210 022~210 199",
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Part IIX

Class 1d .. .. Heading

to vead: "Class 2",

Remumber the marginnls relating to this Class as follows:

Existing numbering
20 140210 146
210 147-21y 149

New_number.
210 200-210 206
210 207-210 299

Amordments to yenumbared mexidnale

210 200 (1)
(1) (a)2.
{1)(a)2. Replaga
(1)(a)8. Replace
(2) Replace
22; (v}, Replace

c) and
note
210 201 (1)
(2) (a) Replace
and
(3)(a)
Ex)l (;} Replase

_ Replace
Replace

Replace

20 202 (1)  Replace
210 203 Replace
210 203 (1)(d) Replace
glaas Je Haading

2132 by “2202%, 2133 by "2203" and 2151 by “2221%,
2153 by "2203".

2141 by “2211%,

2145 by “2216Y,

2152 by “2202",

216 141 by “21¢ 2017,

2149 by "2219" (twice)
215G by 22207,

210 140 by “210 2007,

2141 by 22114, 2143 by “2213" and 2145 by "2215,
2148 by ~*2218"7,

21G 140 by "210°200" and 210 142 by "210 202",

vo read:  "Class 4.3"

Rerumber as follous:

W@Mﬁw New ber:
Ingert in the margin
at the beginning of
the class:
21D 470-210.479

210 150 210 480

21Q 151-210 199

210 481210 459

210 490(2) Replace 2102 by “2472v,
g% ass I Heading to road: “clg._as 4.2%,
Renunber the marginals rolating to this class as followss
Exigting umboring Now_numbering
21Q 200-210 209 210 430-210 439
210 210 210 440
210 211-21¢ 299 210 441-210 469
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Class IITa Heading to reed: "Classe_3'".
210 310 (2)(a)3. Replace 2133 by "2203" and 2141 by "2211",
(2)(e) A% the ond, roplace 210 140 by 210 200%.
note In the %hird line, replace IIIa by "3,

210 312 Replace IIIs by "3",
210 314~210 319 Read %210 314~210 399",
Class IIIb Heading to.read: "Class 4.1”7
Renumber as follows:
Exigting mumbering New numbering

Insert in the. margin at the
beginning of the class:s

210 320 210 400-210 409
210 410
210 321~-210 329 210 411-210 429
Class ITTc Hording %o read: “Class 5.1%

Replace the number of marginal 210 330 by 210 500,

At the end, replace 210 531-210 399 by "210 501-210 S49*.
Class IVa Heading to read:  'glasg 6.1"

Renumber as follous:

Exiobing nunbering Hey_mumbering
210 AU0-210 409 210 600-210 609
210 410 210 610
210 411-210 419 210 611-213 699
Class Vb Heading to xead: "Clase 7%
Renumber as follous:
Existing muwbering How numbering

Insert in the margin at the
beginning of the class:

210 700-210 709

210 420 210 710
210 421~210 499 210 T11-210 799
Clags V 'Heading to read:  "Class 8%
Renumber as followo:
Exisving: mumbering Ney_numbering
210 500-220 509 210 800-210 809
210 51¢ 210 810
210 511-21.0 699 210 811-211 049
210 810 (2) Replace 2505 by *2803%,
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Class VIT Heading to read:  "Class 5,2".
Renumbex as follows:'

Exigting mumbering Hew mumbering
210 7L0-210 709 210 550-210 559
210 710 210 560
210 711-211 049 210 561-210 599

210 560 (e) Replace '21u 140 by “210 200,

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

Appendix B.1lb

Chapter II Replace the sub-heading ‘CLASS Id" by "CLASS 2".
213 501 (1) Replace 2149 by “2219%.
523 and  Replacc 2150 by '2220" and 210 141 by "210 201",
3
(4) Replace 210 141 by-“210 201
213 503 Replace 2150 by #2220" and 210 141 by "210 201".
213 706 Replace 2149 by "2219", 2150 by '"2220" and 210 141 by 210 201",
CLASS IIIa “"Read "ULiSS 3.
CLASS Te Read “ULASS 4.3".
CLASS II Read "JLaGS 4.2¢.
CLASS IITb Read "CLABS 4.1,
215 200 Replace 2181 by *2471" and 2201 by 2431'.
215 300 Replace 2181 by *2471".
215 301 Replace 2201 by "“2431%.
215 302 Replac2: 2331 Ly “2401”.

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

CLASS ITIc Read “CIASS 5.1%.

CLASS VII _Read “CLASS 5.2".

216 200 Replace 2371 by "2501" and 2701 by “2551".
216 300 Replace 2371 by “2501%,

216 302, 216 303 Replace D7ul by 25514,

21€ 50, 216 700, Replace 2371 by "2501" and 2701 by “2551%.
216 701
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CLASS IVa Read "CLASS €.1%,
217 200 Replace 2401 by "2601".
217 201, Replace 41 121 by "€1 121",
217 300 (1)
217 500, 217 700, Replace 2401 by "2601".
217 701
CLASS V Read ULASS 8%.
218 202, 218 500 Replace 51 121 by "el 121",
Appendix B.lc
219 000 (2) Replace IITa by "3".
(3 Replace Y by #8" and 210 510 by "2I0 610",
Appendix 2
220 002 At the beginning, replace "Class Id" by "Clase 2" and 14 251 by
w2l 251%,
220 002(a) 2131 to read "2201".
Appendix 8.3
Item 1€, Replace 14 6U5 by "21 605" and 41 €05 by "61 605".
note 3 Appendix B.4
In the heading, replace “CLASS IVb" by "CLASS 7'.
240 000 Replace 42 300 by “71 300",
240 001 Replace 42 304 by 71 304" and 42 414 by "T1 414".
240 010 Replace 42 500 by "1 500".
Appendix B.5
250 000 Table, column (b): replace Id by "2", IIIa by "3", IIIb by 4,14,

IIIc 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 KINGDOM _
OF GREAT BRITAIN AND NORTHERN IRELAND
ANREX A
Part I
DEFINITIONS AND GENERAL PROVISICNS
Marginal 2003 (1)
Alter preamble to:
“(1) This Annex contains for each Class other than Class IVbs"
Marginal 2003 (3)
Replace entry concerning Appendix A.6 by:
"Regulations relating to redioactive substances of Class IVb."
Marginal 2003 (4) - New
Add 2 newv paragraph:
*(4) For Class IVb, the details concerning conditions of packing, mixed packing,
labelling and marking of packages as well as provisions governing storage,. despatch and
carriage, including in bulk, in oontainers and in tanks, are specified in the achedules

of Annex A listad in marginal 2452, Some of the detailed and fechnical provisions
affecting thin Class are elaborated in Appendix A.6 which also includes the complete

table of radionuclides and method of testing peckagings intended for substances of
Claas IVb."
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Part IT
LIST OF SUBSTANCES AND SPECIAL PROVISIONS FOR THE VARIOUS CLASSES

"Introductory Notes"of Class IVb and marginala 2450 to 2499 should be
replaced by the provisions and schedules reproduced herpafter.

CLASS IVb
RADIOACTIVE SUBSTANCES
Introduction
2450 (1) SBcope

(=) Among the substances with a specific activity of more than 0.002
microourie per gramme and articles containing such substauces, only those
indicated in the schedules of marginal 2453 are tc be accerted for carxiage
and then only under the conditions set out in the appropriate schedules of
the said marginel and in appendix A.6 (marginals 3600 to 3699).

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

NOTE Cardiac pacemakers containing radioactive substances, when they have
been surgically implanted in medical patienis, or radiopharmaceuticals
bYeing carried inside patients in the course of medical treatment, are
not subject to ADR.

(2) Definitions and explanations

ﬁ and A2

"Ay" meane the maximum activity of special £form radicactive substances
permitted in a Type A package. "A" means the maximum activity of
radioactive substanoces, other than special form radicactive substances,
permitted in a Type A package. These values either are listed in
Appendix A.6 Table XXI or may be derived in accordance with the procedure
desoribed in marginals 3690 and 3691 of Appendix 4.6.

ble number of 8

"Allowable number y ‘of packages" means the maximm number of Pissile Class II
or Fisasile Class IIT packages which may be grouped together in one place
during carriage or during transit storage.

When the group is made up. of packages of different designs, the maximum
number of packages shall be such that the following formula is satisfied:

21_*22 +:.i+ esses 8hall not exceed 1. In this fgmula, n, nz, n5 cene
.

n K 5

are the numbers of packages for which the corresponding allowable numbers are
1‘1' l(z, !5 «s- o respectively.
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Containment system

"Containment system™ means the components of the packaging specified by the
designer as intended to retain the radioactive subetance during carriage.

Denign

"Design" means the description of a special form substance, or of a package
or a packeging of a partiocular kind, which enables it to be fully identified.
The description may include specifications, engineering drawings, reports
demonstrating compliance with regulatory requirements, and othei relevant
dooumentation.

Figsile substances

"Fiesile substance" means platonium-23%8, plutonium-239, plutonium-241,
uranium-233, uranium-235, and all substances containing any ~—» of these
radionuclides. Unirradiated natural and depleted uranium do not come under
this definition.

Low-lovel golid radiocactive substances
"Iow-lovel solid radioactive substance" (LLS) means any of the followings
(a) Solids (e.g. oonsolidated wastes, activated substances) in whichs

(1) the activity in‘normal carriage is and remains distributed
throughout the solid or the collection of solids or is and remains
uniformly distributed in a solid compact binding agent (such as concrete,
bitumen, ceramioc); i

(ii) the activity is and remains insoluble so that even under loss of
packeging the loss of radioasoctive substance per package resulting from
the effects of wind, rain, eto., or from total immersion in water is
limited to less than 0.1 A2 in a period of one waeek; and

(ii1) the activity averaged throughout the radioactive substance does
not exceed 2 x 1070 Az/g.

(b) Articles of non-radioactive substance whioh are ocontaminated with a
radiocactive substance, provided that the radiocactive oontamination is in a
non-readily-dispersible form and that the level of contamination averaged
over 1 m? (or over the aren of the surface if that area is less than 1 m2)
does not exceed

20 ;1(}i/cm2 for beta and gamna emitters and the low-toxicity alpha

emitters indicated in Tahle XIX of Appendix A.63 and 2 pCifem? for
other alpha emitters.
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Low _specific activity substances (1)

“"Low specific activity substances (I)" (LSA) means any of the followingt

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

oresj

(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/flitre;

(a) Substances in which the activity 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

rocrystallization; precipitation; evaporation; combustioni abrasion; eto.,

would have an averageé specific activity of not more than 107 Aa/g;

(e) Articles of non-radiocasctive substance which are contaminated with a
radioactive substance, provided that the non-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
carrisge, such as dissolution in water with subsequent recrystalligzation;
precipitation; evaporation; combustion; abrasion; etc., would have an
average specific activity of not more than 104 Aa/g.

Low _specific activity substances (IT)

"Tow specific activity substances (II)" (LSA) means any of the followings
(a) Substances in which the activity in normal carriage is end remains
wniformly distrituted and in which the average specifioc activity does not
exceed 104 Az/g;

(b) Articles of non-radioactive substance which are contaminated with a

radiocactive substance, provided that the radioactive contamination is in a

non-readily-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)
does not exceed

1 uCi/cm2 for beta and gemma emitters and the low-toxicity alpha

emitters indicated in Table XIX of Appendix A.63 and 0.1 uCi om?
for other alpha emitters.

Maximum noxmal operating pressure

"Maximum normal operating pressure" means the maximum pressure above
atmospherio pressure at mean sea-level that would develop in the containment

system in a period of one year in conditions of temperaturae and solar radiation
corresponding to environmental conditions of transport in the absence of venting,
external cooling by an ancillary system, or operational controls during oarriage.
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i

Multilaters) sporoval

"Mul tilateral approval®™ means approval by the compeient authority of the
country of origin and by the competent authority of each countxy in whose
territory the conasignment fms to Ye carried.

Package

"Type A package" means a Type A packaging together with its limited
redioactive contents. As the oontents of a Type A package are limited to Al

or Az’ such a package does not require approval by the competent authority.

"Tyve B(U) packege" means a Typs B packeging, together with ite redicactive
ocontents, which since it is designed in accordance with specified design and
oontainment oriteria requires unilateral approval only of the package design
and of any stowage provisions thet may be necessary for heat dissipation.

"Type B(M) package" means a Type B packaging, tcgether with its radiocactive
contents, which since its design fails to meet one or more of the specific
additional design oriteria for Type B(U) peckeges (see marginal 3603 of
Appendix A.6) requires multilatersl approval of the package design and, in certain
ciroumstances, of the conditions of despatch.

Packaging

" " means the assembly of components necessary tc ensure compliance

with the packgging requirements of this Class, I% may, in particular, consist
of one or more receptacles, absorbent materials, spacing structures, radiation
shielding, and devices for cooling, for absorbing mechanical shocks and for
thermal insulation. These devices may include the vehicle with the tie-down
syatem when these are intended to form an integral part of the packaging.

"Type A packaging"” means a packaging which in normal carrisge is able to
prevent any loss or dispersal of the radioactive oontent and to retain its
shielding function. The conditions of normal carriage shall be reproduced by the
tests presoribed in marginal 3635 and 3636 of Appendix A.6, which tests the
packaging shall be shown to have passed.

"Type B packaging® means a packaging which is able to withatand not only the
oonditions of normal carriage, as a Type A packaging does, but also a transport
accident. The oonditions of suoch an accident shall be reproduced by the tests
presoribed in marginals 3635 to 3637 of Appendix 4.6, which tests the packaging,
shall be shown to have passed in the conditions likewise prescribed.

tion (:)

"Radiaticn level" means the corresponding radiation dose-equivalent rate
expressed in millirem per hour. Radiation levels may be determined by instruments,
combined with the use of oconversion tables where necessary or by oalculation.
Meoasured or caloulated neutron flux densities may be converted inte radiation
levels by using the data given in the following table.
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Neutron flux denpities to be arded ag
equivalent to a radiation level of 1 h

Energy of neutron Flux density equigalent to 1 mrem/h

(a/on“ . 8)

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

1 Mav 7.2

5 MeV Te2

10 MeV 6.8

Notes Equivalent flux densities for energies between those listed
above should be obtained by linear interpolation.

Radioactive contents

"Radioactive contents" means the radiocactive subastance together with any
contaminated solids, liquids or gases in the package.

Special form radioactive substanoe,

"Special form radioactive subatance” means either a non-dispersidle solid
radioactive subetance or a sealed capsule containing a radioactive sudbstance.
The sealed capsule shall be so constructed that it can be opened o

oly by
destroying it, The special form radiocactive substence shall meet the following
requirementss

(a) It sball have at least one dimension of not less than 5 mm} and

(v) It shall oomply with the relevant test requirements specified in
marginals 3640 to 3642 of Appendix A.6.

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

Specific activity
The "epeoific aotivity" of a radionuclide means that radiopuclide's activity
per unit masa, The specific activity of a substance in which the radionuclides
are essentially uniformly distributed is that substance's activity per unit mass.
index
The "transport index" of a package meanss

(a) The number expressing the maximm radiation level in millirem
per hour at 1 m from the external surface of the packagej or
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(b) In the cmae of packages of Fissile Class II 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 by 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 packages within the
container, except that for containers carrying Fissile Class TIT
packages, the transport index shall be 50 unless the sum of the
transport indices of the packages necessitates a higher figure.

op for containers not carrying Fissile Class II or TIT packages and
under full load, the numter cxpressing the maximum radiation level
in myem/h et 1 m from the external surface of the container
multipliod by the value in the following table appropriate to the
maximum oross~sectional area of the oontainer,

Multiplication factors

Size of load Multiplication factor

Measuyenment,

(oross-sectional area measurements of the
load pe dicular to the direction of

interest).
1 m2 and less
>1102 to 5 m2
> 5 ° to 20 me 6
> 202 to 100 m? 19

(¢) The figure expressing the transport index shall be rounded upwards
to the firast decimal place.

Unoompressed gas

"Uncompressed gas" means a gas at a pressure not exceeding the ambient
atmospheric preseure at the time when the containment system is closed.

te ; val
MUnilateral approval’” means approval by the competent authority of the
country of origin only. If the country of origin is not a party to ADR, the

approval shall require validation by the: competent authority of the first ADR
oountry reached by the oonsignment.
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2451

2452

Unirradiated uranium

"Unirradiated uranivm" mesns uranium containing not more than 10-6 g
prlutonium per g uranium-235 and a fission product activity of not more than
0.25 mCi per g uranium-235,

Unirradiated thorium

"Unirrediated thorium" means thorium containing not more than 10"7 g of
uranium-233 per g of thorium-232,

ani n depleted, enriched

“Natural uraniuvm" means chemioally-separated uvranium with the naturally-
ocourring distribution of uranium isotopes (approximately 99.28 per cent
uranium-238 and 0.72 per cent uranium-235). 'Depleted uranium" means uranium
containing less than 0.72 per cent uranium-235, the remainder being uranium-238.
"Enriched uranium" means uranium containing more than 0.72 per ocent uranium-235,
the remainder being uranium-238. In all cases a very small amount of uranium~-234
is present.

