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1.0 INTRODUCTION

The third and final phase of the comprehensive review and revision of
the IAEA Regulations for the Safe Transport of Radioactive Materials
(Safety Series No. 6) is currently underway and will culminate with the
Third Meeting of the Advisory Group on said review and revision to be
held 7 - 1 1 November 1983 in Vienna, Austria. The comprehensive review
process was initiated by the first Advisory Group in September 1980,
which resulted in the "First Draft Revision" being issued in February
1981. Following the associated meeting of the Technical Committee for
the "Review of the Nuclear Criticality Safety Aspects on the Agency's
Regulations for the Safe Transport of Radioactive Materials", in March
1981, a "Second Draft Revision" was issued in May 1981.

Extensive comments on the "Second Draft Revision" were received by
the Agency. Also, a meeting of the "Technical Committee on Transport
Package Test Standards" provided guidance in October 1981. All of thp.se
inputs were considered by the Second Advisory Group which met in Vienna
in March 1982, and the "Third Draft Revision" was prepared by a drafting
committee in May 1982.

Extensive comments have now been received on this latest draft
revision. These comments are compiled here for assessment by Member
States and participating International Organizations prior to the
convening of the third Advisory Group Meeting in November 1983.

This document has been prepared in a manner which, it is hoped, will
facilitate the assessment of the comments so that consensus can be
reached on the issues and guidance provided to the Agency which will
allow the final draft to be prepared immediately following the November
1983 meeting.

The document first provides (Section 2.0) General Comments which have
been received relative to the revision process, the Third Draft Revision
and the future plans for the development of the Revised Regulations and
supportive materials. Next (Section 3.0) are the comments which relate
to specific topical issues, which must be resolved before the detailed
final drafting of the Regulations can proceed. Finally (Section 4.0),
detailed comments on each Section, Paragraph and Schedule are listed in
sequential order.

The text of all of these comments are provided on the left-hand pa&es
of the document, and each opposing right hand page has been left blank to
allow the individual reviewer to document guidance and the results of
discussions concerning the issues at hand. Thus, the Report No. 1 of
AG-406 will serve as the principal working document for each participant
attending the Advisory Group Meeting in November 1983.
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In order to facilitate the rapid preparation of this document,
various contributing Member States and Organizations have been identified
with abbreviations, these abbreviations are as follows:

Member States:

German Democratic Republic GDR
Germany, Federal Republic of FRG
United Kingdom UK
United States of America USA

International Organizations:

International Air Transport Association IATA
International Civil Aviation Organization ICAO
International Federation of Air Line Pilots

Association IKAU'A
International Labour Office IL.0
International Maritime Organization IMO
Union Postale Universelle UPU

The Agency plans to develop the final draft document of the revised
transport regulations in time for consideration by the Standing Advisory
Group on the Safe Transport of Radioactive Materials (SAGSTRAM), which
will meet 28 February - l March 1984. It is also planned that the
Revision will then be submitted to the Agency's Board of Governors in
June 1984 for approval to publish the Revised Regulations in late 1984.

Attention is drawn to the comments in Secton 2.2, where the
suggestion is made that delaying of the revision process should be
considered, to allow additional time to address various issues relating
to the revised regulations. It is recognized that it is always desirable
to provide a "perfect" product. However, in the case of the Regulations
for safe transport, they are essentially a living document (as evidenced
by the revision history of Safety Series No. 6). Continued delay in
publishing the current revision will not produce a set of regulations
which would not then require later revision as further data come forth.

Furthermore, the level of support for the Transport Sadiation Safety
Sub-Programme at the Agency has been reduced due to funding constraints,
and a Lightly structured sub-programme has been recently outlined around
the resources currently available. If Safety Series No. 6 is not revised
and published in 1984 as outlined above, then the entire Agency
Sub-Programme will need to be restructured and other activities currently
planned which support the safe transport of radioactive materials will of
necessity need to be eliminated to allow the Agency to remain within
available resources. Therefore, one of the key issues which needs to be
addressed by the Third Advisory Group in conjunction with Agency Staff is
the revision process and schedule.

Similarly, before the Advisory Group can proceed with the detailed
revision process as represented by the comments in Section 4, the issues
raised by the comments compiled in Sections 2 and 3 must first be
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addressed and consensus decisions reached. Of specific import art* the
issues raised in Sections 2.2, 2.3, 3.1, 3.7, 3.9, 3.10 and 3.11. The
comments made in Section 3.10, relating to the need to assure that the
Revised Regulations are consistent with the Basic Safety Standards for
Radiation Protection (Safety Series No. 9), including justification and
optimization, are of specific import to the Agency.
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2.0 GENERAL COMMENTS

2.1 STATUS QV DRAFT DOCUMENT

Hungary

The present draft revision takes into consideration the latest
recommendations on radiation protection and it is simpler,
better arranged and easier to follow - especially Section VI
than the former one, as a result it is easier to handle the
regulations.

TATA

The agreed IATA comments on the 'Second Draft Revision'
contained the following opening paragraph:

"An overall improvement is required to clarify and simplify
throughout; clarification would improve the degree of
understanding, and simplification would improve the degree
of implementation and compliance. It is not sufficient
that the requirements are fully understood and fully
implemented only by radiological specialists who are
already aware of the principles. The majority of transport
personnel may be specialists in transport but are not
specialists in radiological terminology or linguistic
semantics.**

IATA acknowledges and welcomes the improvement already
achieved in the 'Third Draft Revision' but believes that further
improvement in clarification and simplification is both
necessary and possible in order to minimize re-writing of
requirements by modal transport organizations.

Comment by Mr. El-Shinaway, Egypt

Both from my experience and through continual communication with
some of the SAGSTRAM participants, I feel and hope that this
1984 edition will be used for at least 10 years. It is also my
wish that they will be included as part of other national and
international regulations within the proposed period of 5 years.
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2.2 Revision Process and Schedule

FRG

Just during the latest phase of the revision process some
major questions have arisen, which make it difficult or even
impossible to restrict comments on only minor proposed chances.
With respect to the envisaged longterm fitness of the revised
regulations on the one hand and with the proved success of the
present regulations in law on the other hand it is to put
seriously the question whether former decisions on the revisions
time table are still to be supported.

There are several subjects which were discussed too
controversy during the last meetings or even circulated for
comment for the first time as to be accepted as a sufficient
longterm solution. At the same time these subjects need to be
ruled, due to new developments on the transport sector by the
revised regulations. Without a sufficient international
harmonization IAEA runs the risk of losing its dominant
influence on national laws and regulations concerning the
RAM-transport.

The consequences of a shifted time table for the revision
process would be less severe than an insufficient solution of
these subjects or even an adjournment to the next revision in
the nineties.

These subjects are:

Specification and packaging of LSA and SCO

- Bulk Transport of LSA and SCO in large quantities and
dimensions in tanks and in large (ISO) freight containers

Design and transport requirements for tanks and pressure
vessels

"Lex Hex" - requirements for the transport of Uranium
hexafluofride (UF6)

Harmonization of quality assurance and quality control
measures with international/national regulations for
packages, tanks and pressure vessels (including
UF6-Cylinders)

Fixed and non-fixed contamination of decommissioning waste

Inconsistencies in Table V-A^ and A^ values.

The Annex A of the 3rd draft, which has been worked out by
some of the German experts and reviewed by the IAEA-Staff
includes an attempt of a solution for these subjects, which
needs careful consideration and which is generally supgorted by
the Federal Republic of Germany.
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7.2 Revision Process and Schedule (continued)

The Revision Programme

The current revision aims to provide an improved
text which will be a stable basis for the safe transport of
radioactive material for an extended period, probably at least
ten years after initial publication. The Third Draft contains
many new provisions, relative to earlier drafts and to the
current Regulations. Further elaboration of these provisions,
both as regards detail and the underlying concepts, is necessary
to ensure that the revised edition will be satisfactory and
likely to remain so throughout its life. It is vital for this
purpose that adequate time should be allowed for Member State
consideration of the revised text, and for consequent Agency
action, before publication. It is equally essential to allow
time for the associated Advisory Material, Safety Series 37, to
be developed for publication concurrently. For these reasons it
is strongly urged that the current programme for the revision
should be reconsidered to allow additional time to study the
revised provisions and greater flexibility as to the intended
date of publication. The current edition of the Regulations has
proved highly satisfactory in providing practical, acceptable
standards of safety in transport; it would be most unfortunate,
and potentially damaging to public confidence, if for the sake
of meeting an artificial dead-line, it were to be superseded by
an inadequately-prepared, defective document.

Comment by the Agency

See discussion of the Revision Schedule in Introduction, Section
1.0.

2.3 Order of Presentation

Canada

As written Section V does not appear to be in a logical order.
Therefore we have reorganized Section V and included paragraphs
150 to 155 frdm Section I that are considered to be of a
regulatory nature. Included also in this reorganization are
format changes of an editorial nature consequential to the
organization. No changes of substance have been introduced.

A summary of changes is as follows:

a) The information from Section I under "Principles of Control
of Radiation Exposure" except for para. 154 and part of 155 has
been relocated to the beginning of Section V with the
sub-heading retained.
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2.3 Order of Presentation (continued)

Canada (continued)

b) A H common controls have been located in a sub-section
entitled "General Controls" including para. 154 and the
remainder of para. 155 not included in the previous section.
This is then followed by sub-sections of a specific nature.

c) Table IX has been incorporated with the material from para.
155. Its appearance as a footnote to Table VIII was not logical
because it was not a method of determining TI as much as a
method for determining separation distance for shielding.

d) These changes -result in the elimination of 10 sub-headings
and 1st sentence of 507, paras. 517, 519, 521 (included in an
expanded 520), 527, 529, 534, 535, 530(b), and the last para, of
538. Additional para, has been added to deal with the UN
numbers given in Table XIII.

The proposed redraft of Section V is given in Appendix A.

UK

Order of Presentation of Régulations

It would be more logical, and helpful to users, to reorder
the Sections of the Regulations so that the provisions for
Excepted Materials (including empty packagings) were presented
alone, in Section II, following the Introduction & Definitions
etc with the special requirements for LSA and SCO immediately
after as Section III. The remaining existing Sections would
then follow consecutively, maintaining their existing order.
Furthermore the existing Section II should be reordered in a
more logical sequence by presenting the requirements for Strong
Industrial Packages before those for Type A Packages.

TATA

The present sequence of Sections seems needlessly confusing
and disjointed. A^ and A2 values (Section IV) are not only
the maximum activity limits for Type A packages but also the
basis (x 10x) of several other limits for virtually all other
materials and packages, e.g. some of the Low Activity Materials,
LSA Materials and SCOs (Sec. Ill), and Type B packages (Sec. II,
para. 232). It is therefore proposed that the present Sec. IV
(A-l and A? values) should become Sec. II so as to precede
these dependent aspects. It is further proposed that the
requirements for the various materials and packages should
follow the A^ and A2 values in the same logical 'order of
magnitude' as that already adopted in the Schedules (and already
partly adopted by IATA in the "IATA Dangerous Goods
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SCOs

2 • 5

Order o£ Presentation (continued)

IATA (continued)

Regulations"), namely: Low Activity Materials, LSA Materials,
SCOs, Strong Industrial, Type A, Type B, Fissile, Special
Arrangement. Although these proposals may appear drastic they
involve only re-sequencing of Sections and re-numbering of
paragraphs (including cross-references), thus:

1. INTRODUCTION (Sec. I) - with perhaps the addition of a
definition for "Low Activity Materials"

2. Ax AND A2 VALUES (Sec. IV)

3. REQUIREMENTS FOR LOW
ACTIVITY MATERIALS,
ISA MATERIAL AND SCOs
(Sec. Ill)

4. DESIGN REQUIREMENTS
FOR NON-FISSILE (Sec. II)

5. DESIGN REQUIREMENTS FOR
FISSILE (Sec. VI)

or

REQUIREMENTS FOR LOW
ACTIVITY MATERIALS

4. REQUIREMENTS FOR LSA
MATERIAL AND

5. DESIGN REQUIREMENTS
FOR SPECIAL FORM
MATERIAL AND PACKAGES
(NON-FISSILE &
FISSILE)

6. TEST AND INSPECTION
PROCEDURES (Sec. VII)

7. CONTROLS FOR TRANSPORT AND STORAGE
IN TRANSIT (Sec. V)

8. ADMINISTRATIVE REQUIREMENTS
(Sec. VIII)

EDITORIAL COMMENT: See also comments Section 4, re. paras. 140,
201, 247 and 304; and re. Section II.

2.4 Index

Sweden

Index of kev words

An index of key wocds would be helpful to find the right paras.

3 - 8
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2.4 Index (continued)

US

Index

A comprehensive index to the regulatory provisions would be
extremely helpful, particularly (but not solely) for newcomers.
An alternative or additional aid to users might be provided in
the form of a flow diagram (the UK could provide an example if
required); this could be included in the Advisory Material.

Comment by the Agency

It is agreed that a comprehensive index would result in a more
useful and easier used set of regulations. With the
word-processor search capability, such an index can be developed
after the final text is prepared without too much effort.
Therefore, the Agency will attempt to produce this index prior
to publication of the revised edition of Safety Series No. 6.

Mr. S. Williamson, of the UK, kindly provided a candidate index
listing with some cross-referencing to paragraphs as they
currently exist in the Third Draft Revision. This index listing
follows, and the Agency request input from the Advisory Group on
what topicals should be included in the index.

INDEX TO XAEA SS6

(Based on 3rd draft revision)

A.

Accident Conditions: 103, 228, 232(b), 731 et seq.
Activity Limits: Section IV, 401, 402
Agency: Fo reword
Allowable number: 825 <l)(ii)
Ambient Conditions: 214, 229, 230, 240, Table I, 808(d), 825(q)
Approval - Seneral: 801 et seq.
Approval - Unilateral: 144, 804, 810, 813, 815, 817, 818

- Multilateral: 127, 807
- Special arrangement: 137, 820, 821, 822

B.

Bulk: 124, 322

3 - 9



2 - 7

2.4 Index (continued)

C.

Categories: 509, Tables XI, XII, 528, Fig. 2, 3, 4
Certificates of Approval: 893, 806, 809, 825
Compliance: 156, 701
Consignors Certificate: 827
Consignors Responsibilities: 827 et seq.
Containment: 116, 143, 216, 217, 218, 219. 220, 224(c)(ii),

Table III, 603(c), 605, 606, 704
Contamination: 117, 118, 134, 232, 303, 312, 508, Table X, 546,

548, 549, 550
Continued use: 227, 813
Conversions: Appendix II
Cooling System: 235, 542
Criticality: 142, 243, 314, Table VIII, 523, 529, 532

D.

Decontamination: 204
Dose Limitation: Foreword

E.

Emergency: 157, 825(r), 833(c)
Empty Packaging: 312
Exclusive use: 507, Table VIII, XI, 531, 534, 535, 538, 540,

541, 543, 832(j)
Exemption: 612, 613

F.

Fabrication: 103, 215
Filter: 235
Fissile (see also under Criticality): 123, Section VI
Freight Container: 119, 124, Table XIV(c)

G.

Gas: 143, 225
Groups: 125, 140, Table III, 322, 832(a)

H.

Heat: 229(a), 231, 239, 526, 833(a)
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2.4 Index (continued)

t.

Identification Mark: 823 et seq.
Information to Carriers: 833
Isolation (solar radiation}: Table I, 230, 702
Inspection: 524, 751, /52

J.

Justification: 701

L.

Labels: 318, 510, 511, 512, Figs. 1, 2, 3, 4, 534, 827
Leaching: 125(c)(ii), 749
Leakage (Lass): 232, 547
Low Specific Activity (LSA): 125, Section I I I

M.