(3) Prohibitions on mixed loading

Substanoces of class IVb ocontained in packages bearing a label conforming
with models Nos. 6A, 6B or 6C shall not be loaded in the same vehicle together
with substances and articles of Classes Ia (marginal 2021), Ib (marginal 2061)
or Io (ma.rgina.l 2101) contained in packages bearing one or two labels conforming
with model No. 1.

The substances and articles of this class contain one or more of the radionuclides
veferred to in chapter VI of Appendix A.6 (marginals 3690 and 3691).

The 1list hereundexr specifies the different types of consignment:

1. Empty packages which have contained radicaotive substances;

2. Articles manufactured from natural or depleted uranium ox
natural thoriums

3. Snall quantities of radiocactive substances;

4. Instruments and manufaotured erticles;

5. Low specific activity subetances LSA (I)

6. low specific activity substances LSA (IT)

T. Low-~level solid radiocactive substances;

8. Radicactive substances in Type A packagesj

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

11, Fisgsile substancess
12. Radioactive substances carried under special arrangement.
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2453

1.

2,

Je

4

6.

Substances

Schedule 1

Danger labels on packages

83 which have contained

radioactive substances, None

Pack
(a)

(v)

ack Note Any label indiocating
a danger shall be oovered

Packaging shall be in accordance with or removed
the requirements given in marginal 3600

of Appendix A.6, and shall be securely

closed and in good condition.

Pormitted intermal contamination levels:
not more than 100 times those levels
sot out in paragraph 5.

Where an empty packaging includes natural
or depleted uranium or natural thorium in
its structure its eurface shall be oovered
with a substantial, inactive sheath made of
metal or some other resistant meterial.

Package maximum radiation level

0.5 mrem/h at the surface of the package.
Mixed packing
No provisions.

Contamination on packages
Non-fixed external contamination limits:

Beta/gamma/lov~toxicity

~4 2
alpha emitters 10 U Ci/on'

Natural/depleted uranium/natural

thorium 100>y cifon®

Other sipha emitters 100 U sifon®

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

Mark
(a)

(v)

on packages

Packages shell be plainly and durably mariked
with the weight if over 50 kg.

Any marking indicating a radicaotive danger
shall not be wvisible,
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7.

8.

9.

11.

13.

14.

15.

Transport documents
The transport document shall inoclude the description "Radioactive

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

Storage and despatoch
No provisions.

Carriage of packages in vehiocles and containers

No provisions.

Carriage in bulk in vehicles and containers
Not applicable,

Carrisge in tank vehicles and tank containers

Not applicable.

Placards and labele on vehioles, tank vehioles,
tank containers and containers

None,

Prohibitions on mixed loading

No provisions.

Decontamination of vehioles, tank wvehioles,
tank containers and containers

No provisions.

Other provisions

None,
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1.

2,

3.

4

Se

6.

g

Schedule 2

Danger labels on packages

Substances None.

Articles msmufaotured

from natural or depleted wranium

or natrzal thorium,

The ocuter surface of the uranium or
thorium shall be ocovered by a substantiel,
insotiva shewth made of metal or some
other resistant material.

NOIE Such articles may for example be
wmscl packagings intonded for the
transport of radiocactive substances.

Faokaging/Package

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

Paockage maximum radiation lavel

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

No provisions,.

Contamination on packages

Non-fixed external ocontamination limits:

Beta/gemma/low-toxioity 4 0
alpha emitters 10 .04 /on

Natural/depleted uranium/ 3 "
natural thorium 10 M Cifom®

Other alpha emitters 107 pcifon?
For full details ses marginal 3651 of Appendix A.6.
on_paok a8

None.

Transport documents

The transport document shall inolude the desoription "Radioaotive

substances (Mamufactured articles), IVb, schedule 2, ADR", with
the name underlined in red.
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9.

10.

11.

13.

14.

15.

Storage and despatoh

No provisions.

Carri of s in vehicles and containers
No provisions,.

Carriage in bulk in vehicles and ocontainers
Not applicable,

Carriage in tank vehicles and tank containers

Not applioable.

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

None,

Prohibitions on mixed loading

No provisions,

Decontamination of vehicles, tank wehicles,
tankt oontainers and ocontainers

No provisions,
Other sions

None.
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1.

2.

Se

4.

Substances
S ————————

Small quantities of radioactive substances

in amounts which do not exceed those given

in the table below and which do not contain
more than 15 g of uranium - 235,

Schedule
Danger labels on packages
None

(but see paragrarh 15).

Package limits

Nature of substances
Solids and gases
Special Form 1071
Other Forms 10~3a2
Tritium 20 oi%/
Liquidse
Pritium oxide in aqueous solutions .
Fess than 0.1 Ci/1 1000 Ci
between 0.1 Ci/l and 1,0 Ci/1 100 Ci
greater than 1.0 Ci/1 101
Other liquids 10-4A2

For mixtures of radionuolides, see marginal 3691 of Appendix A.6.
¥/ The values for tritium also apply to tritium in activated

Tuminous paint and tritium adsorbed on solid carriers.

Paalk Pack:

(a) Packaging shall be in accordance with the requirements

given in manginal 3600 of Appendix A.G.

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

subgtance.

Packame maximum rediation level
0.5 mrem/h at the surface of the package.

Mixed packing
No provisions.
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5

6.

Te

8.

9.

10,

11.

12,

Contamination on packages

Non-fixed external contamination limitst

Beta/gamma/lovw-toxicity

alpha emitters 1074 2 ('.?j./om2
Natural/depleted uranium/natural 3 2
thorium 10 At C1fon
Other alpha emitters 107 cifend

For full details, see marginal 3651 or
Appendix 4,6,

Maxking on packages

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

Transport documente
The transport document shall inglude the description "Radicaoctive

substances (Small quantities), IVb, schedule 3, ADR", with the name
underlined in red.

Storage and despatch

No provisions.

Carriage of packages in vehiocles and containers
No provisions.

Carriage in bulk in vehicles and containers

Not permitted.

Carriage in tank vehicles and tank containers

Not permitted.

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

None,
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13. Prohibitions on mixed loading
No provisions,

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

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

(a) Acoident provi. see marginal 3695 {1)
of Appendix 4.6,

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

(¢) Radioactive substances whioh possess
other hazardous properties shall alsc
comply with the proviasions of the
appropriate claas,
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Schedule 4
1. Substances Danger labels on packeges
Instruments and Mamufactured 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
Special form 1072, Y
] -2
Other forms 1C A2 A2
Liquids 1673 1071a
2 2
Gases
Tritium 20 Ci * 200 Ci *
Special form 10728, 1072,
Other forms 1073 4, ! 10-2A2
For mixtures of radionuclides, see marginal 3691 of Appendix A.6.
* The values for tritium also 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.€,
(b) The instruments and articles shall be securely packed.
3. Package maximum radiation 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.
4. Mixed packing

¥o provisions.
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6.

7.

8.

9.

10,

11.

12,

13.

14.

15.

Contamination on packages
Non-fixed extermal contamination limite:

Beta/gamma/1ow~toxicity alpha emitters 1074 gci/en?
Natural/depleted uranium/natural thorium 1072 Jtcifen?
Other alpha emitters 10"5,1/ ci/cm2

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

Marking on packages

Each instrument or article (except radioluminescent timepieces or devices) shall
bear the marking '"RADIOACTIVE".

Transport Documents

The transport document shall include the description '"Radioactive substances
(Instruments) or (Manufactured articles), IVb, schedule 4, ADB", with the name
underlined in red.

Storage and despatch
No provisions.

Carriage of packages in vehicles and containers

No provisions.

Carriage in bulk in vohicles and containers

Not applicable,

Carriage in tank vehicles and tank containers

Not applicable.

Placards and Labels on vehicles, tank vehicles, tank containers and containers

None.
Prohibitions on mixed loading

No proviesions.

Decontamination of vehicles, tank vehicles, tank containers and containers
See marginal 3695(3) of Appendix A.6.

Other provisiong

(a) Accident provisions - see marginal 3695(1) of Appendix 4.6.

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

Low specific activijxr substances LSA(T),
belonging to one of the following groups
as defined fully in marginal 2450(2):

(i) wuranium or thorium ores or
concentrates (sub-para (a) of
definition)

(ii) unirradiated natural or depleted
uranium or unirradiated natural
thorium (sub-para (b) of

Schedule

D r labels on packages

Unless transported as a full

load, 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 category.
The contents shall be described
on the labels as RADIOACTIVE LSA".
Subsidiary labelling:

(i) for thorium nitrate and

definition) uranium nitrate - model

(1i1) tritium oxide in aqueous solutions - No. 3 labels ave required.
concentration 10Ci/1 or less. ( :
O ii) for uranium hexafluoride -
(sub-para (c) of definition) model No. 4 labels are
(iv) substances with uniform activity wnder required.

minimum volume conditions of not more
than 10-4 A2/g (sub-para (d) of
definition).

(v) HNon-radioactive articles contaminated
10 not more than 10 times the package
limite set in para 5 below and so that
the specific activity under minimum
volume conditions never exceeds
10-4 A2/g (sub-para (e) of definition)

If ¥issile substances are present the requirements of schedule 1l shall be met in
addition to the requirements of this schedule.

Packages trensported other than as full load-packaging shall be in accordance with
the requirements of maxginal 3600, marginal 3650 to 3655 and marginal 3656(1) to

Subatances of paragraph l(ii) above in massive solid form shall be packed so as
to prevent abrasion, and in other solid forms shall be contained in a substantial

2. Packaging/Pack:
(4) of Appendix A.6.
gheath.
3. Package maximum rediation 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(?01‘ Appendix A.6).
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4; Mixed packing
See marginal 3650 of Appendix A.6.
5. Contamination on packages
(a) Non-fixed externsl contamination limits for packages carried other than as
full load.
) ) -4 cs 2
Bota/gamma/low-toxicity alpha emitters 167 A/ cifen
Natural/deploted uranium/natural thorium 1072 4/ cifem?®
Other alpha emitters 10 Y cifem®
For full details, see marginal 3651 of Appendix A.6.
(b) For packages carricd in a full load - No provisions.
6. Marking on packages
Packages transported as full load - stencilled or otherwise marked '"RADIQACTIVE
ISA",
Packages transported other than full load - plainly and durably marked with
the weight if over 50 kg.
7% Transport documents
The transport document shall include the description '"Radioactive substances
(Low specific activity ISA (I)), IVb, schedule 5, ADR", with the name underlined
in red, and the details specified in marginals 3680 and 3681 of Appendix A.6.
8. 8torage and despatch
(a) Storsge and segregation from other dangerous goods - see marginal 3658 (1) of
Appendix A.6,
(b) Storage and segregation froh packages labelled "FOTO" - ses marginal 240 Q01
of Apperdix B.4 for segregation table.
(0) Total 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.
9. Carriage of packages in vehiclea and containers

(a) Begregation from packages labelled "FOTO" - see marginal 240 001 of
Appendix B.4 for segregation Table,

(t) Total tramsport index limitation - 50." This limit dops not apply to a full

load, provided that if Fissile Class II or III packages areé present the
allowable number is not exceeded, (see marginal 365;?;) of Appendix A.6).
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10.

11.

12.

(¢) Maximum radistion 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)

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

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

Nature of substances Vehicle or large container
activity limit

Solids No limit
Tritium oxide in aqueous
solutions 504000 Ci
Other liquids and gases 100 x .A2

Carriage in bulk in vchicles and containers

Permitted under‘ full load provided that, after 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
tempera.Eu:re less than 50°C or, at this temperature, a vapour pressure above

3 kg/em®s or which are liable to spontaneops combustion,

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

(see Appendices h.9 and B.#)

Containers - labels o models 6A, 6B or 6C on all four sides. Vehicles and
large containers - placards to model in Appendix B.4 marginal 24 010 on each
lpteral side and on rear wall of vehicle (see marginals 3659(6) and k2 500).

Subsidiary 1a'be11ing
(i) for thorium nitrate and uranium nitrate - model No. 3 labels are required,

(ii) for uranium hexafluoride - model No.4 labels are required.

Vol. 1003, A-8940



1976 United Nations -— Treaty Series o Nations Unies — Recueil des Traités 297

13. Prohibitions on mixed loading
See marginal 2450(3).

14. Deocontamination of vehicles, tank vehicles, tank containers and containers

(a) For full load consignments, after unloading, vehicles to be decontaminated
by the consignec to the levels in Table XIX of Appendix A.6 unless to be
uged 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. Qther provisions
{a) Accident provisions ~ see marginal 3695(1) of Appendix A.6.

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

Vol. 1003, A-8940
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1.

2,

Be

4.

Substances

Low _specific activity substances LSA(II)
belonging to either of the following
groups as defined fully in marginal
2450(2):

(i) substences with uniform activity
of not more than 104 A2/g. (sub-para
(a) of definition).

(ii) non-radiocactive articles contaminated

non-dispersibly to a level not exceeding
1 }I(J:i./cm2 for heta and gamma emitters and
low toxioity alpha emitters, or

0.1 JiCi/en® for other alpha emitters
(sub-para (b) of definition).

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

Packgg;jag[?ackgge

Packaging shall be in accoxdance with the
requirements of marginal 3600, 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 marginel 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 4.6.

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 4.6

Vol. 1003, A-8340

Schedule 6

Danger labels on packages

None required unless fissile
substances are Sresent.

(see Schedule 11

1074 501 /on?
10”2 pei/en?
1072 ci/em?
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6.

8.

9.

Markingon packages

Packages shall be atencilled or othorwise
marked "RADIOACTIVE LSA",

Transport documents

The trensport dooument shall include the description "Radioactive substances
(Low specific activity LSA (II)), IVb, schedule 6, ADR," with the name underlined
in red, and the details specified in marginals 3680 and 3681 of Appendix A.6.

Storage and despatch

Only under full load

Carriage of pa.ckggog‘ in_vehicles and containers

(a)
(v)

(e)

Cerriage only by full load

If the consignment includes Fissile Class II or III packages
the allowable number shall not be exceeded.
(ses gchedule 11).

Maximum radiation levels for vehicles and large containers —

200 mrem/h at surface
10 mrem/h at 2 metres from surface (see marginal 36;9(7)
of Appendix A.6

Also, for vehicles - 2 mrem/ in any normally occupied position -~
(pee marginal 3659(8) of Appendix A.6)

(d) The limits in the following table shall not be exceededt
Vehicle or large container
Nature of subatances activity limit
Solids No limit
Tritium oxide in agueous
solutions 50 000 Ci
Other liquids and gases 100 x Az '

10, Carriage in bulk in vehicles and containers

11.

Carri

Not permitted.

in vehicle. containers

Not permitted.

Vol. 1003, A-8940
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12, 5%%@&&:1&%
Iank ooptainers and containers (see Appendices 4.9 and B.4)

Containers ~ labels to 6A, GB or 6C on all four gides.
Vehicles and large containers — placaxds to model in

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

13. Prohibitions on mixed Joading
See marginal 2450(3).

14, Docoptamination of vehicleg, tank vehicles, tank
sogtainers and containers

See marginal 3695(3) and (4) of Appendix A.6.

15. Other provigieng
Aocident provisions -~ sce marginal 3695 (1) of Appendix 4.6

Vol. 1003, A-8%40
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Schedule 7

1. Substances Danger labelg on packageg
Low-lovel golid radioactive substances LIS None required unless
belonging te either of the following fisaile substances are
groups as defined fully in marginal 2450(2): present.

(see Sohedule 11).
(i) substances with uniform activity

of not more than 2 x 10> A2/g,
(aub~para (a) of definition).

(ii) non-radicactive articles contaminated to a
level not exceeding 200Ci/cm® for beta and
gamma emitters and low toxicity alpha
emitters or 2 UCi/cm? for other alpha emittera.
(sub~para (b) of definitiom).

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

2. Pa Pack:

(a) Packaging shall be in accordance with the
requirements of marginalg 3600 and %650 of
Appendix A.6. and ghall be capable of
withs the tests set out in marginal
3635(4) and (5) of Appendix A.6.

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

(i) no loss or dispersal of the radioactive
contents

(ii) no increase of the maximum radiation level
rocorded or caloculated at the external
surfaoe for the condition before the test.

3.* Pack radiation lewv

Closed vehicles 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 one metre from that surface. All other vehicles
not under the conditions of marginal 3659(7) (a) of
Appendix 4.6 - 200 mrem/h at the surface of the
package and 10 mrem/h at one metre from that surface.

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

Vol. 1003, A-8940
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Se

6.

T.

8.

9e

Contamination on packages
No proviasions.

Marki on packages

Packages shall be stencilled or otherwise marked
"RADIOACTIVE LLS".

Transport documents

The transport document shall include the desoription "Radioactive substances
(Low-level solid (LLS)), IVb, schedule 7, ADR,"” with the name underlined in
red, and the details specified in marginals 3680 and 3681 of Appendix A.6.
Storage and degpatch

Only under full load

Carriage of packages in vehicles and containers

(a) Carriage only by full load

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

(o) Maximum radiation levels for vehicles and large
containers ~

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

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

Also, for vehicles = 2 mrem/h in any nommally ocoupied pomition =
see marginal 3659(8) of Appendix A.6.

10. Carriage in bulk in vehicleg and cont.a:l.nerg

Not permitted.

11. Carriage in tank vehicleg and tank containerg

Not applicable.

Vol. 1003, A-8540
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12,

13.

14.

154

and label vohio! tank v
M__mimd_&ﬁm Seo Apendioes 4.9 and B.4)

Containers - labels to model 6A, €B or 6C on all four sides.
Vehiocles and large oontainers - placards to model in

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

Prohibi on 0
Bee mgﬁﬂ 2450(3).
Deoon ‘tion of wehic tank yvehiola:

tain ay ntaine:
After unloading, vehicles to be deocontaminated by the
oonsignee to the level set in Table XIX of Appendix 4.6
unless to be used for carrying the same gubatances.
See also marginal 3695(3) and (4) of Appendix A.6.
Other proviaiong

Acoident provisions - see marginal 3695(1) of Appendix 4.6,

Vol. 1003, A-8940
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Schedule 8
1. Substances Danger l‘ab_ela on_packages
'zsee Appendix A.9E
Radioactive substances in A pac g Iaebela to models 64, 6B or 6
up to an activity per package of A,; shall ;be affixed extemally to
or Ay if in specisl form. two opposite sides, see

marginals 3653 to 3655 of
Appandix A.6 for package category.
If fissile subgtances are presemt the
requirements of schedule 1l shall be met in

addition to the requiremepts of this
schedule.

2. Packeging/Package
Type A, in accordance with the design

requirements given in merginals 3600 and
3601 of Appendix A.6.

5.' Package maximum radiation level

200 mrem/h at the surface of the package

and 10 mrem/h at 1 metre from that surface
(800 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 motre
from that surface (see marginal 3659(7) of
Appendix A.6).

4. Mixed packing
See marginel 3650 of Appendix A,6.
5« Contamination on packages
Non~fixed extermal contamination limits:
Beta/gamma/low-toxicity alpha emitters 10~ Ci/om’
Fatursl fdepleted uraniun/hatural thorium 107 C1/om’
Other alpha emitters 10790 01 /en?
For full details, see marginal 3651 or Appendix A.6.

Vol. 1003, A-8%40
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6. 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.
7. Transport Documents

(a) For a summary of the approval and notification
requirements ~ sec marginal 2454.

(b) The transport document should include the
description "Radioactive substances in Type A
packages, IVb, schedule 8, ADR", with the name
underlined in red, and the details specified in
marginals 3080 and 3681 of Appendix A.6.

(¢) Where advantage is taken of the increased
activity per package permitted if the substance
is in Speoial Foxm, the unilateral apecial fomm
design approval oertificate shall be in the
consignor's possession before the first shipment
(see marginal 3671 of Appendix A.6).

8. Storage and despatoh

(a) Storage and segregation from other dangerous
goods

~ Bee marginal 3658(1) of Appendix A.6.

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

(o} Total trensport index limitation for storage -
50 per group with 6 metres between groups
- gee marginal 3658(2) to (5) of Appendix A.6.

9. Carriage of packages in vehicles and containers

(a) 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.

11.

12,

13.

14.

15.

(b) Total trensport index limitation - 50.
This limitation does not apply to a full loed,
provided that if Fissile Cleasa IT or III
packeges ere present the allowable number is not
exceeded. See marginal 3659(5) of Appemndix A.6.

vehicles

(0) Maximum radiation 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
occupied 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 applicables

Placards and labels on vehicles, tank vehicles, tank
containers and containers (see Appendices A.9 and B.4)

Containers - labels to model 64, 6B or 6C on all four sides.

Vehicles and large oontaineys - placards to model in

Appendix B,.4, marginal 240;° 010 each lateral side and on rear wal

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.

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.

2,

3

4.

5.

Substances

Radicactive substances in B(U

Packages

No limit on the quantity per package except
a8 presoribed in the approval certificates,

If fissile substances are present, the
requirements of sochedule 11 shall bo met in
addition to the requirements of thia scheduls.

Packaéngé?ackag

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

Paokage meximum radiation level

200 mrem/h at the surface of the packagae and
10 mre at 1 metre from that surface.
(see marginals3653 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 2.6)

Mixed packing

See marginal 3650 of Appendix A,6,

Contamination on packages ‘

Hon-fixed external contamination limits:
Bata/gamma/low toxicity alpha emitters
Natural/depleted uranium/natursl thorium
Other alpha emitters

Schedule

wgﬂ

see Appendix A.9

Lebels to models 64, 6B or 6C
shall be affixed externally to
two opposite sides, see
marginals 3653 to 3655 of
Appendix 4,6 for package
category.

1074 g0t /on®
107 yot/a®
107 g0t /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 and dvrably
marked externally with:

(1)
(1)
(141)
(1v)

*TYPS B(U)".

competent authority identification mark,
the weight if over 50 kg,

the trefoil aymboi embossed or stamped

on the outermost fire and water-resistant
receptacle.

7. ZIrensport Documents

(a)
(v)

(o)

(2)

(e)

(£)

For a surmary of the approval and
notification requirements, see marginal 2454.

The transpoxt document shall include the
description "Radioaotive substsnces in
Type B(U) packages, IVb, schedule 9, ADR",
with the narme underlined in red, and the
details specified in marginals 3660 and
3661 of Appendix A.6.

Unilateral paokage design approval certificate
is required, see marginal 3672 of Appendix A,6,

Bofore the shipment of any package the consignor
shall be in possession of all relevant approval
certificates.

Bofore the first shipment of a partiouler design
of package, if the ctivity is greater then

3x1 A2 or 3x1 -‘-1 as appropriate, or

3 x 104Ci whichever is the lowexr, the consignor
ghall ensure thst coples 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 A6,

Prior to each shipment where the activity is greater
than 3,x 10°A2 or 3 x 107A) a8 appropriate, or

3x 10401 whichever is the lower, the consignor
shell notify the competent authorities of sll
countries affected by the movement, preferably
fifteen days in advanoce as detailed in

marginel 3662 of Appendix A.6,
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8.

9.

(g) Wwhere advantage is taken of the increased
activity per package permitted because the
substanoce is in special form, see paras, (e)
and (f) above, a unilateral special form design
approval ocertifioate is required (sse marginal
367). of Appendix A.6).

Storage and despatoh

(a) Any instructions in the competent authority
approval oertiiicntg shall be observed,

(b) Storage and segregation from other dangercus
goods ~ see marginal 3658(1) of Appendix A.6.

(c) Storage and segregation from packages labelled
"FOTO" - see marginal 240 OOl Appendix B,4
for asegregation Table.

(d) Total transport index limitation for storsge -
50 per group with 6 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
marglnals 3643 and 3644 of Appendix A.6,

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

(8) If the average,surface heat flux from a package
exceeds 15 w/m~ then the package shall be
transported aa a full load.

Carriage of packages in vehioles and containers

(a) Segregation from packages labelled "FOTO" -
see marginal 240 OOl of Appendix B.4 for
segregation Zable,

(b) Total transport index limitation - 50.
This limitation does not apply to a full load,
provided that if Fissile Class II or III
paockages are present the allowable number is.
noz exoeeded, See marginal 3659(5) of Appendix
A,6.

(c) Meximum vediation 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

Vol. 1003, A-8940
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10.

1l.

12.

13.

14.

15.

Seo marginal 3659(7) of Appendix A.6
Also for vehicles - 2 mrem/h in any noxmally ocoupied
position ~ see marginal 3659(8) of Appendix A.6.

Carriage in bulk in vehicles and containers
Fot applicable.

Carriage in tenk vehicles and tank oontainers

Not applicable.

Flaoards and labels on vehicles, tank vehicles,
tank containers and containers

(see Appendices 4,9 and B.4).

Containers — labels to model 64, 6B or 6C on
all four sides,

Vehiocles and large containers — placards to model
in Appendix B,4 marginal 240 010 on each lateral
aide and on rear wall of vehicle (see marginals
3659(6) ana 42 500).

Prohibition om mixed lozding

See marginal 2450(3).

Dacontamination of vehicles, tenk vehioles, tanik
oontainers and contginars

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

(a) Accident provisions ~ see marginel 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.

4.

5.

Substances

Radiocactive substances in Type 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 (see
marginal 3603 of Appendix A.6). No limit on
the quantity per package except as presoribed
in the approval certificate, If fissile
substances are present the requirements of
schedule 11 shall be met in addition to the
requirements of this schedule,

Packa Packa

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

Package maximum radiaticn level

[}
200 mre at the surface of the package and
10 mrem/h at 1 metre from that surface (see
marginals 3653 to 3655 of Appendix A.6),
excopt 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 axternal contamination limits:

Beta/gamma/low~toxicity
slpha emitters

Natural/depleted uranium/
natural thorium

Other alpha amitters

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

Schedule 10

Danger labels on packages

geo Appendix A.9

Iabels to models 64, 6B or 6C
shall be sffixed extermnally to
two opposite sides, asee

marginals 3653 to 3655 of
Appendix A.6 for package

catagory.

104 uc1/em®

1677 ¥ c1/em®
107 $# ¢i/om?
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6., Marking on packages

Packages shall be plainly and durably maxked
extemally with:

(1)
(11)
(111)
(iv)

"Type B(M)"
competent authority identification mark
the weight of the package if over 50 kg

the trefgil esymbol embossed or stamped on
the outermost fire and water-resistant

receptacle,

7+ ZTransport documents

(a)

(v)

()

(e)

(£)

(e)

For s summaxy of the approval and
notificstion requirements - see

marginal 2454,

The transport document shall include the
deaor,t tion "Radioactive substanoces in

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

Multilateral package design approval certificatea
are required, see marginal 3673 of Appendix 4.6.

If the package is designed tc allow for
continuous ve: ting or if 10:99 total contents
exceed,3 x 10 Az or 3 x 104y, as appropriate or
3 x 10701, whichever i the lower, multilateral
shipment certifiocates are required unless a
competent authority authorizes treansport by a
specific provision in ite package design
oertificate, aee marginsl 3675 of Appendix A,6,

Where advantage 1s taken of the increased

activity per package pexmitted if the substanoe

is in special form, sae para, (4) above, a
unilateral special foxm design approval certificate
is required (sep marginel 3671 of Appendix A.6).

Prior to esch shipment the consignor shall notify
the competent authorities of all countxies
affected by the movement preferably fifteen days in
advance as detailed in marginal 3682(2) to (4) of
Appendix A,6.

Before the shipment of any package, the consignor
shall be in possession of all relevant approval
cortificates.
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e.

9.

Storaze and despateh

(a)
()

(e)

(a)

(o)

(£)

(g)

(n)

Any instructions in the oompetent authority
approval certificates shall be observed..

Storage and segregation from other dangercus
gooda ~ see marginal 3658(1) of Appendix A.6.

Storage and segregation from packages labelled
"POTO" - see marginal 240 00L of Appendix B4 for
segregation Tatle,

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 ccnsig:or ghall have oomplied with the
pre~us2 end.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 specislly designed to allow continuous
venting — see marginal 3604(2) of Appendix A.6 ~
shall only be transported under full load.

Caxriage of packages in vehioles and containers

(e)

(v)

(e)

Segregation from packages labelled "FOIQ" — see
marginsl 240 OOL of Appendix B4 for segregation
Table,

Total transport index limitstion —~ 50, This
limitation dces not apply to a full load,

provided that if Fissile Clasa II or III

packages are present the allowable number 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 4,6.

Alao, for vehicles 2 mrem/h in any normslly
ccoupied position -~ see marginal 3659(8) of
Appendix A,6.
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10. Carrisge in bulk in vehicles and containers
Not applicable.

1l. Carriage in tank vehicles and tank containers
Not applicable.

12, Placards and labels on vehicles, tank vehicles,
tank containers and containers
(see Appendix A9 and B1)

Containers - labels to model 64, 6B or 6C on all
four sides.

Vehicles and large containers — placards to model

in Appendix B4 marginal 240 01O on each lateral side and on rear wall
of vehicle (see marginals 3659(6) and k2 500).

13. Prohibition on mixed loading
See marginal 2450(3).

14. Decontamination of webicles, tank vehicles,
tank oontainors ani containers

See marginel 3695(3) of Appendix A,.6.

15. Other proviasions

(a) Accident provisions — see marginal 3695(1) of
Appendix 4,6,

(b) Decontamination in storage — see marginal
3695(2) of Appendix A.6.
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Schadnle 11
1. Substances Danger labels on packages
(see Appendix A9
Fissile substances that is
Flssile Claas I - labels to
uranium - 233, uranium-235, models 6A, 6B or 6C.
Fisaile Class II - labels to
plutonium ~ 238, plutonium-239, models éB or 6C
Fissile Class III - labels
plutonium - 241, or any substance to model 6C only. Iabels to
containing any of the foregoing, except be affixed externally to
unirradiated natural and depleted uranium. two opposite sides, see
marginals 3653 to 3655 of
Appendix A6 for -rpaciage category.
Fissile substances shall also be consigned
in full compliance with the requirements
of one of the other schedules, as
appropriate to the radiocactivity.
2. DPackaging/Package

(a) The following substances specified
fully in mnrginal 3610 of Appendix A6
are exempt from the special packaging
requirements of this schedule:

(i) Fissile substances in quantity
not exceeding 15 g.

(11) Natural or depleted uranium
irrediated in a thermal reactor.

(i111) Dilute hydrogenous solutions in

limited oconcentrations and quantities.

(iv) Enriched uranium with not more than
1 per cent of uranium~235, which
should not form a lattioe arrange-
ment if metal or oxide.

(v) Substances distributed at not more
than 5 g per 10 litre volume.

(vi) Plutonium where less than 1 kg per
package and where not more than
20 per cent by mass consists of
plutonium-239 or 241.

(vii) Enriched uranyl nitrate solution

containing uranium with not more
than 2 per cent uranium~235,

(b) Otherwise, packages shall be in ascordance

with the design requirements of Fissile
Class I, II or III given in marginals 3611
to 3624 of Appendix A6 and have competent
suthority approval, where necessary, as
detailed in marginal 3674 of Appendix A6,

Vol. 1003, A-8540
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3. Pag

maximm radiation level

See appropriate schedule.

4. Mixed packing

See marginal 3650 of Appendix A6

5. Contamination on_packages

See appropriate schedule.

6. Marking on packages

See appropriate schedule.

7. ZIraneport documents

(a)

(®)

()

(a)

(e)

)

(g)

Vol. 1003, A-8940

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

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

Unilateral or multilateral package design approval certifioates
may be required, see marginal 3674 of Appendix A6.

Fiesile Class II package designs complying with marginal 3620
of Appendix A6 shall have miltilateral shipment approval
certificates. Such a package design requires no prior
notification unless specified in the competent anthority's
shipment approval.

Fissile Class III package designs shall have multilateral
shipment approval ocertificates unless a competent authority
authorizes transport by a specifio provision in its package design
certificate, see marginal 3675 of Appendix A6.

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

days in advance as detailed in marginal 3%682(2) to (4) of

Appendix A6.

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

11.

Storage and despatch

(a) Any instruotions in the competent
authority approval certificates must
be observed,

{v) Total transport index limitation for
storage - 50 per group with 6 metrss
between groups - see marginal 3658 (2)
to (5) of Appendix A6,

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

Carrisge of packages in vohicles and
containers

{a) Any instructions in the competent
authority approval certificates shall
be obsgerved.

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

Carrjage in bull; in_vehicles and containers

(a) No restrictions for fismile material up
to 15g total or for solutions within
oertain concentration and quantity limits,
see paragraph 2(a) (1), (iii) and (vii)
and margina)l 3610 of Appendix A6,

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

(c) Permitted under Fissile Class III only

if so specified in the campetent
authority gertificate.

Carxri vohic d con e

See paragraph 10(a), {b) and (c) above.
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12. Placards and labels on vehicles, tank vehicles,
tank containers and containers
Zsee Appendices A9 and B.ZE
Containers - labels to models 6A, 6B or &C
on all four sides.

Vehicles and large containers — placards to model in

»Appeniiix B4 marginal 240 010 on each lateral side .and on rear wall
of vehicle (see marginals 3659(6) and 42 500).

13. Prohibitions on mixed loading
See marginal 2450 (3)

14. Decontamination of vehioles, tank vehicles,
tank containers and containers

See appropriate schedule.

15. Other provisions

Accident provisions - see marginal 3695(1)
of Appendix A6.