Maintenance: 103, 805(d), 825(p), 840(b)
Mixed packing: 502
Multilateral: 127, 241, 807 et seq., 815, 820, 825(m), 826

N.

Normal Conditions: 103, 223, 224, 225, 232(a), 724 et seq.
Notification: 127, 835 et seq.

0.

Other Dangerous Properties: 105, 210, 315, 503, 504, 505, 517
Operational Controls: 242, 808(b), 825(n), 833

P.

Package Design: 103, 108, 114, Section II
Package - Exempt: 301

- Strong Industrial: 129, 247 at seq.
- Type A: 129(b), 514
- Type B: 129(i),(U)*, 515, 516

Packaging: U l , 130
Placard: 319, Fig. 5, 6, 533, 534, 537
Pressure: 126, 237, 238, 808 b
Pressure Belief: 221, 236, 242

3 -
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2 . 4 Index (continued)

Q-

Quality Assurance: 131, 840

R-

Radiation: 132, 142, ISO to 155, 248, 302, 317, Table VIII,
53O(c), 535, 538, 539, 543, 546, 549

Radiation Shield: 222, 228, 316
Radioisotopic Cardiac Pacemaker: 104(b)
Responsibility: 106, 835 et seq.
Reviews: Foreword
Routes: 819

S.

SACSTRAM: Foreword
Schedules: Foreword, Appendix I
Segregation: 105, 505, 519, 527, 53O(b), Table XIV (d), 611
Shielding: 125
SI Units: Foreword, 132
Special Arrangement: 137, 501, Table XI, XII, 523, 529, 543,

820, 821» 822, 823, 825(o), 836(c)
Special Form: 1C8, 121, 138, 217, 244, 245, 246, 740 et seq.,

802, 832(b),(d)
Specific Activity: 134, 139
Storage in Transit: 103, 155, 519 to 523, 610
Strong Industrial Packages: 706
Supplementary Optional Control: 242, 808(b), 825(n), 833
Surface Contamination: 140

T.

Temperature: 229(b), 230, 239, 541, 702, 706, 809(b)
Tests (mechanical and thermal): Section VII
Tie-down: 130, 213
Transport: 103, 610, 833
Transport Documents: 115, 833
Transport Index: 142, 155(a), 506, 507, Table VTII, 520, 521,

529, 530, Table XIV, 531, 532, 535, 538, 608,
611, 815(c), 825(l)(ii), 832(g)

U.

Unilateral: 144, 233, 804 et seq.
Ullage: 250
UN Numbers: Fig. 6, Table XIII
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2.4 Index (continued)

V.

Variations of Conditions: 241
Venting: 126, S08(b), 815U)

W.

Water: 205, Section VI
Weight: 201, 513
White label: See Categories
Working Space: 135, 155, 539

2.5

Yellow Label: See Categories.

Binding of the New Edition

UK

A more durable binding than the present one is sorely needed for
the New Edition.

2.6 Development of Explanatory Documents

Spain (Nuclear Energy Board)

Comaents on the explanatory and reference documents

Given the increasing complexity of the studies which serve
as a basis for the provisions of the Regulations, the
explanatory or reference documents assume ever greater
importance. We therefore take this opportunity to say that we
shall be interested to know the progress made in the revisions
of the reference manual, Safety Series No. 37, and in the
document entitled "Explanatory Material", which is being drafted
by the Secretariat.

OK

Need for Advisory Material on the Third Draft

In discussion of the Third Draft in the UK, a need was
identified for Advisory Material in Safety Series No. 37 on the
following aspects of the text:
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2.6 Development of Explanatory Documents (continued)

UK (cont'd)

(i) Paras. 15O~l55. Principles for the Control of
Radiation Exposure

Safety Series 37 should contain information on the
application of the principles outlined. In particular
advice is needed on the application of ALARA (it is
noted that the Agency is developing guidance on
optimization for Member States - see Annex I to the
Third Draft Revision - however the time scale on which
this action is to take place is not stated) and on the
interpretation of the provisions of the Basic Safety
Standards for Radiation Protection (Safety Series 9)
on controlled areas in the transport context.
Comprehensive guidance should also be provided on the
development of segregation provisions for the benefit
of the national and international regulatory
authorities.

(ii) Para. 201 - Tie-downs (also paras. 213, 525 and 257 of
Annex A) .

Further guidance is needed on tiedowns to help achieve
consistency in the requirements for transport by the
various modes.

(iii) Para. 230, Table I - Insolation

The footnote to Table I requires explanation in regard
to the alternative use of the sine function which it
permits.

(iv) Section VI - Examples of Contents' Limits for Fissile
Materials.

Suitable examples from among those given in paras. 611
to 624 of the current Regulations should be included
for guidance,

(v) Para. 741 - Special Form Testing

The Advisory Material should clarify that special form
testing with simulated or inactive contents is
permissible.
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3.0 TOPICAL COMMENTS

T.I Annex A - UF^/Tank Containers

Argentina

ANNEX A

In relation with ANNEX A, as well as with some provisions
related to STRONG INDUSTRIAL PACKAGES now in the 3rd Draft, it
must be noted that any mixture among provisions of the IAEA
transport regulations and of the UN recommendations on the
transport of dangerous goods is, and will be, a source of
confusion for the following reasons:

1) the IAEA transport regulations ate based on careful risk
studies which both the probability of occurrence of a given
consequence and the magnitude of such consequences were
taken into account. On the other hand, the UN
recommendations do not appear to be based on risk studies
(e.g., the UN recommendations are the same no matter if
10"6 kg of TNT or 106 kg of TNT are transported!!);

2) as a consequence of the difference indicated above, the
IAEA regulations stated that a PACKAGING is acceptable for
a given contents if it bears some tests and complies with
certain conditions, practically without consideration of
either the design or the materials used. This is not the
case of the UN recommendations, whose tests are different
for steel or paper PACKAGINGS (?), or a PACKAGING approved
to a given level could be used for the transport of
different dangerous goods (moreover, the PACKAGING is
evaluated without consideration of the contents) or some
mode of transports are prohibited; and

3) the proposal in ANNEX A related to U?6 follows the UN
criteria and it cannot be supported because is again the
basic philosophy of the IAEA transport regulations and the
same apply to some provisions related to STRONG INDUSTRIAL
PACKAGINGS already included in the 3rd draft.

•A.

Australia

Annex A Proposals

In general, we would prefer the IAEA Transport Regulations
to be self-sufficient as far as possible in specifying transport
requirements and not to refer to other sets of Regulations.
This simplifies the task of adopting the Regulation by
appropriate Commonwealth and State legislation, and avoids
provisions in other regulations being referenced over which the
IAEA has no control.



3 - 2

Annex A (continued)

Australia (cont'd)

There is, however, a clear incentive for the Regulations to
recognise that international standards for tank containers and
uranium hexafluoride packaging have been developed and are
widely used. It is clearly desirable that a tank container
should he designed and used with full knowledge of the U.N.
Recommendations, and similarly uranium hexafluoride packaging
should be designed and used with full knowledge of ISO 7195
Guide. The approach in Annex A of abstracting certain
provisions only from the International Standards does not
provide a full understanding, and it would be necessary to refer
to the actual standards. Confusion will inevitably result
between the overlapping provisions of the International
Standards and the Agency Transport Regulations. We are
therefore unable to support the provisions of Annex A being
incorporated in the Regulations.

On balance and not withstanding the legislative problems in
adopting reference documents, there is incentive for the United
Nations Recommendation for Tank Containers and the International
Guide to the Packaging of Uranium Hexafluoride for Transport
15O/DP7195 to be referenced in the Agency's Transport
Regulations, or alternatively, reference could be made in-Safety
Series 37. We are, however, mindful that Member States having a
committment to the transport of such packages may pursue other
arrangements which may prompt reconsideration of our position at
the November Advisory Group Meeting.

Austria

Annex A: In respect to UFg transport problems there are no
comments from my side, because this problem is not virulent in
Austria.

Belgium

Annex A The proposals of the Federal Republic of Germany a..e
acceptable, although the design approval of tank
containers might cause practical problems, because
that kind of approval is likely to be given by another
competent authority.

Annex A should not be accepted. The thorough review process
used for developing the 1984 edition becomes meaningless if such
an extensive list of new material (9 pages) can be introduced at
this stage.
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Annex A (continued)

Canada (cont'd)

Experience to date has not indicated a need to expand the IAEA
requirements for UFg. The use of the American National
Standards Institute ANSI N14.1 for the design and manufacture on
a voluntary basis appears to be working satisfactorily. Until
otherwise demonstrated no change is required.

The information contained in Annex A of the third draft of the
transport regulations is considered to be valuable. But as
there has been a tendency to make the transport regulations
generally applicable, such a detailed treatment of one
radioactive substance does not seem to fit in with the previous
spirit of the regulations. It is proposed that the information
contained in Annex A should be disseminated through some other
channel or that it should be included in IAEA SS6 as an appendix.

France

GERMAN (Federal Republic of) PROPOSAL (Annex 4)

We have already stated that we are in agreement on certain
points which we have mentioned in our comments.

On the whole we are in agreement with this proposal where
industrial packages, tank containers and packages for UF6 are
concerned, with the following exception:

In paragraph 129 the proposal excludes paper packages,
whereas in paragraph 706n it describes a test for them; in
our opinion they should be excluded from Level 2 (strong
industrial packages).

We would remind you of our opposition to sub-paragraph
712<e).

FRG

Proposals under items 16 and 17 of Annex A are supported.
Wording of proposed 842 should be adapted to the latest issues
of ANSI 141 and ORO-651.

Season: Constituent part of referred international/national
standards.
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(continued)

FRG (cont'd)

The addition of design requirements for tank containers and
Ub"6 cylinders as performed in Annex A is strongly supported.
Following details however should be considered with respect to
tank containers and UF6 cylinders:

The thermal accident loads in mind, a solution for the
pressure relief or a thermal insulation of both, tank
containers and UFe cylinders, must be performed in order
to prevent explosive decompositions. Whereas pressure
relief devices in case of tank containers are more
practicable, but need reflection on the radioactive
release rate, thermal insulation of UF6 cylinders
(similar to the 'outer protective packages) would solve
the problem.

Tank container for UF6 as specified by ADR/RID are not
and will not be in use as far as we know and need
therefore not be regulated by IAEA.

The 'air test' for UFg cylinders should be changed so
that different leakage tests become possible; in addition
a leakage test is necessary after every replacement of
valves and plugs.

Reason: Technical/economic need.

OTR

Comments on the alternative proposal for UF6 Packaging and
Tank Containers (Annex A)

1) Special requirements for UF6 Packaging

the establishment of special requirements for special
radioactive materials does not comply with the concept of
the IAEA Regulations. The principle of past revision was
to work out general performance standards. Because UF6
packagings as packages for fissile materials have to be
approved by the competent authority, the peculiarities of
this packaging can be taken into consideration by
provisions in the respective approval. For this reason
special requirements for UF6 packagings should not be
incorporated in the Regulations.

2) Bequireaants for tank containers

It seems not to be absolutely necessary to incorporate
special requirements for tank containers into the IAEA
Regulations, because they are already contained in detail
and in an adequate manner in other national standards and
international regulations such as
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Annex A (continued)

GDR (cont'd)

Recommendations of the UN-Conimittee of Experts un the
Transpoct of Dangerous Goods - Chapter 17, or

UN-ECE European Agreement Concerning the Carriage of
Dangerous Goods by Road (ADR) - paras. 212.000 -
215.009, or

Règlement International Concernant le Transport des
Marchandises Dangereuses par Chemin de Fer (RID) -
Annex X.

The requirements proposed in Annex A to the 3rd Draft for
tank containers correspond in thsir contents to the above
regulations. There is uo need for making demands on tank
containers beyond these regulations. Therefore, it seems
to be justified and sufficient to refer to the respective
regulations for tank containers is proposed in para. 141
of the 3rd draft, without specifying in detail the
requirements for tank containers in the IAEA Regulations.

Approval and review of tank containers

The approval and review of tank containers results
primarily from their qualification as pressure vessels and
not, as usual for Type B packages or packages for fissile
material, from the relatively high potential of hazard of
the radioactive material according to the IAEA
Régulations. It is specified in the regulations mentioned
under point 2) and is carried out by the respective
competent authority which generally is not identical with
that competent for the IAEA Regulations. Therefore, it
seems not to be necessary and not in compliance with the
concept of the IAEA Regulations to require the approval of
tank containers directly in para. 801.

Netherlands

Annex A:

Since the number of consignments of uranium hexafluoride
(UF6) in most countries is substantial, I strongly support the
proposal to incorporate the additional requirements for
UF6-packagings regarding their use as pressure vessels in the
Regulations.

I agree with the proposed changes contained in Annex A.
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Annex A Misprint 2nd line, udner should read, under
paiio 9
par .. "''I'I

Spain (Hinistrv of Industry and Energy)

Proposai sent as Annex A. Alternative "rooosal for IJF^
Packasina and tank Containers

Together with the text of the third draft, the Advisory
Committee has sent a proposa.]., in the form of an annex, on
requirements for containers and packages prir pally intended
for shipping uranium hexafluori'ie. These requirements are
already contained in other standards (UN, ECO) . If the Agency
included these requirements in the coming edition of the
Regulations for Safe Transport, it would have a direct effect on
the text of the third draft and perhaps lead to the preparation
of a fourth one.

The fact that one would be dealing with certain problems
that are envisaged in ether texts makes us think that they
should be adopted only in the event that they could, at this
stage, be adequately discussed, in the interests of the
consistency of the final text.

• >

Spain (Nuclear Energy Board)

The proposal transmitted as Annex A "Alternative Proposal for
UF6 Packaging and Tank Containers". This proposal could be
incorporated into the Regulations, provided that the shortagH of
time does not hamper reasonable discussion of the item until it
is clarified to the same extent as has been achieved so far in
the case of all the other items and that the consultations
scheduled for the September meetings are favorable.

Sweden

Annex A: Alternative Proposal for
Containers

Packagings and Tank

General

1. In general, it is difficult to review the proposal because
the need for the proposed regulations and the philosophy behind
them are not discussed.

Apart from the general comments given in this section some
detailed comments are also provided with the intent to
illustrate certain difficulties associated with the. proposal.

USA/SCO (continued)
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3.1 Annex A - UF6/Tank Containers (continued)

Sweden (cant'd)

2. Looking back at the discussions during the Implementation
TC last November, it appears that the basis for the pcaposal
regarding UF6 shipments is that class 7, to which by-
definition all radioactive materials have been referred, must
contain all provisions regarding those materials - including
those arising from any non-radioactive hazards associated with
the materials. In accepting this, a need arises to determine
whether additional regulatory material must be included to
properly cover the dual hazards situation. It also leads to a
need to review para. 503 for correctness.

3. Re Tank Containers. Quoting a particular UN document -
which appears not to be the most recant one - is in
contradiction to an earlier Review AG decision to make SS Mo. 6
self-supporting and to avoid basing radioactive materials
transport regulations on documents we have no control over. The
proposal further introduces the UN regulations thought* national
regulations, which may introduce practical difficulties because
of uncertainties as to whether the UN regulations are
incorporated in toto or in part into national regulations, as
well as to when they enter into effect. A problem similar to
the one experienced in terms of B(U) approval acceptance could
occur. Also the need for, and mechanisms of, grand-fathering
will need to be considered.

4. Re UFg cylinders. Differences in national Pressure
Vessel Codes may create approval acceptance difficulties in
international shipments similar to those outlined re. tank
containers. A grandfathering problem may also occur.

5. The BRD proposal is considered to imply a major change in
the regulations. In the previous Review AG meeting it was
agreed that no proposals for major changes should be tabled. On
the other hand, the BRD proposal is, as we understand it, based
on an assessment showing a need for the regulatory material
proposed. It would of course be possible to change the previous
agreement, but a proviso for such a change should be that
sufficient time can be spent on analysis and discussion of the
proposal and on finalizing the drafting work.