Vol. 1003, A-8940
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Schedule 12

1. Bubstances Denger lsbels on 8
gee Appendix A9

Rediocactive substances carried urder

special arrangement Labels in conformity with

model no. &0 shall be affixed
It it is not possible to comply with the externally to two opposite sides
package design or shipment requirements, unless otherwise prescribed in
oonsignments shall be transported under the competent authority certifi-
a spacisl arrangement which will ensure cate. See marginal 3655(1) of
that the over-all safety level is no less Appendix A6,

than it would have been had all the
applicable requirements been met.
See marginal 3676 of Appendix A6.

NOTE For a summary of the approval and

notifioation requirements, see
marginal 2454.

Vol. 1003, A-8940
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2454 Summary of approvals and prior notification requirements

(2) Approval of gpecial form substances, and package designs

Subject of approval

Competent authority whose
approval is required

1 | Special form substance
excepting those items
specified in Schedules 3
and 4,

2 | Type A, ISA and LIS.

3 | Type B (U)
4 | Type B (M)

5 | Fissile packages

Package designs complying
with marginal 3620, 3623
or 3624 of Appendix A6

Package designs oomplying
with marginal 3616 or
3622 of Appendix A6

All other package designs

Country of origin

None unless contents are fisgsile
and not exempted from the fissile
requirements under marginal 3610
of Appendix A6: Country of origin
Country of origin

Country of origin and all
countries en route

None

Country of origin

Country of origin and all
countries en route

originated.

Note: "Country of origin" refers to the country where the design

Packages in the fissile classes also fall into one or other of
package design categories 2, 3 or 4 above and the relevant
provisions also apply to them.
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{v) & o t or notificati
' Competent authority whose
Package a;:;f-oval is requir}e'd for Prior notification of
each shipment each shipment
1. | Type A, LSA None None
and LIS
2. | Typs B(U) None Country of crigin and all
countries en route when
contents exceed 3 x 10343 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 oountries en route, countries. en route.
venting
4 e B(M)~ Country of origin and all Country of origin and all
Not countries en route when countries en route.
econtinuously contents exceed 3 x 103A
venting or 3 x 10745, as approprlate
or 3 x 104Ci whichever is lower
5 | Fiseile
packages
l { Mesile None None
j Class I
. Flasile Packages complying with None unless epecified in
Class II marginal 3620 of Appendix A6 the compstent Authority
onlys Country of origin and shipment approval
: all oountries en route.
Fiesile Country of origin and all Country of origin and all
Class III countries en route. countries en route,
6. | Packages Country of origin and all Country of origin and all
stbject to countries en route.. countries en route.
transport under
special
arrangements !
Fote: DBefore shipping a !l‘*pe B(U) package the contents of which exceed i
3x 1O3L1 or 3 x 10°Ap , as appropriate, or 3 x 10%1 whichever 1s lower,
for the first time, the consignor shall ensure that copies of each applicable
competent authority certificate applying to the design have been submitted
to the competant authority of those countries in whose territory it is to be i
transported. Country of origin refers to the country whsre the shipment ,
originated, t
Packages in the fissile classes also fall into one or other of the other I
headings of this Table and the relevent provisions also apply to them. ¥
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' 3600

3601

APFENDIX A.6

Should be replaced by the following:

REGULATIONS RELATING TO RADIOACTIVE SUBSTANCES OF CLA3S IVb
CHAPTER I — PACKAGING AND PACKAC-E DESIGN REQUIREMENTS
A, GENERAL DESIGN REQUIREMENTS FOR PACKAGING AND PACKAGES

(1) The packaging shall be so designed that the package can be easily
handled and can be properly secured during transport.

(2) A packege of gross weight 10 kg or more and up to 50 kg shall be
provided with means for menual handling.

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

(4) The @erign shall be such that any lifting attachments on the package,
when usad +a the intended mammer, do not impose unsafe stresscs on the structure
of the package; assessment shall take account of appropriate safcty factors to
cover f'snatch! lifting.

(5) Attachments and any other features on the outer surface of the
packagirig which could be used to 1ift the packages shall be removable or
otherwise rendered inoperable for transport 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 so 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 critical Eemperaﬁ:re below 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 REQUIREMENTS FOR TYFE A PACKAGES
(1) The outside of every package shall incoxporate 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,

Vol. 1003, A-8940
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(2) As far as practicable, packaging shall be designed so that the extemmal
surfaces are free from protruding features.

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

(4) The design, fabrication and manufacturing techniques for welded,
brazed, or other fusion joints shall be in accordance with national or
international standards or with standards acceptable to 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 deterioration in the effeotiveness of the closing devices
on the various receptacles or in the integrity of the package as a whole,

In particular, nmuts, bolts and other securing devices shall be so designed as
to prevent them from becoming loose or being released unintentionally, even
pfter repeated use.

(6) Special form radicactive substanoes may be considered as a component
of the containment system.

(7) The design shall include a containment system closed by a positive
fastening device, that is a device which cannot open by itaelf, can onJ.y be
opened intentionally and will resist the effect of a possible increase in
pressure inside the vessel.

(8) If a containment system forms a separate unit of the packaging, it
shall be capable 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 their behaviour under irradiation.

(10) The design of any component of the containment system shall take
inte account, where applicable, the radiolytic decomposition of liquids and
other wvulnerable materials and the generation of gas by chemical reaction and
radiolysis.

(11) The containment system shall retain iﬁs radioactive contents under
the reduction of ambient pressure to 0.25

(12) All valves, other than pressure relief valves, through which the
radioactive contents could otherwise escape shall be protected againat
unauthorized operation and shall be provided with an enclosure to retain any
leskage 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 component within it form a separate unit, the
radiation shield shall be capable of being securely closed by a positive
fastening device which is independent of any other packaging structure.

(14) Any tie~down attachments 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 this
Appendix.

(15) Type A packeging shall be so designed that, if it were subjected
to the tests specified in marginal 3635 it would prevent:

(a) 1oss or dispersal of the radioactive contents, and

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

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

However, these tests are not required when enough absorvent material
to absorb twice the wolume of the liquid contents is within the containment
system ands

(a) the absorbent material 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 material the resultant radiation level at the
.surface of the package would not exceed 200 mrem/h.

(17) Type A packaging designed for compressed or uncompressed gases
shall, in addition, prevent loss or dispersal of the radiosctive 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 be 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 he designed to meet the additional

requirements specified for Type A packages in marginal 3601(1) to (15)
inclusive.
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(2) The packaging shall be so designed that if it were subjected to
the tests in marginal 3637 it would retain sufficient radiation shielding to
ensure that the radiation level at 1 m from the surface of the paclage 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 packaging is to be restricted 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
m rement nec rily be made with a test radiation source but only that
calculations be made with respect to the partiocular reference radiation source
considered,

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

(a) Heat generated within the package by the radiocactive 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:

(1) 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 ocan, receptacle or material to melt;

(41) 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(a), the following conditions shall be
assumed:

(a) Ambient temperature 38°C

(b) Insolation data according to Table I below.

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

In the case of Type B(M) packages to be transported exclusively between

specified countries, alternative conditions may be assumed with the agreement
of the competant authorities of these countries.
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3603

TABLE I  INSOLATION DATA

Form and location Insolation in Gcal/cm2 for
of surface 12 hours per day

Flat surfaces transported

horizontally:

- base none
.~ other surfaces 800
Flat surfaces not transported
horizontallys

- each surface 2ooy
Curved surfaces i 4005'/

a/ Alternatively, a sine function may be used, adopting an
abzorption coeffioient and negleoting the effects of possible
reflection from neighbouring objects.

(5) Packaging which includes thermal protection for the purpose of
satisfying the requirements of the thermal test specified in marginal 3637(3)
shall be s0 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 packsge shall
not be rendered ineffective by conditions commonly encountered in normal
handling or in accidents and not simulated in the tests referred to above,
e.g. by ripping, cutting, skidding, abrasion or rough handling.

D. SPECIFIC ADDITIONAY, REQUIREMENTS FOR 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 radioactive contents to not more than A2 x 10-6 per hour.

(b) with regard to the tests in marginal 3637, restrict the accumlated
loss of radioactive contents to not more than ‘12 x 10~3 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 365l1. For both (a) and (b) above, the
A2 values for noble gases shall be those for the uncompressed state.
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3604

(2) Compliance with the vermitted activity release limits shall depend
neither upon filters nor upon a mechanicei cooling system.

(3) A package shall not incorpowate a feature which is iatendad 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 radicactive substances to the
environment under the conditions of the tests specified innsrginals %635 and 3637.

(5) Where the meximum 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 component 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 strength and not more than 40 per cent
of the ultimate strength of that component at the maximum expected operating
temperature.

(6) With the package at the maximm 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 to the minimum yield strength of that component at the maximum

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

(7) The package shall not have a maxi normal operating pressuvre
(see marginal 2450(2)) in excess of 7 kg/cm” (gouge).

(8) The maximm temperature of any surface readily accessible during
transport of the package shall not exceed 82°C in the shade under normal
conditions of transport (see also marginal 3602(3)(b) above).

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

E. ADDITIONAL REQUIREMENTS 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 radiocactive
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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3605~
3609

3610

TABLE II ACTIVITY LIMITS FOR LOSS OF RADIOACTIVE
CONTENTS FROM TYPE B(M) PACKAGES

BN -

! | Type B(M) packagos Type B(M) packages
not designed for specially designed
Condi tions continuous venting to allow continuous
venting
After the tests in ! A, x 10_6 per hour ALx5x 1077 per hour
marginal 3635
Krypton-85: 10 000 Erypton-85: 10 000 Ci
After the tests in} Ci in 1 week in 1 week
marginal 565-7 { Other redionuclides: Othex radionuclides:
b A2 in 1 week A2 in 1 week

The values used for noble gases shall be for the uncompressed state,
Where mixtires 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 teats in
marginals 3635 and 3637, the minimum yield strength of any structural material
of the containment system at the temperature which it would be expected to
reach in the tests, the packaging shall be equipped with a pressure relief
system to ensurc that that minimum yield strength is not exceeded.

CHAPTER II - FISSIIE SUBSTANCES
A, EXEMPTIONS OF FISSILE SUBSTANCES FROM FISSILE CLASS PACKAGE PRESCRIPTIONS

Packages containing radioactive 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 individually not more than 15 g of uranium-233,
uranium-2%5, plutonium-23%8, plutonium-239, plutonium-241, or 15 g of any
combination of these radionuclides, provided that the amallest external
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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(b) Packsges oontaining only natural or depleted uranium which has been
irrediated in thermal reactors only.

(c) Paokages oontaining homogeneocus hydrogenous solutions or mixtures
gatisfying the oonditions listed in Table III, When material is transported
in bulk, the quantity limitations shall apply to the vehicle.

TABLE IIT, LIMITATIONS ON HOMOGENEOUS HYDROGENOUS SOLUTIONS OR MIXTURES

i Parameters Any other fissile substances 235U only i
! . {including mixtures)
Minimun B/x& 5200 5200
Maximum conoentration of 5
fissile nuclide in g/1 5
Maximum mass of fissile

500 a0o/

nuclide in g/package i

a/ Where H/X is the_yatio of the mumber of hydrogen atoms to the
rumber of atoms of fiassile nuolide.

b/ w:'fth a tolerance for Pu and 225U of not more than 1per cent of the niss
of 235y,

(d) Packages containing uranium enriohed in uranium—235 to a maximum of
1 per oent by weight, and with a total plutonium and uranium-233 content of up to
1 per cent of the mass uranium-235, provided, that the fissile substances are
distributed homogeneously 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
fissile 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 nitrate enriched in
uwranium-235 to & 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 FROVISIONS FOR NUCLEAR SAFETY

3611 (1) A1 fissile oubstances shall be packed and shipped in such a nammer
that oriticality */ camnot be reached under any foreseeable circumstances of
transport. In particular, the following contingencies shall be considered:

(2) water leaking into or out of packages

(b) the loss of efficiency of built-in neutron absorbers or
noderators;

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

(d) reduction of spaces between packages or contents;
(e) packages becoming immersed in water or buried in snow;
(1‘) poasible increase of reactivity due to temperature changes;

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

(a) TIrrediated nuclear fuel for which the degree of irradiation is noi
Imown and whose reactivity deoreases with burn—up shall be regarded
as unirradiated for criticality control. If its reactivity increases
with burn-up, it shall be regarded as irradiated to the point of
paxirun reactivity. The reactivity of nuclear fuel for which the
dogree of irradiation is known may be assessed accordingly.

(b) For unspecified fissile substances such as residues or scrap whose
enrichment, mass, concentration, rioderation ratio or density is
not known or camnot be identified, the assumption shall be that each
paraneter that is not known has the value which gives the maximun
reactivity under credible conditions.

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

(a) Fissile Class I: packeges which are nuclearly safe in any number
and in any arrangement under all foreseeable circumstances of
transport;

(b) Fisaile Class II: packages whioh, in limited number, are nuclearly
safe in any arrangement under all foreaseeable circumstances of
transport;

(o) Fissile Class III: packages which are nuclearly safe under all
foreseeable circumstances of transport by reason of special
precautions, or special edninistrative or operational controls imposed
upon the transport of the consignment.

J/ In applying criticality data, obtained by either calculation or experiment,
to the oriticality clearance of transport packages, allowance shall be made separately
for any insoouracy in the data or uncertainty conceming their validity.
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3612

3613

€. PROVISIONS SPECIFIC TO FISSILE CLASS I PACKAGES

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

(s) water would not leak into or out of any part of the package unless
water inleakage %o, or outleakage from, that part, to the optimunm
foresceable extent, has been assumed@ for the purposes of
parginal 3614(1); and

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

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

1., For the individ C. considexed isolatio:
(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 had been
sub:()eoted either to the tests specified in marginals 3635 and 5637(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

liniting); and

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

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

(ii) high degree of quality control in the production amd
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*Amder the
conditions specified in paragraph (1), the physical and chemical characteristics
being taken into account, including any ohange in those characteristics which
could occur under the conditions of paragraph (1), and with the conditions of
moderation and reflection as specified below:

¥/ For example, if mass of fissile substance is an sppropriate parameter for

control, an adequate margin would be represented by limiting the mass to BO per cent
of that mass which would be oritical in a similar system..
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(a) with the substances within the containment system;

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

(i1) oclose full water reflection of the containment system
or such greater reflection of the containment system
as may additionally be provided by the surrounding
material of the packeging, and, in addition,

('b) if any pert of the substances escapes from the containment
aystem under the conditions of paragraph (1)s

the most reactive configuration and moderation considered crediblej

close full water reflsction of the substances.

2. Fopr consignments of one or more packeges

3614 (1) Any number of undamaged packages of one design in any arrangement
shall be sub-oriticals for this purpose "undamaged" shall mean the condition
in which the packages are designed to be presented for transport.

(2) 250 such packages when "damaged" shall be subeoritical if stecked
together in any arrangement and closely raflected on all sides of the stack
by the equivalent of water (for this purpose "damaged” shall mean the evaluated
or demonstrated condition of the packege 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 specified in marginals 3635 and 3637 (4),
vhichever combination is the more limiting)., Eydrogenous moderation _*/ between
packages, and water leakage into or out of the packages consistent with the
test results chall be assumed to the extent which results in the greatest

reactivity.
3. Exosmples of packege designs requiring multilateral approval
Example I
3615 The caloulation ghall be based on the following requirementsi

(a) Each individual package shall comply with the criteria under
marginels 3612 and 3613.

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

X/ The hydrogenous moderation may be considered to consist of either a uniform
layer of full density water surrounding each package or water at en appropriate
deneity homogeneously interspersed between packages.
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3616

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

(d) The package design shall oomply with the oriteria in
marginal 3614 %a).

4. Examples of package designs requir. unilateral approval
Example I

(1) The packeging 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
by & thickness of at least 10.2 cm of wood having a minimum hydrogen content
of 6.5 per oent by weight, so that the minimum external dimension over the
wood is 30.5 om.

TABLE IV - NEUTRON ENERGY SPECTRUM a/

Neutron energy Fractions of neutrons
E with energy less than E

11,0 MeV 1.000
2.4 Mev 0,802
1.1 Mev 0.590
0.55 MoV 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 keV 0.111
42 eV 0.072
5.5 oV 0.0%6
0.4 oV 0

8/ The speotrum is the epithermal portion of the equilibrium spectrum
emorgent from packages inocorporating 5 cm thickness of wood in a
cxitical array of such packages.

*/ This layer may consist of cadmium at least 0.38 mm thick equivalent to

0.325 g cadmium per cm?.

Vol. 1003, A-8940



334

United Nations — Treaty Series e Nations Unies — Recueil des Traités

1976

(2) The packeging shall be so constructed that when "damaged" (for
this purpose "damaged" shall have the mesning assigned in marginal 3613 (1))
the fissile contents will remain surrounded by the neutron absorbent layer,
the neutron absorbent layer will remein surrounded by the wood, and wood will
not be lost to an extent which would reduoe the thickness of the remaining
wood to less than 9.2 cm or reduce the minimum externel dimension over the

remaining wood to less than 28.5 om.