Editorial comment by the Agency. Should "thought" be "through"?
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Annex A - UF^/Tank Containers (continued)

Sweden

Paras. 841 and 843

The use, maintenance and inspection of a tank container
"shall be carried out in accordance with regulations .. .
accepted in the country of origin".

This provision might cause difficulties when the tank
container is used in other than county of origin countries.

Para. 841-844

An uncertainty similar to the one in item 5.9 relates to
testing. In paras. 841/843 the required testing/inspection
shall conform to regulations accepted in the country of origin,
whilst, in paras. 842/844 testing (retesting) shall conform to
regulations accepted in the country concerned.

UK

Strong Industrial Packaging and Tank Container Requirements
- Basis in UN Recommendations

The use of material extracted from the Recommendations of
the UN Committee of Experts as the basis for provisions for
strong industrial packaging and tank containers is deprecated
for the following reasons:

(i) this method of specification departs from the established
IAEA principle (exemplified in the provisions for Type A
and Type B packages) of setting design requirements based
upon prescribed tests and associated acceptance criteria,
so allowing the designer necessary flexibility.

(ii) UN Recommendations are open to continual revision with
consequent potential need to revise Safety Series 6.

(iii) UN provisions for strong industrial packaging relate to
traditional commercial packaging items not necessarily
suitable for LSA and SCO and pose unnecessary
restrictions, for example to 450 kg maximum mass.

(iv) Current UN requirements do not cover intermediate bulk
containers.

3 - 2 2
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T.I Annex A - UFA/Tank Containers (continued)

UK (cont'd)

(v) The UN provisions added in the Third Draft are far too
detailed for the purposes of IAEA Regulations. In
particular requirements for tank containers, road tankers
and tank wagons should be left to be elaborated by the
appropriate national and modal authorities.

(vi) The requirements for UF6 bottles proposed in Annex A are
also unnecessarily detailed and could be covered as in (i)
above.

USA

Annex A, page 119:

The need for tank container specifications in the IAEA
regulations is not apparent considering that the U.N. is active
in this area. In order to avoid unnecessary complication of the
IAEA regulations, it is recommended that the approach taken in
para. 141 (reflection of the U.N. requirements without
respecifying them) be adopted.

The proposed requirements for uranium hexafluoride are a
solution to a problem which does not exist. This material is
presently shipped in accordance with certain national standards
which ensure both transport safety and the appropriate interface
of transport and operational needs. The ISO is also in the
process of producing an international standard on this subject.

The level of detail necessary to address this subject is
too great for the IAEA regulations. The proposal in Annex A
addresses the most basic requirements but are insufficient to
serve as the only transport requirements. Rather than confuse
the situation by repeating some of the requirements in SS#6 and
referring to a standard, we feel that reference to the standard
(in its entirety) is preferable. Consequently, we recommend
that the proposed paras. 261-268 be replaced with reference to
compliance with the appropriate standard.

Comment by R.H. Nelmes, Australia

Recommendation

1. Specific requirements for the design, manufacture and
testing of UF6 Packages, Freight Containers and Tank
Containers should not be included in the Regulations. General
performance standards for the three packagings are considered
adequate and should be included in the Régulations.
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3.1 Annex A - UF^/Iank Containers (continued)

Comment by R.H. Nelmes, Australia (cont'd)

2. Guidance should be given in Safety Series 37 for the
design, manufacture and testing of UF6 Packages and Tank
Containers, and reference made to existing standards.

Discussion

The Advisory Group meeting, March 1982 agreed that Strong
Industrial Packages should be fully specified in the
Regulations, rather than by reference to other standards, codes,
etc., and it decided to include in part the Recommendation
prepared by the United Nations Committee of Experts on the •
Transport of Dangerous Goods for such packages. The proposal by
the Federal Republic of Germany is now to extend that agreement
and include in the Regulations specific requirements for Tank
Containers, Freight Containers and UF6 Packages. No rationale
is given in support of the proposal, and argument for and
against the proposal is generated as follows.

A large number of Strong Industrial Packages (S.I.Ps) are
being used, and although their use is limited to the carriage of
low consequence materials, stricter control on SIPs is thought
to be beneficial in terms of improved package integrity, which
should result in fewer spills, and improved public acceptance of
the transport of radioactive materials. From a risk analysis
point of view there is little incentive to improve package
integrity, since low consequence materials are carried and the
risk is already acceptably low. Risk based arguments have
however gained little acceptance at Plenary Sessions, and the
incentive to fully specify requirements appear to have envoived
from the variety and large numbers being shipped, and in taking
the view that one spill is one too many; also the cost penalty
to consignors is probably small.

How well do Tank Containers (TO, Freight Containers (FC)
and UFg Packages fit into this scenario? The answer is not
very well. Firstly, all three are in a different category
because fewer shipments are made, and with the exception of FCs,
the shipments are made primarily by organisations specialising
in a particular activity and having expert knowledge in their
shipment (UFg, waste etc.) and routinely making similar
shipments. Because relatively few shipments are made and low
consequence materials are carried, the risk to public health and
the environment is probably already acceptably low and there is
not a clear incentive to change the Regulations.

The design and use of Freight Containers is well
established and regulated internationally, and even if specific
requirements were included in the Regulations, it is unlikely
that, sufficient numbers would be built and certified as meeting
the Regulations to be available when required at any global
location. The safe transport of radioactive materials is not
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T.I Annex A - UF^/Tank Containers (continued)

Comment by R.H. Nelmes, Australia (cont'd)

dependent on packages being shipped in FCs, but there is safety
benefit in doing so. However, this has not been fully
quantified, and it is the package requirements which primarily
ensures safe transport. For this reason alone there is little
to be gained in fully specifying FCs in the Regulations.

No justification is given for the proposal to fully specify
packaging requirements for Uranium Hexafluoride (UF6). Its
inclusion may mistakenly be taken to imply that UFg is a
particular radiological hazard. This is not the case, and the
various pathway limits of intake into the body for Uranium are
similar irrespective of the compound, e.g. UF6, and U3O3
(Yellowcake). There is however, a chemical toxicity hazard
associated with UF6 resulting from its reaction with moisture
in the atmosphere. Hydrogen fluoride (Acid) is produced, and
can be seen as a white fog, and effective countermeasures to
minimise inhalation can be taken, e.g. evacuation, the use of
masks and protective clothing, and by neutralising a spill by
covering it with reacting chemicals. The Regulations already
require chemical toxicity to be considered in package designs,
and in the case of UFg it is inevitable that a pressure vessel
design would De necessary. National regulations and approval
procedures for pressure vessels would be invoked, and therefore
there is little incentive to include similar detailed
requirements in the Regulations, and in fact it may be
impractical to do so, due to the voluminous nature of pressure
vessel codes.

As already indicated the Radiological hazard to Public
Health from UF6 and U3O3 is similar, and the packaging
status in the Regulations for both compounds should therefore be
similar. Radiological hazard considerations alone do not
justify UF6 being given special status in the Regulations.

Hydrogen Fluoride and UO2F2 produced by the reaction of
UETg with moisturf are highly corrosive and both compounds can
produce similar effects. At low levels of enrichment the
chemical toxicity of soluble uranium exceeds its radio
toxicity. Chemical toxicity dominates to an even greater extent
downwind of an accident due to UO2F2 being deposited on the
ground, and HF being carried by wind. A report on an accidental
release of UF6 at Pierrelate, France, indicates that less than
6% of the uranium released was carried in the atmosphere, and
the remainder (94T.) was assumed to be deposited on the ground.
It is therefore likely that survival at an accident would depend
on the HF concentration and time spent at the scene, and HF is
therefore a significant element for any determination of UF6

packaging integrity to bo included in the Regulations.
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Annex A - UF^/Tank Containers (continued)

Comment by R.H. Nelmes, Australia (cont'd)

This discussion assumes that UFg is in a gaseous s hate
inside its transport container at the time of an accident, and a
gaseous release occurs. The UF6 Phase Diagram shows that a
solid state prevails at temperatures below 64°C and pressures
slightly above atmospheric, and it is evident that during normal
transport a solid state could be expected.