(3) The contents shall not exceed that permissible mass of fissile
substanoes shown in Tables V to XIII which is consistent with: (a) the
nature of the substances; (b) the meximum moderation; and (c) the
maximum diemeter (or volume) which could oocur if the package were "damaged"
(for this p se "damaged" shall have the meaning assigned in
marginal 3613 (1)).

Notet A detalled calculation for a given package design in accordance
with the method set out in marginal 3615 can give less restrictive
values than those in Tables V to XIII.

Vol. 1003, A-8940
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D. PROVISIONS SFECIFIC TO FISSILE CLASS II PACKAGES

3617 (1) Each Fissile Class II package shall be designed so that if it
were 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 unleas
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 reactivity
significantly,

(2) PFissile Class II packages shall satisfy the nuclear safety
criteria described in marginals 3618 and 3619.

1. The individual pac considered in isgolation
3618 (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
subjected 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 package,
including those within the conteirmment system, except that, where the
package design incorporates special features to prevent the leakage of
water into or ocut of certain void spaces even as a result of human error,
abgence of leakage may ve assumed in respect of those void spaces. Such
special features may include either:

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

(i1i) a high degree of quality control in the production and

maintenance of packaging, coupled with spec¢ial tests to
demonstrate closure of each package before shipment.
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3619

(2) The package shall be sub~critical by an adequate margin (see
foctrote 2) under the conditions specified in paragraph (1), the phyasical
and chemical characteriatics being taken into account, including any change
in those characteristics which could occur under the conditions of
paragraph (1), and with the conditions of moderation and reflection as
specified belows

(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 groater reflection of the containment
system as may additionally be provided by the surrounding
material of the packsging and, in addition,

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

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

(ii) close full water reflection of the substances.

2. Coneignments of one or more packages

An "allowable number' ahall be derived for each 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 packages, close reflection 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 presented
for transport; and

(b) twice the allowsble number of such 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 "dameged" 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 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 assumed to the extent which results in the
greatest reactivaty.

! See footnote on page 332.
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3620

3. Examples of package designa requiring no competent authority approval

Example I (requiring multilateral approval of shipment) Packages for
Figsile Class II require no competent authority approval of package
design provided that the following conditions are mets

(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 Class IVb with
respect to the non-fissile radioactive characteristics may, therefore,
be used.

(b) Contents ~ uranium metal, compounds and/or mixtures:

the contents of any consigrment consisting of the "allowable rnumber"
of packages shall not exceed the permissible mass of uranium-235 given
in Table XIV per consigrment as a2 function of enrichment for substances

-gatisfying the following conditions:

(1) Uranium-233 shall not be present.

(ii) Beryllium end 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 uranium-235.

(iv) Mixtures of fissile 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 polyethylene for packing
or wrapping.
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TABLE XIV.

PERMISSIBLE MASS QP
URANTUM~235 PER CONSIGNMENT

Uranium emrichment in weight
per cent of uranium-235
not exoceeding

Permissible mass per
consigrment grams of
uranium-235

5
5
35
g2

’

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 lattices the contents of any consignment consisting of
the allowable number of packages shall not exceed the permissible mass
of uranium-235 given in Table XV per consigmment as a function of
enrichment for subatances satisfying the following conditionst:

(i) Uranium-233 shall not be present.

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

€.8., Some hydrocarbon oils, shall not be present.
Th.s does not preclude the use of polyethylene
for packing or wrapping.

(v) The fissile substances 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
URANTUM-235 PER CONSIGNMENT

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

Permissible mass per
consigmment grams of
uraniue-235

4 420
345 460
3 560
2.5 740
2 1200
1.5 2800
1.35 ] 4000

(a)

Contentg ~ uranium and/or plutonium metal

compounds

and/or mixtures: the substances shall satisfy the following conditions:

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 mass of uranium and

plutonium.

Mixtures of fissile substances with substances
having a higher hydrogen density than water,
e.8.y Some hydrocarbon oils, etc., shall not
be present. This does not preclude the use of
polyethylene for packing or wrapping.
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3621

3622

The total mass of fissile substances per consigrment shall be such that:

235y (grans) + Pu (grams) + B3y (grems) is not greater than 1
160 90 100
(e) Allowable number: the allowable mumber for a particular package
to this specification will depend on the actual contents and is equal to
the fissile mass limit per consigrment divided by the actual fissile mass

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

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

where 235y, 233y and Pu are the numbers of grams of 235111, 233y and Pu
present in the package. Where the package forms part of a mixed
consigrment the requirements of footnote 1 to marginal 2450(2) be met.
(f) Shipment shall be subjeot to multilateral approval.
E. FROVISIONS SPECIFIC TO FISSIIE CLASS III PACKAGES
Fissile Class III packages shall meet the general requirements of
marginal 3611 and shall be approved in accordance with merginals 3674
and 3675.

1. Examples of package designs requiring unilateral approval

Example I (requiring multilateral approval of shipment)

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

(a) The rumber of packages in any one consigmment shall be =so
limjted that:

(1) twice this mumber of undamaged packages shall be
gub~critical if stacked together in any arrangement
without anything between the packages, assuming close
reflection on all sides of the stack by the equivalent
of water; for this purpose 'undamaged' shall mean the
condition in which the packages are designed to be
presented for transport; and
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(ii) +this mumber of packages when fdamaged! 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 marginals 3638 or the
tests specified in marginals 3635 and 3637 (4),
whichever combination is the more limiting).
Hydrogenous moderation }/ between the packages
and water leakage into or out of the packages
consistent with test results shall be agsumed to
the extent which results in the greatest reactivity.

(o) 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 radioactive material.

2, Examples of fissile package design requiring no competent
authority approval

BExample I (requiring multilateral apprcval of ghipment).

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

(a) The package 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 Fissile Class II approval.

(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 Fissile Class II or Class 1II packages. Examples of such
arrangements are:

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

(1i) either transport shall be direct to the consignee without
any intermediate transit storage; or

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

The escort shall travel in a separate vehicle.
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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 meti

(2) DPackaging: 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
may therefore be used, provided it does not incorporate lead exceeding
5 em in thickness, tungsten or uranium shielding.

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

(1) Uranium-233 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 uranium-235.

(iv) Mixtures of fissile substances with substances
having a higher hydrogen density than water,
e.gs, some hydrocarbon oils, shall not be present.
This does not preclude the use of polyethylene
for packing or wrapping.
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TABIE XVI. PERMISSIBLE MASS OF
URANIUM~235 PER CONSIGNMENT

TUranium enrichment in weight Permiassible mass per '
per cent of uranium-235 consigmment grams of
not exceeding uranium-235
93 400
75 420
60 440
40 460
30 480
20 520
15 560
11 600
10 640
9.5 655
9 675
8.5 690
8 710
7.5 730
7 750
6.5 780
6 810
5.5 850
5 900
4.5 950
4 1000
3¢5 1100
3 1250
2.5 1500
2 2050
1.5 3400
! 1.35 4000
! 1 8500
| 0.92 15000

(c) Contents — uranium metal, compounds and/or mixtures not
forming a lattice: Table XVII gives the permissible mass of uranium~235
per consignment as a function of emrichment, 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,
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(1i1) The total mass of graphite present shall not
exceed 150 times the total maas of uranium-235.

(iv) Mixtures of fissile 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.

(v) The fissile substances shall be distributed
homogeneously throughout the contenta. In
addition, the substances shall not form a lattice
arrangement within the package.

TABLE XVII. FPERMISSIBLE MASS OF
URANIUM~235 PER CONSIGNMENT

Tranivm enrichment in weight Permissible mass per
per cent of uranium-235 consigmment kilograms
not exceeding of uraeniume235

4 1.05
3.5 1.15
3 1.4
2.5 1.8
2 3
1.5 7

i 1.35 10

(d) Contents — uranivm and/or plutonium metal, compounds
and/or mixturess the substances shall satisfy the following conditions:

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

(ii) The total mase of graphite present shall not
exceed 150 times the total mass of uranium and
plutoniuvm,

(i1i) Mixtures of fissile substances with substances
having a higher hydrogen density than water,
e.g+, some hydrocarbon oils, shall not be preasent.
This does not preclude the use of polyethylene forxr
packing or wrapping.
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The total mase of fissile substancea per consigmment shall be such thats
B3y (grams) + Pu(grams) + 233y (grems) is not greater than 1.
400 225 250

(e) Conditions of transport: the following administrative controls
shall be applied throughout the transport of the consigmment:

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

(ii) transport shall he ¢ =t to the consignee,
without any i: .. transit storage.

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

3625~
3629
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3630

3631

3632

CHAPTER III - TEST AND INSPECTICN FROCEDURES
A, DEMONSTRATION OF CCMPLIANCE WITH THE TESTS

(1) Demonstration of complisnce with the test requirements of this chapter may
be accomplished by any of the methods listed below or by a combination thereof.

(a) Performsnce of tests with prototypes oxr samples of the packaging as normally
presented for trensport, in which oase the oontents of the packaging for the test
shall simulate as closely as practicable the expected normsl radioactive contents.

(v) Reference to previous satisfactory demonstrations of sufficiently similar
nature.

(o) Performence of teats with models of appropriate scale incorporating those
features which are significant with respect to the item under investigation,
vwhen engineering experience has ahown results of such teasts to be suitable for
design purposes. When a scale model is used, the need for adjusting certain
test parameters, such as the penetrator diameter or the compressive load, shall
be taken into account.

(@) Calculation, or reasoned argument, when the calculative prooedures 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 marginals 3637(4) to 3639, the demonatration of compliance shall be
based on the assumption that the package is in equilibrium at an ambient
temperature of 38°C. With respect to the thermal test the effects of solar
radiation can be neglected prior to and during that test but shall be taken into
account in the subsequent evaluation of the test results.

B. TESTS FOR PACKAGING

1. Number of specimens to be tested

The number of specimens actually subjected to the tests should be relsted
to the number of packagings of that type which are to be produced, the frequency
of use and the cost. The results of the tests may neceasitate 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

(1) A specimens shall be exemined before testing to identify and record
faulte or damage including the following:

divergence from the specifications or the drawinga;
defects in construction;

corrosion or other deterioration; and

distortion of features.

Ao oo
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(2) The containment 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.

3. Tegting the integrity of containment and shielding

%633 After any of the applicable tests specified in marginels 3635 to 3637, it
shall be further demonstrated that the integrity of the containment, or of the
containment and shielding, has been retained to the extent required in
marginals 3601(15) to (175, 3602(2), 3603(1) and 3604(2) for the packaging
under test.

4. Target for the drop tests specified in marginals 3635(4), 3636(2),
3637(2), and 3641(1)

3634. The targdt shall be a flat, horizontal surface of such a character that
any increase in its resistance to displacement or deformation upon impact by
the specimen would not significantly increase the demage to the specimen.

5. Teats for demonstrating ebility to withstand normal conditions of transport

3635 (1) The tests are: +the water spray test, the free drop test, the compression
test and the penetration test. Prototypes of the package shall be subjected to
the free drop test, the compression test and the penetration test, preceded in
each csse by the water spray test. One prototype may be used for all the tests,
provided that the requirements of paragraph (2) are complied with.

(2) fThe time interval between the conclusion of the water SPray test and the
succeeding test shall 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 foux directions simultaneously. No time
interval should elapse, however, if the water spray is epplied from each of

the four directicns consecutively.

(3) Water spray test: Any water spray test shall be considered as
satisfactory provided that:

(a) the amount of water per unit of ground area is approximately equivalent
to a rainfall rate of 5 cm per hour;

('b) the water jmpinges upon the specimen at an angle of spproximately 45°
from the horizontal;

(c) the water is approximetely uniformly distributed, es in e rainfall, over
the entire surface of the specimen in the direction of the spray;

(a) the duration of the sprey is at least one hour;
(e) the orientation of the peckeging 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 watex.
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(4) Free drop test: The specimen shall fall onto the target so as to suffer
meximum demage in respect of the safety features to be tested.

(s) The height of fall measured from the lowest point of the package to *the
vpper surface of the target shall be as specified in Tahle V(1.

TABLE XVIII. FREE-FALL DISTANCE FOR PACKAGES

Package weight Free fall distence
(kg) (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 1

(b) For Fissile Class II packsges, the free drop specified ebove shall be
preceded by a free drop from a height of 0.3 m on each commer or, in the case
of a cylindrical package, onto each of the quarters of each rim.

(c) For fibreboard or wood rectangular packeges not exceeding 50 kg in weight,
a separate specimen shall be subjected to a free drop onto each corner from a
height of 0.% m.

(d) For fibreboard cylindrical packages not exceeding 100 kg in weight, a
separate specimen shall be subjected to a free drop onto each of the quarters
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 compreasive load equal to the greater of the following:

(s) the equivalent of 5 times the weight of the actual package;

(b)  the equivalent of 1200 kg/m2 multiplied by the vertically projected area.
of the package.

The load shall be applied uniformly to two opposite sides of tke specimen, one
of which shall be the base on which the package would normally etend.

(6) Penetration test: the specimen shall be placed on & rigid, flat,
horizontal surface which will not move significantly while the test is being
carried out,

(2) A ber of 3.2 cm diameter with a hemisphericel end and weighing 6 kg shall
be dropped and directed to fall, with its longitudinel axis vertical, onto the
centre of the weakest part of the specimen, so that, if it penetrates
sufficiently far, it will hit the containment vessel. The bar shall not be
significantly deformed by the test pexrformance.
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(b) The height of £8ll of the bar measured from its lower end to the upper
surface of the specimen shall be 1 m.

6. Additional tests for Type A packeging designed for liquids and gases

3636 (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
question than the other, in which case one specimen shall be subjected to the
more severe test.

(2) Free dvop test: the specimen shall fall onto the terget so as to suffer
the maximum damage 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 363526; except that the height of fell shall be increassed to 1.7 m
from the 1 m specified in marginal 3635(6)(b).

Te Tests for demonstrating ability to withstand accident conditions in
irensport

3637 (1) The specimen shall be subjected to the cumuletive effects of the
mechanical testa specified in paregreph (2) and the thermel test specified
in peregreph (3) in that order. A separate specimen shall be subjeoted to the
effect of the water immersion test in paragreph (4).

(2) Mechanical test: the test shell 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 meximum damsge in the thermel test which follows.

(a.) For drop I, the specimen shall fall onto the target so as to suffer the
maximum demage, and the height of fell measured from the lowest point of the
specimen to the upper surface of the target shall be 9 m.

(v) For drop II, the specimen shall fall onto the target so as to suffer the
maximum demage, and the height of fall measured from the intended point of
impact of the specimen to the upper surface of the target shell be 1 m. The
target in this case shall bte the upper end of a solid mild steel bar of
circular section, 15 cm * 0,5 cm in dismeter. 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 merginal 3634 and shall be 20 cm long unless a longer bar would
cause greater demsge; in that case, a bar of sufficient length to cause maximum
damage shall be used.

(3) Thermal test: any thermal test shall be considered as satisfactory

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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3638

3639

3640

radiation envirorment of 800°C with an emissivity coefficient of at least 0.9.
For purposes of celoulation, the surface absorptivity shall be either that
value which the package mey be expected to possess if exposed to a fire or 0.8,
whichever is greater. In addition, when significant, convective heat input
shall 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
epecimen: .

(a) the gpecimen gha2ll not be cooled axrtificially until another three houra
have elapsed or until it has been demonstrated that all internal temperatures
have begun to fall, whichever is the earlier; and

(b) eny combustion of materisls of the specimen shall be allowed to proceed
for three hours after the cessation of externsl hesting to the specimen unless
it teminstes earlier naturally.

(4) Water immersion test: the specimen shall be immersed under a head of
water of at least 15 m for a period of not less than eight hours. For test
purposes, sn externsl pressure of water of 1.5 kg/cm2 (gauge) will be
considered to meet these conditions.

8. Vater in-leeksge teast for packsges contai. fissile substances

(1) Packages other than Fissile Class I or Fissile Class II packages and any
packagea for which water in-leakage or out-leakege to the extent which results
in greatest reactivity has been asgumed for purposes of assessment under
marginals 3614(2) and 3619(b) shall be exempted from the test.

(2) Before the specimen is subjected to the water in-leakage test sgecified
below, 1t shall be subjected to the tests in merginals 3637(2) and (3).

(3) The specimen shall be immersed under a head of water of at leest 0.9 m
for a period of not less than eight hours and in the attitude for which meximum

leakage is expected. TFor this test an ambient temperature of 38°C is not
required.

9. Tests for integrity of conteinment snd shielding

Any teat or inspection method may be employed to determine whether the
requiremants of this Chapter have been met after the specimen has been subjected
to the tests in marginals 3635 to 3637, provided that the method can be
demonstrated to meet the relevant requirements of merginsls 3601 to 3604.

c. TESTS FOR SPECIAL FORM RADIOACTIVE SUBSTANCES
1. Ceneral

(1) The tests are: the impact teat, the percussion test, the bending test
and the heat test.

(2) Specimens (solid radiosctive 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 breek or shatter when subjected to the impact,
percussion or bending tests.

(5) The specimen shell 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 marginel 3642,

2. Test methods

3641 (1) Impact test: the specimen shall fall onto the taxrget from e height of 9 m.
Thz target shall be as deiined in merginal 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 as to produce an impact 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 diasmeter
with the edges rounded off to & radius of 3 mm £ 0.3 mm. The lead, of hardness
number 3.5 to 4.5 on the Vickers scale and not more then 25 mm thick, shall
cover an ares 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

a8 to cause maximum damage.

(3) Bending test: the test is applicable only to long, slender sources with
both & minimum length of 10 cm and a length to minimum width ratio of not less
then 10. The specimen shall be rigidly clemped in a horizontal position so
that one half of its length protrudes from the face of the clemp. The
orientation of the specimen shall be such that the specimen will suffer maximum
damage when its free end is struck by the flat face of a steel billet. The
billet shell strike the specimen so as to produce an impact equivalent to that
resulting from a free vertical fall of 1.4 kg through 1 m. The flat face of
the billet shall be 25 mm in diameter with the edges rounded off to a redius
of 3 mm to + 0.3 mm.

(4) Heat_test: the specimen shall be heated in air to a temperature of 800°C
snd held at thet temperature for a period of 10 min and shall then be allowed
to cool. ’

3. Leaching assessment methods

3642 (1) For indispersible solid substences:
(a) The specimen shall be immersed for seven days in water at ambient
temperiture. The water shall have a pH of 6 to 8 and a maximum conductivity
of 10,5/cm at 20°C.

(b) The water with specimen shall then be heated to a temperature of 50° + 5°C
and maintained at this temperature for four hours. -
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(c) The activity of the water shall then be determined.
() The spacimen 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 spenimen shall then be immersed in water of the seme specification oo
in (a) above and the water with specimen heated to 50°C + 5°C and maintained at
this temperature for four hours.
(£) The sctivity of the water shall then be determined.
The sctivities determined in (¢) and (f) above shall not exceed 0.05 ;Ci.
(2) For encapsulated substancez:
(2) The epecimen shall be immersed in water at smbient temperature. The water
shall have a pHd of 6-8 with a maximum conductivity of 10, S/cm. The water and
specimen shall be heated to a tempersture of 50°C + 5°C and meintained at this
temperatuxre for four hours.
(¥) The activity of the waier sheil then be determined.
(c) The specimen shall then be stored for at leest seven days in still air
at a terperature not less than 30°C.
(@) Repeat (a).
(e) The activity of the water shall then be determined.
The activities determined in (b) and (o) above shall not exceed 0.05 uCi.
D. INSPECTION REQUIREMENTS TO BE FUIFILLED EEFORE FIRST USE AND EEFORE
EACH SHIPMENT OF CERTAIN TYPES OF PACKAGES
1. Before firat vse
3643 Before first use of any package, the following requirements shall be

complied with by the consignor:

(2) For each Type B(U) and Type B(M) package, it shall be ensured that the
effectiveness of its sghielding and containment, and, where necessary, the

heat transfer characteristics, are within the limits sppliceble to or specified
for the approved desigm.

Sb) If the design pressure of the containment syster exceeds 0,35 kg/cm2
gauge), it shall be ensured that the contginment system of each package
conforma with the approved design requirementa releting to the capability of
thet system to meintain its integrity under pressure.
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(o) Where, in order to comply with the nuclear safety criteria, neutron
poisons are specifically included as components of the packaging primarily for
this purpose, tests shell be performed to confirm the presence end distributic:
of that poisoning.

2. Before erch shipment

3644 Before each shipment of any package, the following requirements shall be
complied with by the consignor:
(a) Type B(U) end Type B(M) packcges shall be held until equilibrium conditions
have been closely enough approached to demonstrate compliance with the shipment
requirements for temperature and pressure unless an exemption from these
requirements has received unilateral approval.
(b) It shall be ensured that all the requirements specified in the spproval
certificates have been satisfied.
(o) It shall be ensured by exsminetion and/or appropriate tests that 2ll
closures, vslves and other openings of the containment system through which the
radiocactive contents might eacape are properly closed and, where appropriate,
sealed in the manner for which the demonetrations of marginals 3603(1) and
3604(2) were made.
(d) It shall be ensured that the provisions of marginel 3600(5), with regexrd
to 1lifting attachments have been complied with.

3645~

3649
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3650

3651

CHAPTER IV, - CONTROLS FOR TRANSPORT AND STORAGE IN TRANSIT
A, MIXED PACKING

A package containing radiocactive substanoces shall not contain any other
items except such articles and documents as are necessary for the use of the
radiocactive substances. Such items may be included, provided that there is
no interaction betwesn them and the packaging or contents that would xeduce
the safety of the package.

B.  NON-FI¥ED RADIOAGTIVE CONTAMINATTON

The non-fixed radioactive contamination on any external surface of the
package shall be kept as low as practioable and shall at no time during
normal transport exceed the levels leid down in Table XIX. The level of nong
fixed radioactive 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 weol
or any othexr material of this nature.

Packages used for the transport 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 related to the likelihcod of radioactive.contamination having been
absorbed into the surface coating, particularly paint. When activity ig
likely to be leached to the surface of the package, the contimed use of
such a package shall be conditional upon a radiation safety assessment by a
qualified person.

TABLE XIX., MAXTMUM PERMISSIBLE LEVELS OF
NON~FIXED RADIOACTIVE CONTAMINATION

Maximum permissible level
Cont b (see Note a/) (rCifem?d
Natural and depleted uranium and 1073
natural thorium only

Beta and gamma emitters and the low~ -4
toxicity alpha emitters specified 10
in Note b/ below

All other alpha emitters 107°

Notes: _a_./ The above levels are permissible when averaged over any
area of 300 cm? of any part of the surface.
b/ Low toxicity alpha emitters:

Uranium-235 or uranium-27%8; thorium~232; thorium=-228 and
thorium=230 when diluted to a specific activity of the same
order as that of natural uranium and natural thorium;
radionuclides with a half-life of less than 10 days.
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C.  CATEGORIES

3652 Packages and containers (‘ooth large and sma.ll) shall be in one of the
following three categories:

l. Cotegory I-VHITE

3653 (1) Packages: When the radiation level originating from the package at
any time during normal transport does not exceed 0.5 mrem/h at any location
on the external surface of the paciage, and the package does not belong to
Fissile Class II or III.

(2) Containers: Vhen the container contains packages of radiocactive
substances none of which is in a categoxry higher than Category I-WHITE.

24 Catepory IT-YELLOW

3654 (1) Packages: Vhen the radiation level limit in marginal 3653(1) is
exceeded, or the package belongs to Fissile Class II, provided that:

(a) the radiation level originating from the paclkage 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 transport index at amy time during normal transport does not
exceed 1.0.

(2) Containers: Vhen the transport index of the container at any time
during normal transport does not exceed 1.0, and when it contains no packages
of T'issile Class III.

3. Category ITT~YBLLOW

3655 (1) Packages: WVhen 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 paclkage is being transported under special arrangement, provided
that:

(2) 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 package, except that, for full load shipments under
the conditions specified in marginal %659(7), the maximum allowable level
shall be 1000 mrem/h; and

(b) the transport index at any time during uwormal transport does not
exceed 10 unless the package is being transported as full load.

(2) Containers: when the transport index of the contaimer, at any
time during normal transport, exceeds 1.0, or when the container carries
packages belonging to Fissile Class III, or when it is being transported
under special arrangement.
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3656

3657

D. LABELLING AND MARKING (see Appendix 4.9)

(1) Fach peckage and container (both large and small) shall bear at
least two lahels which conform to the models 6A, 6B or 6C in Appendix 4.9
according to the catemory (see marginals 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 opposite 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 vackage (for example: sirontium -90; irradiated
uranium, radioactive LSA);

(b) next to the word "aciivity" shall be written the activity in curies;

Note This activity may also be expressed in micro, milli or kilocuries on
condition that the prefixed micro, milli and kilo are written in full;

(c) on the label to model Nos. 6B and 6C shall be written, in addition,
the transport index in the largest possible figures in the frame intended for
that purpose.

(4) Each package 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) Each package which conforms to a desigh approved under marginals
3672 to 3674 shall be plainly and durably marked on the ocutside 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 B(I’I{ paokage
design, with "Type B(U)" or "Type B(M)".

(7) Each package which conforms to a Type B(U) or Type B(M) package
desigm shall have the outside of the cutermost 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 11I-YELLOwShall be separated in carriage

and in storage from packages which beax a label with the word "FOTO" by the
safety distances given in the table in marginal 240 010 of Appendix B.4.
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3658

3659

F. STORAGE IN TRANSIT

(1) Packages of radioactive substances shall not be stored near
dangerous goods with which mixed loading is prohibited (see marginal 2450(3)).

(2) The mumber of Category II-YELLOW and Category ILI-YELIOW packages
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 not exceed 50. Groups of such packages and containers
shall be stored so as to maintain a spacing of at 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-YELLOW or 5 Category III-YELLOW packages in any one group of packages.
Where paclkages of both categories are present, one Category III-YELLOW
package shall be taken as equivalent to ten Category II-YELLOV packages.

(4) Except in the case of Fissile Class II or Class III packages, the
limitations in marginal 3658(2) do not apply to packages marked 'RADIOACTIVE
LSA' and containing low speocific activity substance or those marked
'RADIOACTIVE LLS' and containing low level solid radioactive substance when
they are maintained in a compact stack or in containers.

(5) Mixing of different kinds of packages, including Fissile Class I
packages with Fissile Class IT packages, is permitted.

G. TRANSPORT

(a.; Packages

(1) Packages shall be so loaded in vehicles that they canmnot shift
dangerously, upset or fall.

52) Provided that its 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 siowage
provisions except as may be specially required by the competent authority
in an appropriate certificate. If the heat flux exceeds 15\1/1112 the package
shall be carried as full load.

(3) Cztegories I-WHITE, II- or III-YELIOW packages shall not be
ocarried 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
pacl:ages with Fissile Class II packages, is permitted.

(5) Accumlation of packages and containers shall be controlled as
follows:
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(a.) For both packages and containers, the number of packages and
containers shall be so limited that the total sum of the transport indices
in any vehicle does not exceed 50. Where 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 2m from the outside surface of a freight container or vehicle. For
Fissile Class II or III consignments, or mixtures thereof, the full load
shall not include more than the allowable number 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:

(a) 1000 mrem/h at any point on the external surface of any package,
provided that:

(1) the vehicle is equipped with an enclosure which, during
normal transport, prevents the access of unauthorized persons
to the interior of the enclosure;

(ii) provisions are made to secure the packages so that their
position within the vehicle remains fixed during normal iransport;

(iii) there are no loading or unloading operations between the
beginning and end of the transport.

Under other conditions, the radiation level at any point on the extermal
surface of the package shall not exceed 200 mrem/h.

(b) 200 mrem/h at any point on the cuter surface of the vehicle or
large container, including the upper and lower surfaces, and, in the case
of an open vehicle szt 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

(¢) 10 mrem/h at any noint 2m from the vertical planes represented
by the outer lateral 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 noxmally occupied position of a
vehicle shall not exceed 2 mrem/h during transport. Under such circumstenoes
the carrier shall ensure that the driver or any acocmpanying personnel,
shall not receive more radiation than 0.5 rem. in any 12 month period.
Maintaining the minisum 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.

(b) As an alternative to (a) above, the carrier may cperate to a
scheme of work approved by the competent authority whereby recoxrds must be
kept by him of the times spent by pers:}ns 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, ISA (I), may be cerried in tank
vehicles subject to the following conditions:

(a) materialas from which the receptacles and closures are made shall
not be liable to attack by the contents mor form with them harmful or
dangerous compoundsj

(b) receptacles shall not possess any opening (taps, velves, etc.) in
their lower part and shall be hermetically sealed;

(c) receptacles shall be of metsl and earthed electrically;

. d) receptacles for substances having vapour pressure exceeding

1.1 kg/em? at 50°C shall comply with the regulatioms of marginal 210 350

and shall be submitted to an inner hydraulic pressure test carried out by

an expert approved by a competent anthority in the field of compressed gases.
The interior pressure to be applied should be: 3 kg/cm2 when they are
intended for the carriage of liquids which have a vapour pressure which does
not exceed 1.75 kafem® at 50°C; 4 kg/om2 uhen they are intended for the
carriage of liquids which have a vapour pressure more 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 internal 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 oarried in tank-
3662~ containers subjeot to the requirements of Appendix B.l.
3669
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3670

36T

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 merginal 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 radiocactive substances, with the exception of
the substances specified in Schedules 3 and 4, shall require unilateral approval.
An application for approval shall include:

(a) =2 deteiled description of the substancee or, if a capsule, the contsnts;
particular reference shall be made to both physical and chemical states;

(b) a detailed statement of the design of any capsule to be used, including
complete engineering drawings and achedules of materials and methods of
construction to be used;

(c) a statement of the tests which have been done and their results, or
evidence based on calculative methods to show that the substances are capable of
meeting the teats, or other evidence that the special form radioactive 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 atiribute to that design an identification
mark. The certificate shall specify the details of the radiocactive substances.

B, APPROVAL OF PACRAGE DESIGNS

1. Approval of Type B(U) package desimme (including those for Fissile
Clags I, Class II and Cless III packages which are also subject to
merginal 3674)

(1) Any design of Type B(U) packege originating in a country party to ADR shall
be approved by the competent authority of this country; if the country where the
package has been designed is not party to ADR, carriege 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-signed by the competent authority of the first ATR country reached by
the consignment;

(‘b) if no certificate has been supplied, the package design is approved by
the competent authority of the first ADR country reached by the consignment;
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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;

('b) a detailed statement of the design, including complete engineering
drawings and schedules of materials and methods of construction to be used;

(c) 8 statement of the teats which have been done and their results, or
evidence based on calculative methods or other evidence that the package design
is adequate to meet the requirements of marginals 3602 and 3603;

(d) the proposed operating and maintenance instructions for the use of the
package, in particular, in the case of packages likely to be immersed in
conteminated ponds, the provisions incorporated to ensure that the surface of
the packege is not contaminated above the permitted levels;

(e) if the packagg is designed to have a meximum normal operating pressure
in excess of 1.0 kg/cm @auge), the application for approval shall, in particular,
state, in respect of the materials of construction of the containment system, the
apccifications, the samples to be taken and the tests to be made;

(f) vhere the proposed contents are irradiated fuel, the applicant shall
state and justify any assumption in the safety analysis relating to the
characteristics of the fuel;

(g) 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
container (see marginal 3681 (1)(a));

(h) a reproducible illustration not larger than 21 cm x 30 cm, showing the
make-up of the package.

(3) The competent authority shall establish a certificate stating that the
approved design meets the regquirements for Type B(U) packages (see merginale 3677
and 3678).
2. Approval of Type B(M) package desigm (including those for Fissile
Llass I, Class TI and Class IIT packeges which are also subject to
marginal 3674)
3673 (1) Bach type B(M) package design shall require multilateral approval

(2) An epplication for approval of a Type B(M) package design shall include, in
addition to the information required in marginal 3672%;) for Type B(U) packages:

(a) a list of those specific additional requirements for Type B(U) packages
specified in marginal 3603 with which the package does not conform;
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(b) any proposed supplementary operationel controls */' to compensate for the
deficiencies listed in (a above; and

(c) a statement relative to any special loading, carriage, unloading_, or
handling procedures;

(d) the maximum and minimum ambient conditions (temperature, soler radiation)
expected %o be encountered during transport and which have been taken into account
in the design.

(3) The competent authority shall establish a certificate stating that the
approved package deaien meets the requirements for Type B(M) packages (see
marginals 3677 to 3679).

3. Approval of Fissile Class I, Class IT and Class IIT package desigm

3674 (1) Package designs complying with the examples in marginal 3620, 3623, or 3624
shall require no further competent authority approvals.

(2) Package designs complying with the examples in marginals 3616 and 3622 shall
require unilaterasl approval.

(3) All other package designs shall require multilateral approval.

(4) An application for approval shall include all information necessary to
satisfy the competent authority that the design meets the requirements of
marginals 3610 to 3624.

(5) The competent authority shall establish a certificate (see marginals 3677
to 3679) stating that the approved package design meets the requirements of
marginals 3610 to 3624, .