A transport accident with fire may however, lead to a
gaseous release from a ruptured cylinder, and although a fire
insulation jacket could be fitted to transport cylinders to
retard a release, it is unlikely to be completely effective
since the temperature margin to generate a gaseous state may be
only a few degrees. Justification for a jacket to be fitted
would involve careful consideration of the probability of
occurrence of such accidents and the risks to public health and
the environment, and the views of organisations currently
engaged in routine shipments.

The HF risk may be sufficiently high to justify a UFg
Package containing more than a specified quantity being
classified as a TYPE B package, and be required to satisfy TYPE
8 tests together with suitable leakage criteria. Pressure
vessel requirements would not be specified and the approach-to
the problem would be similar to that adopted for Spent Fuel
Casks.

The excellent record of safety attained in the transport of
radioactive materials over the past 20 years is attributed to
the packaging performance and test requirements embodied in the
Regulations. There are no detailed specifications, and packages
having far greater potential hazard than UFg packages are
required to satisfy performance and test requirements only. The
Federal Republic of Germany's proposal to include in the
Regulations detailed design requirements for UF6 Packages is a
significant departure from previous practice, and is without
assurance that a commensurate improvement in Packaging integrity
would follow.

In view of the unresolved issues it is appropriate that the
Regulations should follow the previous 20 year format and
include general performance requirements only; Guidance should
however be given in Safety Series 37 for design, manufacture and
testing, and reference made to existing standards, and if
appropriate National Pressure Vessel Codes.

EDITORIAL NOTE: See also, comments Section 4 re. paras. Ill,
129, 141, 247 and 248.
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3.2 Crush Test

Austria

From the view of the Austrian situation no additional costs for
the "crush tost" - philosophy as well as for the introduction of
the new A-j/A2 values seem to arise.

Paragraph 232(b)(i): further research work is required in order
to guarantee that a crush test is in fact performed in the
condition where the test would provide a more conservative
estimate than a drop test.

page 23 The additional "crush test" for lightweight,
low-density, Type B packages (paras. 232 and 732)
cannot be seen to influence the Institute's packagings.

EDITORIAL NOTE: See also, comments section 4, re. para. 232.

3.3 EDITORIAL ISSUES

3.3.1 Definitions

Australia

Paragraph 540 is ambiguous because "passenger aircraft" is not
defined. Misinterpretation may preclude a mining company's
present practice of transporting uranium oxide in drums together
with workers on a charter aircraft from a mine site. "Passenger
aircraft" should be defined in a similar manner to footnote,
page S3, 1973 Revised Regulations (As Amended).

3.3.2 References

Australia

Throughout the Regulations, reference is made to other
documents, and this causes great difficulty in adopting the
Regulations by legislation. It is possible to legislate for the
basic Regulations but a reference has also to be specifically
carried into legislation. Where possible, references to other
documents should be deleted, e.g. footnote S on page 86,
fooUote 4 page 75, table XIII page 64, footnote 2 page 16 etc.
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3.3.2 References (continued)

Ecuador

The document is well constructed and well planned, but there
should be a check on the reference pages, since they are.not
availabi e.

3.3.3 Text Inconsistencies

Australia

Text inconsistencies exist:

use and non-use of full-stops after "para" and "paras" -
compare text of regulations with Schedule 5; and

mode of presentation of 'listings' is inconsistent -
compare paras. 802 and 80S with 538, 603 and 707, and
elsewhere ("and" is sometimes used and not used in other
cases; compare the use of full stops and semi colons' use
of lower and upper cases (see paras. 607 and 609, etc.).

3.4 Exempted Consumer Products

Sweden

A new paragraph is proposed.

Proposal: (New para.)

An ersmption is made from the transport regulations for one or
two consumer products (clocks, fire alarm devices etc.) in the
country where it is bought, in cases when the competent
authority of the country allows sale and use of the product
without a special license for each user.

3.5 General Accident Provisions

IFAT.Pft

Develop Specific Guidance for aircraft operations in case of
accidents resulting in the escape of radioactive substances on
the ground or during the flight.

Ask aircraft operators to provide airplanes with oral warning
devices to inform crews about high radiation levels.

Define limitation of exposure for aircraft crews.
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T.6 Label!ins

Australia

The containment system (sealed can etc.) TYPE A package should
carry a label "Contents may be radioactive". This suggestion
arises from a recent incident where a Type A package was stolen,
broken open and the containment system (can) thrown away. The
can carried only a company name, and no indication that it was
radioactive.

Austria

The extensively enlarged labelling by using the UN numbers
will complicate the handling of a package during transport.
Perhaps it can help highly trained people in case of an accident
to decide very quickly what to do. But normally only low
qualified people in respect of radioactive transport will have
to deal first with accidential conditions on a road or with a
train, so that the UN numbers are perhaps useful in the
transport papers but not placarded at the package itself.

The situation with the labelling and placarding of packages
etc. is rather confusing in the moment. On one hand one has to
use different labels for different categories of transport
indices, whereby the determination of the TI seems to be rather
difficult, on the other hand another kind of labelling types is
proposed to be used - the UN numbers (see above). The placarded
TI gives now less information to the transport worker than in
former times. To check the possible hazard the worker has to
know the composition of the content and the structure of the
item to calculate the TI and I'm sure most of the transport
people will be overstrained in the first time, when the new SS6
is enacted. But as all these changes and amendments will be set
in operation the carrier personnel will have to learn the new
items. So it makes no difference to delete the red stripes, and
one part of the new system will become clearer and simpler. So
I'd propose this change again and I'm sure that the carrier
personnel will familiarize soon with this special item.

Ecuador

There is a problem of the unlawful transport of radioactive
material through the intermediary of pilots and air
hostesses, without any protection or labels indicating what
is involved.

When transporting small quantities of radioactive material
it should be indicated that there is no need to mark them
or attach labels; whereas in a country such materials may
be respected, there is still theft of small parcels, hence
one wonders what protection there should be to prevent this
happening?



3.6 Labelling (continued)

FRG

Hacking: Marking of pressure receptacles and tank containers
should be regulated. Attention is drawn to proposal under item
11 of Annex A.

Reason: Constituent part of international regulations for such
containments.

EDITORIAL COMMENT: See also. Comments Section 4, re. para. 534.

3.7 LSA/SCO

Austria

The definitions for the several types of LSA and SCO are in
accordance with the Austrian view of the problem. I'm sure that
these new definition will cause several facilitations in the
transport of very low active material.

GDR

L'SA MATERIAL and SCO - General requirmuents

The general requirements for LSA material and SCO have left some
questions open:

1) According to para. 313 all packages shall be labelled
without the Transport Index (TI) being indicated (only
para. 512(a) is required).

Therefore it is not clear how to use the limitations for
storage, loading and accumulation in Section V (paras. 520,
521, 530) for LSA II, III material and SCO I, II, because
they are based on TI. Moreover, para. 318 does not
consider that Section VI and Table VIII require the
determination and declaration of TI for LSA material and
SCO which is or contains fissile material.

2) Since all packages shall be labelled, they have to be
placed in one of the three categories for which TI must be
determined. That means, also paras. 506 to 509 are to be
applied to LSA material and SCO and should therefore be
contained in the general requirements.

3) The contamination limits (para. 508) in para. 320 are laid
down only for exclusive use conditions, but they should
also be required for transport not in exclusive use.
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i.7 LSA/SCO (continued)

GDR (cont'd)

To clarify all these questions, a revision of paras. 318 and 320
seems to be necessary with the aim to specify all relevant
paragraphs of Section V together with paras. 315 and 3.19'.

Proposal: Redraft paras. 315, 318, 319 and 320 by specifying
all appropriate paragraphs of Section V which have
to be met, and special exceptions from these for LSA
I, II, III material and SCO I, II.

Hungary

As a consequence of the new requirements of Strong Industrial
Packages the packaging costs of LSA/radioactive wastes/ will
probably rise.

page 31 Additional standards for packaging for low specific
activity materials (para. 321).

It is noted that the new classification of LSA
materials requires packaging ranging from industrial,
via strong industrial up to Type A.

It seems that the packaging tequirements for tritiated
water with relative low tritium concentration (0,1 - 1
Ci/1) is more restrictive in relation to the IAEA's
1973 regulations. Is it possible to specify the
limits for tritiated water in a similar manner as done
in schedules 3, 4 and 5 of the 1973 edition?

Sweden

Sules for the arrangement of the objects before
determination of the dose rate are required when a large number
of objects (containing LSA as well as SCO) are contained in one
packaging.

Proposal: Every unshielded single object in a packaging shall
comply with the dose rate limit in para. 317 and. the collection
of unshielded objects arranged in the way in which they will be
configured for transport shall also comply with this limit.
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J.7 LSA/SCO (continued)

Sweden

The regulations in their present form are mainly thought to
be applicable to individual transports of concrete blocks aro
bitumen drums etc. with ordinary vehicles and vessels.- Nowadays
experience shows it to be difficult to apply the L3A-concept in
all its details to a complete transport system for different
types of radioactive wastes. In such a transport system the
degree of safety is due to a variety of unique factors such as
special containers and shielding material, specially built
vehicles and vessels, supervision by persons trained and
experienced in radiation protection and the transport always
performed as exclusive use.

Proposal: Section III in the Regulations be completed with a
new paragraph with requirements in which radioactive wastes
conditioned for final storage and classified as LSA-materials
are transported in a special transport system.

The intention with this new paragraph is that as an
alternative to fulfilling all specified requirements for
ordinary individual transports the Regulations should include a
procedure whereby the competent authority makes an assessment of
a whole transport system and issues an approval to that system
and the associated radioactive materials. For international
transports multilateral approvals are required.

The competent authority shall take into consideration the
necessity that the overall level of safety shall not hereby be
diminished.

Sweden

The Regulations Advisory Material ought to make it clear to
the consignor how to determine the dose rate at 3 m when the
material is contained in a matrix.

For example, to what extent shall the wall of a concrete
block be considered as shielding material after it is
permanently closed and prepared for final storage?

Sweden

Strong Industrial Packages

Concerning the testing of strong industrial packages it is
noted that the UN Recommendations on the Transport of Dangerous
Goods recently have been revised (24 January 1983) .

Proposal: The IAEA recommendations be formulated in accordance
with the UN recommendations, which are now in use
(ST/SG/AC.10/8/Add.3).
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3.7 LSA/SCO (continued)

25

Provisions for LSA and SCO (Including Annex A)

These pcovisions, which have in considerable part
added since the previous Advisory Group on the Revision,
particularly require further study. Some specific proposals on
the appropriate provisions of the Third Draft have been made in
Section B of this document. Attention is particularly needed
however to the following items :

Case for the Introduction of a New Transport Category for
Immobilised Waste

Current developments in the immobilisation of low and
intermediate level wastes for their eventual disposal leave
doubts as to whether the possible transport aspects for these
wastes are adequately co%rered in the Third Draft.

During the next decade, disposal repositories for
immobilised intermediate level wastes are likely to be developed
and operated in mar.y countries. Up to the present, only low
level wastes have been disposed of in a few countries by shallow
land burial, engineered trench burial, use of a cavity in a salt
mine or by sea dumping. The intermediate level wastes, many of
which include significant alpha levels, have been stored,
largely in an untreated form.

Much world-wide R&D has taken place to develop processes
(using cement, bitumen, etc) suitable for the immobilisation of
these wastes to produce a waste form which it is anticipated
will be acceptable for disposal, although waste form
specifications have not been produced because of the lack of
site specific disposal information.

The waste forms will embrace homogeneous matrix waste forms
(eg by mixing sludges with cement or bitumen) as well as
heterogeneous systems in which items of contaminated equipment
(ranging from short lengths of fuel hulls to large items) will
be incorporated with a suitable matrix material to produce a
dense waste form. The specific activities of these immobilised
waste forms will range typically from 100-1000 £Ci/te and
1-50 o^Ci/te (some may be even higher).

These immobilised waste forms will have to be transported
from the processing plants to the disposal sites. In general,
they are likely to be transported in one of two ways:

(a) the waste form will be put in a metallic container which
will be sealed and then be placed either singly or in
multiples into a reusable shielding flask or overpack.



3./ LSA.' SCO (continued)

UK (cont'd)

(b) rhe waste form will be placed ir.sidc a Lhicte w.-i ; 1 -d
container (e» fabricated from reinforced concreti?) which
will provide the necessary shielding for handling and
transport. Soth the shielding and the waste form will BO
disposed as a single item.

In general, these waste forms will be massive and have a
good leach resistance. A typical waste could be immobilised in
cement to provide a homogeneous, dense waste form which is thon
placed in a steel container of 0.75 m diameter and 1.15 m !;;•! £ht
(volume 500 litre). Consider the leaching of such a massive
block where the entire outer surface is leached (a very
pessimistic assumption in the case of transport since it is hard
to conceive of a way in which the entire outer container could
be removed). Firstly, if we assume mixed fission products are
immobilised at a specific activity of 1000 Ci/te; witli -in rt.2
value of Q.3. far the release in 1 week, to be loss than (J. 1
A2. the leaching rate would have to be less than
10"''g/cn-Zd. Secondly, it we assume °f nuclidcs art
immobilised at a specific activity of 10 Ci/tc; wilh an A--,
value ct n < 10 4, foe the release in 1 week to be less than
0.1 A-?, the leaching rate for nuclides would have to be leas
than 2 x 10" ̂s/cm^/d. Typical values for the-leaching r-±t«s
for oi and @> S nuclides are less than these limited values. So
there is unlikely to be a problem in meeting the requirement of
the leaching test.

The 3rd draft of the transport regulations appears to
provide three categories for the transport of these waste
containers:

Typp A - since the immobilised waste forms are unlikely to
class as special form radioactive materials, we
would be limited, to A2 per package which is hardly
adequate.

Type USA - (transport in strong industrial packaging) depending
on the interpretation of the specific activity
limits and surface dose, this could also be very
restrictive.

Type B - while this will allow any level of activity, the
design requirements are very severe and hence
costly. If it is assumed that the contents are
readily dispersable, the outer package must be
designed to very high standards of leak tightness
under accident conditions.

The exact specific activity for LSA III (ie 2 s.
10-3A2/s) is very dependent upon the value of A-> used and
the interpretation and use of the values in paras. 401-407. If
we use the value in Table VII for only (3 v nuclides., we get 600
Ci/te. However, once oi -emitting nuclides are present, the
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3.7 LSA/SCO (continued)

UK (cont'd)

limit reduces to 1.2 Ci/te which would rule out all the waste
arisings. If we take the specific value of Pu 239, we have a
limit of 10 Ci/te which while acceptable for that isotope,
leaves no room for others. It is possible to use the formula of
para. 405 and arrive at a compromise situation which might be
acceptable foe some waste arisings, but would be inadequate for
general use. However, if the additional requirement of para.
317 regarding radiation level is met, virtually all immobilised
intermediate level wastes will be excluded from anything other
than Type B packaging.

This points to the need for a specific category for these
immobilised wastes, talcing into account the fact that tha waste
forms are reasonably leach resistant and are massive. They will
be put in containers which will be sealed. These containers
will then go inside the large outer flask or overpack for
transport. The main requirement for this outer flask is to
ensure no loss of shielding (or no more than say a 20% increase
in radiation level) in the event of an accident. It will also
be necessary to demonstrate no significant escape of activity.
Suitable tests for these two aspects could involve some or all
of the drop tests, the compression test and the penetration test,
used for other package types. The thermal test will not be
required in view of the immobilisation, type of
container/packaging and the multiple layers of containment
involved. Similarly, the water immersion test and leaching
tests will not be necessary in view of the immobilised form of
the wastes and also the degree of inner containment.