C. APPROVAL OF SHIPMENTS
3675 (1) Multilateral shipment approvals shall be required for the following packages:
(a) Type B(M) packages specially designed tc allow continuous venting.
(b) Type B(M)O?ackages containing radioactive materiale with an activity

greater then 3 x 107 A, or 3 x 10 A2, as appropriate, or 3 x 10" Ci, whichever is
the lower;

*/ That is, operational controls during transport not routinely provided for in
this Append:.x but which are considered necessary to ensure the safety of the package
during trensport, such as human intervention for temperature or pressure measurements
or for periodical venting. These controls shall also take into account the
possibility of unexpected delay.
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(c¢) Fissile Class II packeges complying with marginal 3620,
(d) Fissile Class III packages.

However, a competent authority can authorize transport into or through its
country, without shipment approval, 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 is
sought;

('b) the actual contents, the type of vehicle and the probable or proposed
route; and

(c) how the special precautions and epecial administrative and operational
controls referred to in the package design certificates issued under
merginals 3673 and 3674, are to be put into effect.

(3) Upon approval of the shipment, the competent anthority shall isesue a
certificate (see marginale 3677 to 3679).

(4) The packege and shipment certificates may be combined into a single
certificate.

D. APPROVAL OF TRANSPCRT BY SFECIAL ARRANGEMENT

3676 (1) A coneignment of radiocactive substances which does not saiisfy all the
applicable requirements of this Appendix shall be transported only by epecial
arrengement, which alweys requirees multilateral approval. The special
arrangements 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 requiremente 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 cennot be made in full accordance with the applicable roquirements of
this Appendix; and

(b) a statement of any special precautions or special administrative or
operational controls which shall be teken during transport to compensate for the
failure to meet the applicable requirements of this Appendix.

(3) Upon approval of the speuial arrangement, the competent authority shall
iseue a certificate (see marginals 3677 to 3679).
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E. COMEETENT AUTEORITY CERTIFICATES OF APFROVAL

1. Competent authority identification marks

3677 (1) Each approval certificate issued by a competent suthority shall be identified
by an identification mark. The mark shall be of the following generalized type:

Symbol of nationality of country *; /Number/Type Code

(2) The number shall be assigned by the competent authority, and shall be
unique and specific with regard to the particular design or shipment. The
shipment approval identification mark shall be clearly identified with the package
deeign approval identification mark.

('b) The following type codes shall be used in the order listed to indicate
the types of approval certificates issued:

A Type A package design (when alsc a fissile class package)
BgU; Type B U; package design

B(M Type B(M) package design

P Fissile class package design

s Special form material approval

T Shipment

X Special arrangement.

(2) These type codes shall be applied as follows:

(a) Each certificate and each package shall bear the appropriate identification
mark composed of the symbols prescribed in paragraph (1) except that for packages,
only the applicable package design type codea shall appear following the second
ptroke, i.e. the "S", "T" and "X" shall not appear in the identification marking
on the package. VWhere 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 package approved by Austria for
package design number 132 (to be marked on both the package
itself and on the package design approval certificate).

A/132/B(M)FT: The shipment epproval certificate identification marl issued
for that package design (to be marked on the certificate only),

A/137/Xs The shipment approval certificate identification mark issued
for Austrian design 137 under a special arrangements
shipment (to be marked on the certificate only).

*/ The signs referred to are the national distinguishing signs for wotor vehicles
in international traffic.
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3678

('b) Where mltilateral approval is effected by validation, only the
identification marks issued by the country of origin of the design or shipment
would be used. Where mltilateral approval is effected by issue of certificates
by successive countries, each certificate would bear the appropriate mark and the
package whose design was 8o approved would bear all appropriate identification
parks. For example,.

2A/13 2/8 gngp)

CH/28/B(M)F)

would be the identification marks of a package which was originally approved by
Austria and was subsequently approved, by separate certificate, by Switzerland.
Additional identification marks would 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., TFor example,
A/{32/B (U)F. (Rev.2) would indicate revision 2 of the Austrian-approved package
design certificate; or A/132/8(T)F.(Rev.0) would indicate the original issue of
the Austrian-approved package design certificate. For original issue the
parenthetical expression is optional and other words such as "(original issue)"
may also be used in lieu of "(Rev.0)". Certificate revision numbers may only
be issued by the country issuing the original certificate number. Revision by
other than the issuing country shall require a new certificate and
identification number.

(a) Additional symbols (as may be necessiteted by national requirements) mey
be added in brackets to the end of the identification mark. TFor exemple,
A/132/8(T)F (SP503).

(e) It is not necessary to alter the identification mark on the package 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 packege 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:

(2) The competent authority identification mark.

('b) A brief description of the packaging, including materials of
construction, gross weight, general outside dimensions, and appeavance., This
shall include a reproducible illustration not larger than 21 cm by 30 cm,
showing the make-up of the package.

(c) A brief specification of the permitted contents, including any
restrictions 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 (including those of the various isotopes, if appropriate), amounts in
grams for fissile substances, and whether in special form.
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(d) Additionally, for fissile class packages:

(i) Fissile Class I: a detailed deacription of the permissible contents and
any special features, on the basis of which the leakage of water in respect of
certain void spaces has been assumed in the criticality assesement (eee
marginal 3613(b)).

(i1) Pissile Class II: a detailed description of the permissible contents
the corresponding allowable numbers (or transport index) and any special features,
on the basis of which the leakage of water in respect of certain void spaces has
been assumed in the criticelity assessment (see marginal 3618 (b)).

(i11) Pisslle Class I1I: a detailed description of the individual comsi nte
including the permissible contents and the corresponding allowable numbers (or

transport ind.lces) together with any special precautions to be taken during
transport.

(e) A statement regarding the ambient conditions assumed for purposes of
design (see marginal 3602 (4')1§.

(£) For Type B(M) packages, a statement specifying those prescriptions of
maerginel 3603 with which the packege does not conform and any emplifying
information which may be useful to other competent authorities.

(g) A reference to the following information provided by the applicant:

(i) instructions on the use and meintenance of the packaging;

(ii) the actions to be teken by the consignor prior to the shipment, e.g. any
special decontamination procedures.

(h) A detailed listing of any supplementary operational 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,conteiners, and any necessary
routing instructions.

(1) Emergency arrangements specific to the approved design.

(m) The following statement: "This certificate does not relieve the
consignor from compliance with any requirement of the government 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 date or
information.

3. Validation of certificates

3679 Multilateral approvals may be by validation of the original certificate
issued by the competent authority of the country of origin of the design or
shipment.

P. CONSIGNOR'S RESPONSIBILITIES
1. Particulars of consignment

3680 The consignor shall include in the transport document for each consignment
of radioactive substances, as well as the description given in the appropriate

schedule, the following details:

(a) The statement "The nature of the goods and the packaging are in
conformity with the provisions of ADR".

(v) The identification mark for each competent authority certificate (special
form, package design, and ehipment) applicable to the consignment.

(c) The name of the radioactive substences, or nuclide.

(d) A description of the physical and chemical form of the substance, or
vhether it is in special form.

(e) The activity of the radiocactive substances in appropriate curie units.
(f) The category of the package, i.e. I-WHITE, II-YELLOW, III-YELLOW.
(g) The transport index (Categories II- and III-YELLOW only).
(h) For a consignment of fissile substancest
(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 and notification for cerriers
(1) The consignor shall provide in the transport document a statement regarding
actions, if any, that must be taken by the carrier. The statement shall be in

the lenguages deemed necessary by the carrier or the authorities concerned, and
shall include at least the following pointe:
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(a.) supplementary operational requirements for loading, tramsport, storage,
unloading, handling, and stowage for safe dissipation of heat, or a statement
that no supplementary operationsl requirements are necessary zgee
marginal 3676 (h));

(b) any necessary routing instructions (see marginal 3678 (k)).

{c) emergency arrangements speocific to the approved design (see
marginal 3678 ( 1°§

(2) In all cases where approval of the shipment or prior notification to the
ocompetent authority is required, all the oarriers shall be informed of the
requirements in advance, in oxrder that they may take in good time any measures
required for the transport.

3. Hotifiocation to competent awthorities

(1) Before the first shipment of a Type B{(U) pgckage contaiping radioactive
ﬂubstmoea with an ectivity greater than 3 x 1 A, or 3 x 10°A,, as appropriate,
or 3 x 10°Ci, whichever is the lower, the consigngsr shall ensurs that copies of
each applicable competent suthority 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 sompetent authority, nor is the competent authority
required to make such ecknowledgement of receipt of the certificate.

(2) Por each shipment listed in (a) to (@) below inclusive, tha consignor shall
notify the competent authorities of each country in whose territory the
consignment is to be transported. This notification shell be in the hands of
each competent anthority pribr to the commencement of the shipment, and preferably
et least 15 days in advance.

(a) Type B(U) ogacknges oonta:l.ning radiomctive substances with an activity

greater than 3 x 1 or 3 x 103 A2, as appropriate,or ¥ x 10401, whichever is
the lower.

(b) Type B(M) packeges.
{o) Pigsile Class TIT packages under marginal 3674 (3).
(4) Transport by special arrangement.

(3) The consignment notification shell include:

(a) sufficient information to enable the identification of the packaga,
inoluding sll applicable certificate numbers and identification marks; end

() information on the date of shipment, the expscted date of arrivel and
proposed roubing.
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(4) The consignor is not required to send a separate notification if the
required information has been 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
‘this Appendix and a copy of the instructions with regard to the proper closing
of the package and other preparation for shipment before making any shipment
under the terms of the certificates.

G.  QUALITY CONTROL IN FABRICATION AND MAINTENANCE OF PACKAGING

3684 The manufacturer, consignor, or user of an approved package desig: .asll be
prepared to demonstrate to any cognizant competent authority that:

(a.) the constructional methods and materials used for the consiructili-n of
the packaging are in accordance with the approved design rzquiremsnts; the
competent authority may carry out inspection of the packaging during consiruction;

(b) all packegings built to an approved design shall be maintained in good

condition so that they continue to comply with all relevant regulatory criteria,
even after repeated use.

3685~
3689
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DETERMINATION OF Ai AND A,

1. Single radionuclides

CHAPTER VI -~ ACTIVITY LIMITS

3690 (1) For single radionuolides of known identity, the values of

and are

&lven in Table XX. The walues of A; and iy are also appliceble Tor onuclides
contained in (X, 1) or (y: W)  neutron sources.
TABIE XX, A and A, VALUES FOR RADIONUCLIDES
Symbol of Element and A (01) 8, (o1) fg:ifﬁ;
radionuolide atomic number (Ci /g)
227, Actinium (89) 1000 0.003 7.2 x 1o6
228, 10 4 2.2 x 10
105y, Silver (47) 40 40 3.1 x 104
110Agm 7 7 4.7 x 103
11, 100 100 1.6 x 10°
aq, Americium (95) 8 0.008 3.2
243, 8 0.008 1.9 x 1071
37, (compressed or Argon {18) 1000 1000 1.0 x 10°
uncompressed )
41, _(uncompresaod) 20 20 4.3 x 103
41Ar(compresaed) 1 1 4.3 x 10
e Arasenic (33) 1000 400 2.4 x 104
Thyo 20 20 1.0 x 10°
650 10 10 1.6 x 102
N 300 300 1.1 x 10
211,, Astatine (85) 200 7 2.1 x 168
193, Gold (79) 200 200 9.3 x 10°
196, 30 30 1.2 x 10°
198, 40 40 2.5 x 10°
199,, 200 200 2.1 x 10°
131, Barium (56) 40 40 8.7 x 104
133g, 40 10 4.0 x 10°
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Specific
rﬁzgic;i‘de a?o:?:\:b:r L"‘ (0s) A2 (0s) M(;gi;ity
)
1405, Bariwm (cont'd) 20 20 7.3 x 10*
T5e Berylliwm (4) 300 300 3.5 x 107
206, Bismuth (83) 5 5 9.9 x 10
207, 10 10 2.16x10°
210 (p.5) 100 4 1.2 x 10°
212, 6 3 1.5 x 107
2495, Berkelium (97) 1000 1 1.8 x 10°
82y, Bromine (35) 6 6 1.1 x 168
14, Carbon 6) 1000 100 4.6
45, Calcium (20) 1000 40 1.9 x 104
475, 20 20 5.9 x 10
1094 Cadmiwm (48) 1000 70 2.6 x 10°
115, 20 30 2.6 x 10%
11504 ) 80 5.1 x 107
139, Cerium (58) 100 100 6.5 x 10°
141, 300 200 2.8 x 10
143, 60 60 6.6 x 10°
144, 10 7 3.2 x 107
249., Californium (98) 2 0.002 3.1
2505, 7 0.007 | 1.3 x 10?
252, 2 0.09 | 6.5x10°
36g Chlorine (17) 300 30 3.2 x 10;2
384, 10 10 1.3 x 10
242 Curium (96) 200 0.2 3.3 x 10°
243, 9 0.009 | 4.2 x 10
244, 10 0.01 8.2 x 10
245, 6 0,006 | 1.0 x 207
246, 6 0.006 | 3.6 x 107"
56, Cobalt (27) 5 5 3.0 x 10%
5760 90 90 8.5 x 107
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Specific

P T N I

g)

580 Cobalt (cont'd) 1000 1000 5.9 x 10°
584, 20 20 3.1 x 104
605, 7 7 1.1 x 10°
51, Chromium (24) 600 600 9.2 x 104
131, Ceesium (55) 1000 1000 1.0 x 10°
134, m 1000 1000 7.4 x 108
1344, 10 10 1.2 x 10°
1354, 1000 100 8.8 x 1074
136, 7 7 7.4 x 104

137, 30 20 9.8 x 10
644, Copper (29) 80 80 3.8 x 108
165])y Dysprosium (66) 100 100 8.2 x 106
166, 1000 200 2.3 x 10°
169, Exbium (68) 1000 300 8.2 x 104
1Ty, 50 50 2.4 x 10°
152 m Buropium (63) 30 30 2.2 x 106
152 20 20 1.9 x 102
1545, 10 5 1.5 x 10
1555, 400 90 1.4 x 10°
18, Flvorine (9) 20 20 9.3 x 107
52pe Iron (26) 6 6 7.3 x 1o6
55pe 1000 1000 2.2 x 107
e 10 10 4.9 x 10
725, Gallium (31) 7 7 3.1 x 108
1535, Gadolinium (64) 200 100 3.6 x 107
1594 300 300 1.1 x 166
T, Germenium (32) | 1000 1000 1.6 x 10°

3q Hydrogen (1) see T-Tritium

181y, Hafnium (72) 30 30 1.6 x 104
1970 Mercury (80) 200 200 6.6 x 107
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Symbol of Element and A (ci) A, (ci) izigift_;
radionuclide atomlc nunher (cilg)
197g, Mercury (cont'd) 200 200 2.5 x 10°
2035, 80 80 1.4 x 104
166, Holmiwn (67) 30 30 6.9 x 107
125, 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 103
132, 7 7 1.1 x 102
133, 30 30 1.1 x 10
134, 8 8 2.7 x 102
135, 10 10 3.5 x 10
13 n Indium (49) 60 60 1.6 x 107
114 m 30 20 2.3 x 10‘;
15 m 100 100 6.1 x 10
190, Iridium (77) 10 10 6.2 x 104
192, 20 20 9.1 x 10°
1947, 10 10 8.5 x 102
42, Potassium (19) 10 10 6.0 x 10
85y, (uncompressed) Krypton (36) 100 100 8.4 x 106
85y, (compressed) 3 3 8.4 x 106
85k (uncompressed) 1000 1000 4.0 x 10°
8% (compressed) 5 5 4.0 x 10°
87y (uncompressed ) 20 20 2.8 x 107.
87kr (compressed) 0.6 0.6 2.8 x 10’
140, Lenthanun (57) 30 30 5.6 x 10°
LLS Low-level s0lid radiocactive material
See Marginal 2450 (2)
LSA Low specific activity material
See Marginal 2450 (2
T, Lutetium (71) 300 300 1.1 x 10°
MFP Mixed fission products 10 0.4
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s, | Beme lae | oneo |
i/g).
28Mg Magnesimm (12) 6 5.2 x 10°
52, Manganese (25) 5 4.4 x 10°
54 20 20 8.3 x 10°
Sy 5 5 2.2 x 107
o Molybdenun (42) 100 100 4.7 % 107
22y, Sodium (11) 8 8 6.3 x 107
24y 5 5 8.7 x 10°
93 Niobium (41) 1000 200 1.1 x 107
95 20 20 3.9 x 10t
T 20 20 2.6 x 107
147y, Neodymium (60) 100 100 8.0 x 104
149, 30 30 1.1 x 107
s Nickel (28) 1000 900 8.1 x 107%
63Ni 1000 100 4,6 x 10
€53 10 10 1.9 x 107
23Ty, Neptunium (93) 5 0.005 | 6.9 x 1074
239, 200 200 2.3 x 10°
185, Osmium (76) 20 20 7.3 x 10°
191, 600 400 4.6 x 104
191, m 200 200 1.2 x 10°
193, 100 100 5.3 x 10°
52, Phosphorus (15) 30 30 2.9 x 10°
230p,, Protoactinium (91) 20 0.8 3.2 x 104
231, 2 0.002 | 4.5 x 1072
233, 100 100 2.1 x 104
210, Lead (82) 100 0.2 8.8 x 10
212P'b 6 ’ l.4 x 106
1035, Palladium (46) 1000 700 7.5 x 104
109, 100 100 2.1 x 10
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Symbol of Element and A (c1) a, (c1) 22:::&;
radionuclide atomic number (ci /8)
475, Promethium (61) 1000 80 9.4 x 102
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
143, 300 200 6.6 x 10%
191, Platinum (78) 100 100 2.3 x 109
195, 200 200
197,,m 300 300 1.2 x 107
197, 300 300 8.8 x 109
238y, Plutonium (94) 3 0.003% 1.7 x 10
2395, 2 0.002 | 6.2 x 107
240, 2 0,002 | 2.3 x 107%
241, 1000 0.1 1.1 x 10°
242, 3 0,005 | 3.9 x 1070
223, Radiun (88) 50 0.2 5.0 x 104
224 6 0.5 1.6 x 10°
226, 10 0.05 1.0
228, 10 0.05 2.3 x 10°
&!6Rb Rubidium (37) 20 30 8. x 104
87pp, Unlimited Unlimited 6.6 x 10°
Bb {natural) Unlimited | Unlimited | 1.8 x 107°
186, Rheniun (75) 100 100 1.9 x 10°
187, Unlimited | Unlimited | 3.8 x 10'6'8
188, 10 10 1.0 x 10
Re (natural) Unlimited | Unlimited | 2.4 x 1070
105,m Rhodiwm (45) 1000 1000 3.2 x 107
105, 200 200 8.2 x 10°
222, Radon (86) 10 2 1.5 x 10°
g, Ruthenium (44) 80 ) 5.5 x 10°
103, 30 30 35,2 x 104
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Symbol of Element and 4 (c1) A, (c1) 2:33;
radionuclide atomic number (ci /8‘)
105, Ruthenium ° 20 20 6.6 x 10°
1065 (contta) 10 7 3.4 x 107
355 Sulphur (16) 1000 300 4.3 x 104
122 Antimony (51) 30 30 3.9 x 10°
1245, 5 5 1.8 x 10%
125, ) 30 1.4 x 10
465, Scandium (21) 8 8 3.4 x 104
475, 200 200 8.2 x 102
485, 5 5 1,5 x 10
58 Selenium (34) 40 40 1.4 x 104
g, Silicon (14) 100 100 3.9 x 107
U, Samarium (62) | Unlimited | Unlimitea | 2.0 x 1078
151 1000 50 2.6 x 10
153, 300 300 | 4.4 x 107
13, Tn (50) 60 60 1.0 x 104
125 10 10 1.1 x 10°
85g.m Strontium (38) 8o 80 3,2 x 10
85 30 30 2.4 x 104
87g.m 50 50 1.2 x 107
895 100 40 2.9 x 104
90g,. 10 0.4 1.5 x 102
9g 10 10 3.6 x 10
92¢.. 10 10 1.3 x 107
T (uncompressed) Tritium (1) 1000 1000 9.7 x 10°
? (compressed) 1000 1000
? (activated 1000 1000
luminous paint)
7 (absorbed on 1000 1000
so0lid carrier)
T (tritiated water) 1000 1000
T (other forms) 20 20
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Symbol of Element and 8 (o1) 4, (c1) ig?cﬁ_"iﬁ;
radionuclide atomio nunher (Ci /S)
182, Tantalum (73) 20 20 6.2 x 10
1604, ! Perbium (65) 20 20 1.1 x 104
96,0 Technetivm (43) 1000 1000 3,8 x 107
964, 6 6 3,2 x 107
970 1000 200 1.5 x 104
e 1000 400 1.4 x 1o;3
99 100 100 5,2 x 10
PIme 1000 80 1.7 x 102
125, m Pellurium (52) 1000 100 1.8 x 10%
127y.m 300 10 4.0 x 102
127, %0 300 2.6 x 10
1295 m 50 30 2.5 x 104
129, 100 100 2.0 x 107
131,m 10 10 8.0 x 10°
132y, 7 7 3.1 x 10
227, Thorium (90) 200 0.2 3,2 x 10%
228, 6 0.008 | 8.3 x 10
230, 3 0.005 | 1.9 x 1072
251y, 1000 1000 5.3 x 107
252, Unlimited | Unlimited | 1.1 x 1077
254r, 10 10 2.3 x 104
Th (natural) Unlimited Unlimited |(see Table XXI)
Th (irradiated) a/ a,
200, Thallium (81) 20 20 5.8 x 10
201 200 200 b 2,2 x 107
2024, 40 40 5.4 x 10t
204y, 300 30 4.3 x 10°

8/ The values for A; and A, shall be calculated in accordance with marginal 3691(3)
taking into account the activity of the fission producte and uranium-233 in
addition to that of thorium.
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Symbol of Element ana [ A (ct) A, (01) fgiﬁfi;
radionuclide atomic number (ci/g)
1704, Thulium (€9) 300 40 6.0 x 10°
171 1000 100 1.1 x 10°
230, Uranium (92) 100 0.1 2.7 x 104
232, 30 0.03 2.1 x 10
233, 100 0.1 9.5 x 1077
234, 100 0.1 6.2 x 10‘2
235, 100 0.2 2.1 x 10”
236 200 0.2 6.3 x 1077
238, Unlimited | Unlimited | 3.3 x 1077
U (natural) Unlimited Unlimited (see Table XXT)
¥ (enriched) §<§% or greater Unlixil:éged Unmgﬁced (see Table XXX
U (depleted) Unlimited Unlimited | (see Table XX}
U (irradiated) v/ v/
a8, Venadium (23) 6 6 1.7 x 107
161, Tungsten (74) 200 100 5.0 x 107
185, 1000 100 9.7 x 1070
187, 40 40 7.0 x 10°
131, m (compressed) Xenon (54) 10 10 1.0 x 10°
131, m (uncompressed ) 100 100 1.0 x 107
133, (uncompressed) 1000 1000 1.9 x 10°
133y, (compressed) 5 5 1.9 x 109
135, (uncompressed) 70 70 2.5 x 106
1354, (compressed) 2 2 2,5 x 106
90y Yttrium (39) 10 10 5,3 x 107
91ym 30 30 4.1 x 107
91y 30 30 2,5 x 10%

%/ 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
| Bmme | ae | ner | S
92, Yttriun (cont'd) 10 10 9.5 x 10°
93y 10 10 3,2 x 10
1750, Ytterbiwm (70) 400 400 1.8 x 107
€55, Zine (30) 30 30 £.0 x 10°
69,1 40 40 3.3 x 106
69z, 300 300 5.3 x 107
93, Birconium (40) 1000 200 3.5 x 1072
Pe 20 20 2.1 x 104
Mye 20 20 2.0 x 10
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TABLE XXI. ACTIVITY-MASS RELATIONSHIPS FOR URANIUM AND NATURAL THORTUMY
(This table is roferred to in Table XX).

Radioactive material ci/g gfcd
TUranium
(uﬁ”su present) -7 6
0.45 5.0 x 10 2.0 x 10
0.72 (natural) 7.06 x 1077 1.42 x 168
2.0 7.6 x 1077 1.5 x 10°
2.5 1.0 x 1676 1.0 x 208
5.0 2.7 x 1070 3.7 x 10°
10,0 4.8 x 10~ 2,1 x 10°
20.0 1.0 x 107 1.0 x 107
35.0 2.0 x 1077 5.0 x 10%
50,0 2.5 x 1077 4.0 x 104
90.0 5.8 x 1070 1.7 x 10*
93.0 7.0 x 107 1.4 x 10*
95.0 9.1 x 1079 1.1 x 164
Naturel thorium 2.2 x 10"7 4.6 x 106

-

_a,/ The figures for uranium include the activity of uranium-234 whioh is oconcentrated
during the enrichment process. The activity for thorium includes the
equilibrium ooncentration of thorium-228,

(2) Por any single radiomuclide whose identity is known, but which is not listed

in Table XX, the valugs of Al and A2 ahall be determined according to the proceduras
given below:

(a) If the radionuclide emits only one type of radiation, A1 shall be determined
according to the rules in (1), (11), (iii) and (iv) below. For radionuclides
enitting different kinds of radiation, Ajshall be the most restrictive value of those
determined for each individual radiation. However, in both’cases A1 shall be
restricted to a maximum of 1000 Ci. If a parent nuolide decays into a shorter lived
daughter, of a half-life not greater than 10 days, Al shall be calculated for both
the parent and the daughter, and the more limiting of the iwo values should be
assigned to the parent nuclide.
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(1) For gamma emitters, A, is determined by the expression:

= 9 _ curies
h T

where{ 1 the gamme-ray constant, corresponding to the dose in R/h at
1 m per Ci; the number 9 results from the choice of 1 rem/h at a -
distance of 3 m as the reference doae equivalent rate.

(1i) For X-rey emitters, Al is determined by the atomic number of the
rmclide:

forz.\(SS ;A1=100001
for 22255 ; 4, = 200 Ci
(iii) TFor beta emitters, 4, 1is determined by the maximm beta energy (Ema.x)
according to Table XXII.

’
(iv) For alpha emitters 4, is determined by the expression:

A1=1000A3

where ‘“‘3 is the value listed in Table XXIII.

(v) A2 shall be the more restrictive of the following two values:

(1) the corresponding A, and (2) the value A, obtained from Table XXIII,

3
TABLE XXIT ~ RELATTONSHIP BETWEEN A, AND B FOR m\mms

Em(MeV) Al(c1)

<=0.5 1000

0.5 ==<<1.0 300

1.0 —2Z1.5 100

1.5 —==2.0 30

2.0 10
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3691

TABLE XXIII RELATIONSHIP BETWEEN A3 AND THE ATOMIC NUMBER OF THE
RADIONUCLIDE

A5

Half-life less Half—lifg 1000 days Half-lifg greater
than 1000 days to 10° years than 10° years

Atomic number

1 to 81 301 50 mCi 3Ci

82 and above 2 mCi 2 mCi 3 Ci

(3) For any single radionuclide whose identity is unknown, the value
of Aj shall be taken to be 2 Ci and the value of Ap shall be taken to be
0.002 ¢i. However, if the atomic number of the radionuclide is known to
be less than 82, the value of A, shall be taken to be 10 Ci and the value
of A2 shall be taken to be 0.4

2, Mixtures of radionuciides, including radioactive decay chains

(1) For mixed fission products the following activity limits may be
assumed, if a detailed analysis of the mixture is not carried out:

A1=100i

4 0.4 Ci

2

(2) A single radiocactive decay chain in which the radiomiclides 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 & single radionuclide. The
activity to be taken into account and the Al or A value to be applied
shall be those corresponding to the parent nuclide of that chain.

However, in the case of radioactive decay chains in which any daughter
nuclide has a helf-life either longer than 10 days or greater than that of
the parent nuclide, the parent and such daughter nuclides shall be
considered as mixtures of different nuclides.

(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 Ry, Ry o v o R shall be such that Fl + F2
+ .. F is not greater than unity, where

Fl Total activ:Lty of R_.

4 &)
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3692~
3694

F2 = Total activity of R
A, (R,)
i 2

Fn = Total activity of R
A, (Rns n

1

Alii (Ry)y &; (R2), o « o A; (Ry) is the value of A, or A, as appropriate for
the nuclide Rl, R2 « . Rn'

(4) When the identity of each radionuclide is known but the
individual activities of some of the radionuclides are not known, the
formule given in paragraph (3) shall be applied to establish the values
of A1 or 4, as appropriate, A1l the radionuclides whose individual
activities are not known (their total activity will, however, be known)
shall be classed in a single group and the most restrictive value of A1
and A, applicable to any one of them shall be used as the value of A1
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 The 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 0.4 Ci.
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3695

3696~3699

CHAPTER VII, DECONTAMINATION, LEAKING PACKAGES AND ACCIDENTS

(1) If a package containing radioactive substances is broken or is
visibly leaking or is involved in an accident during carriage, the vehicle
or affected area shall be isolated so as to prevent all contact of persons
with rndiocactive substances and, when pogsible, shall ba duly marked off or
surrounded by barriers. No-one shall be authorized to stay within the
igolated area until qualified persons arrive to supervize the handling and
salvege work. The sender and authorities concerned shall be notified
immediately. Notwithstanding these provisions, the presence of radiocactive
substances shall not be considered as a bar to operations for the rescue
of people or fire-fighting.

(2) If redioactive substances have leaked, have been spilled or have
teen 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
pogsible to direct decontamination operations. The place, area or equipment
thus contaminated shall only be put back into cervice when its use has boen
declared free from danger by qu~lified persons.

(3) Except as provided for in paragraph (4) any vehicles, equipment
or Ea.rt thereof,which have been contaminated in the course of carriage of
radioactive substances shall be decontaminated as soon as possible by a
qualified person and shall not be reused unless the non-fixed radiocactive
contamination is below the levels specified in Table XIX and the wehicles,
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 activity substances carried as a full load oxr for
the transport of low level solid radioactive 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)":
"gchedules 5 to 12 as appropriate and in marginal 3656 (1), (2) and (3)."
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ANNEX B

Chapter T

GENERAL PROVISI(u.S APPLICABLE TO THE CARRIAGE OF
DAINGEROUS SUBSTAIY A3 OF ALL CLASSES

Marginal 10 100 (1),

Delete second sgentence beginning:
"It also exempts ses "

Chanter IT

SPECTAL PROVISIONS APTLICABLE TO THE CARRIAGE OF
DANGEROUS SU3STAICES OF CLASSES I TO VIT

Claz, 1o
Radioiniive Substances
Should be replaced by the following:
Class IVb

Badicactive Substancasg

42 000

42 001- .
42 170

Section 1
General
Carriage
Por details see the relevant schedule in marginal 2453.
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:

(a.) the loaded comj;zu'tment is lécked and the packages
carried are otherwime protected against any
11licit unloading, and

Vol. 1003, A-8940
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(b) the dose rate does not exceed 0.5 mR/h at any
accessible point on the surface of the wehicle.
Section 2

Special requirements to be fulfilled
Dby vehioles and thelr eguipment

Provigions

For details see the relevant schedule in marginal 2453.

Section 3
General Service Provisions
Provigions
For details see the relevant schedule in marginal 2453,

Prohibition of smoking

The p

Provisions

rovisions of marginal 10 374 shall rot apply.

ection 4

L2

Special provisions concerning loading,
unloading and handling

For details see the relevant schedule in marginal 2453.

Section 5

Special provisions concerning the
operation of wvehicles

Vehicle signs

Vol. 1003, A-8%40

(1) Marginal 10 500 shall not apply.

2

42

a2

42

-

42
42
42
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42

42

42
42

42

172~
199

200

201~
299

300
301~
373
374

375~
399

400

401~
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(2) Every road vehiocle ocarrying redicactive substances
shall bear on the outside of each side wall and of the reax
wall a label confoming to thn model .shosm in Appendix B.4,
marginal 240 010, If loading is done by the sender, it shall
be his duty to affix these labels to the vehicles,

42 501~
42 506
of a vehicle constituting s special r
(See, in addition to marginal 10 507, marginal 42 3(2).
42 508~
42 599
Section 6
Transitional provisions, derogations, end
provisions peculiar to cextain ccwntiies
(No special provisions). 42 600
50 999
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AFPPENDIX B.4
Should be replaced by the following:

Tables concerning the carriage of dangerous substances
of Class IVb; Label to be placed on vehicles
carrying these substances.

The minimum distances indicated in the taltle below t~tween
radioactive substances and areas on vehicles reserved
240 000 for the driving and accompanying personnel are
compatible with the provisions of marginal 3659(8)

Minimm distances in metres, no shielding material
Total sum of intervening, from living accemmodations or
triansport regularly occupied working space
index Applicable data in the case of exposure time not
exceeding 250 hours per annum
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 to 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
wi.th packages of Categories II - YELIOW or III -~ YELLOW
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N B

o0

Total sum of the Total
packages of the sum of Journey or storage duration, in hours
category the
transport
YE}LIDW : TELLOW index’
1 o 1 2 4 10 24 48 120 240
Minimum distances in metres
0.2 0.5 0.5 0.5 0.3 1 1 2 3
0.5 0.5 0.5 0.5 11 2 3 5
1 1 0.5 0.5 1 1 2 3 5 7
2 2 0.5 1 1 1.5 3 4 K 9
4 4 1 1 1.5 3 4 6 9 13
8 8 1 1.5 2 4 [ 8 13 18
1 10 10 1 2 3 4 7 9 14 20
2 20 20 1.5 3 4 [ 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 20 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
below?

(Minimum length of side: 15 cm)
Symbol and inscription black
on white ground

240 011~
240 999

Authentic text of the amendments: French.
Registered ex officio on 21 April 1976.
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