Summary and Recommendation

Provision is needed for likely developments in the
relatively near future in the requirement to transport
immobilised waste and consideration should be given to a new
transport category for such material. If publication of the
revised Regulations cannot be delayed sufficiently for this, the
task of developing a specification for this new transport
category should be remitted to a Special Working Group composed
of representatives of interested member states which could be
charged with examining the problem and recommending a solution
on a time scale of one to two years after publication of the
1984 Revised Edition of the Regulations. Any solution finally
elaborated could be adopted in the Regulations by means of a
90-day rule procedure.

Comment by the Agency

It is not clear why, because larger quantities of immobilized
wastes are being considered for transport, that a new category
of packaging is now required. If the contents of the packaging

3 - 3 5
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3.7 LSA/SGO (continued)

Comment by the Agency (cont'd)

exceed the A2 value, then it falls within the Type B packaging
category. However, if the potential for release is smaller
because of the immobilized nature of the waste form contents,
the requirements on the packaging containment system (including
the seals) are lowered, and a less sophisticated, less costly
sealing system might be justified. This does not, however,
necessarily argue for a new transport category of package.

Comment by Mr. Golder, Hungary

The new requirements for Strong Industrial Packaging may
increase .ue costs in cases where for LSA containment integrity
levels 2 and 3 are required. In connection with the outer
packaging requirement, para. 249 is not clear. Is it required
in every case to have inner and outer packagings?

EDITORIAL COMMENT: See also, comments Section 4 re. paras.
125, 140, 317, 320, 321 and 323.

3-8 Quality Assurance

IFALPA

Only the shipper i s responsible for the conformity of the
packaging with IAEA requirements.

Only the large shippers have the means to make the tests
specified by IAEA regulations.

To ensure Flight Safety we request that each member state of
IAEA agree to a number of Package manufacturers. These l i s t s
should be included in the next Safety Series No, 6.

Comment by the Agency

It is recommended that para. 840 be revised in accordance with
the recommendation of the "Technical Committee on Assuring the
Implementation of the Regulations", November 1982, so that:

(a) a Quality Assurance programme is required for a l l packages;
and

(b) programmes pertaining to Type B aid Fiss i le packages are
approved by the Competent Authority.

Furthermore, the QA programme should be established earlier than
simply "prior to manufacture". It i s suggested that a QA
programme be required "at the commencement of design".
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Î.3 Quality Assurance (continued)

Comment bv the Agency (cont'd)

Finally, in order to emphasize this point and to give greater
emphasis to QA overall, it is strongly suggested that the
contents of para. 840 be relocated: to the end of Section 1,
for two reasons. First, because that is where the provision re.
Compliance Assurance is located, and secondly, because QA is not
just another, in fact, the "last" Administrative Requirement, as
is implied by its current placement at the end of Section VTTI.

EDITORIAL NOTE; See also. Comments Section 4, re. paras. 131,
156 and 215.

3.9 "0" Svstem/A1/A2 Values

Austria

From the Austrian view no economical, technical or
administrative problems will arise by establishing the new
system and the new activity limits.

GDR

Comment on the potential cost of the proposed changes in the
Al / A2 values (as invited in Annex A to letter L/443-1 Circ.
of IS Jan. 1983):

Considerable cost arises for the transportation of Mo-99 from
the radionuclide production. Due to the reduction of the
A-j_/A2 values by the factor of 5 and 10, respectively,
additional Type B containers for the necessary transportation of
Mo-99 in the activity range from 0.37 to 3.7 TBq (10 to 100 Ci)
will be required in the future. The investments required for
this purpose in the GDR will amount to about US$ 150,000.

Due to lack of time and manpower we were not able to check all
the individual A-j/A2 values. This should be done in the
same way as for the 1973 revision by an independent body
(perhaps NRPB). We have found the following inconsistencies:

1) QA, one of the limiting quantities for Aj is based upon
a dose equivalent rate of 0.1 Sv/h (in tissue) at a
distance of 1 m which corresponds to an exposure rate limit
of 14.4 R/h. This is 1.6 times the present exposure rate
limit of 9 R/h and not at all the "same dose rate as
present system" as stated in Annex I, Attachment I, of your
letter L/443-1 Circ. dated 18 Jan. 1983. This leads in
many cases to 60% higher permissible Type A contents
without justifcation.
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3.9 "0" System/A-j/A? Values (continued)

FRG (cont'd)

2) It is unknown which lower cut-off energy for emitted photos
has been used in deriving the Q A limit. According to the
London minutes X-ray emitters are deemed as soft
y-emitters, but the used formula for Q A is not valid
below about 60 keV. Unger and Trubey (ORNL/RSIC-45) have
compiled Specific Gamma-Ray Dose constants using a cut-off
energy of 10 keV. For ^il^knx, for instance, this would
result in a considerable reduction of the A-̂  value from 2
TBq to 0.1 TBq. According to a new DIN draft the cut-off
enecgy for the dose rate constant is 20 fceV for radiation
protection purpose which seems to be more reasonable.
Before any recalculations, an agreement on the cut-off
energy must be obtained.

3) The Aj_ values for /& + emitters are considerably too
high since the annihilation radiation has not been taken
into account. (Examples: Both A^ and A2 fur

 22?J.-i
are 0.3 instead of 0.8 and 0.5 TBq respectively; -1j-C:
AT - 0.7 instead of 4 T3q).

4) In case of decay chains, just the first decay product has
been taken into account. (Example: A^ for ?^^Ra is
not 5 but 0.4 TBq!)

5)

6)

In other cases incorrect data seems to have been used (i.e..
7Be = 10 and not 20 TBq), 95Zr (no short-lived

1 4 7x q ,
daughter), 1 4 7Nd (Ax = 3 instead of 6 TBq).

In March 1980 BAM had written to Mr. Barker at IAEA that
some specific activities listed in Table VII of IAEA Safety
Series No. 6 (1973) should be corrected. Mr. Barker
suggested these values to be transferred to IAEA Safety
Series No. 37.

But in the Third Draft Revision all old values are used
again without any corrections or revisions. Therefore
again we ask IAEA to reconsider these specific activities.

We have listed the most deviating values. Because there
exist only few data of specific activities but many data
tables of half-lives we used the equation. (Table, see
Appendix B)

a =
In2 N

Tl/2 • A 3.7 - 10

a = specific activity in Ci/g

N A = Avogadro Number = 6.02204S . 1023/mole

Tj_/2 = half-life in s

A = atomic weight in g/tnole
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3.9 "O" System/A^/A? Values, (continued)

Hun?',ary

The new A^ and A2 activity limits - according to our
experience until now will not lead to the increase of the cost
of transport.

page 34 DETERMINATION OF ki AND A 2

As to future calculated A]_ and A2 values of
radionuclides not listed which shall require competent
authority approval we suggest that supplements to table V
are issued covering new approvals.

It seems that A^ and A2 values for irradiated U and
irradiated Th always will require competent authority
approval as no value is listed. This seems unreasonable
for sample amounts of irradiated fuel suitable for Type A
packaging. It is therefore desirable to keep the old A^
and A2 for MFP.

Poland

We do not foresee any problems of either technical or
economic nature in connection' with use of the new system for
establishing the activity limits A-j_, A2 and new values of
those limits.

Spain (Ministry of Industry and Energy)

0 system. Over the years following the appearance of the
present edition (1973) of the Regulations for the Safe Transport
there have been changes in the criteria for radiation protection
(ICRP, IAEA) in the sense that new pathways - exposure and
ingestion - have been introduced for calculate ing dose.

The symbol Q is used to identify the effective dose
equivalent absorbed in the event of accident as well as the sum
of other Qi, in which each i represents the dosimetric pathway
to which we referred above.

The adoption of this sytem by the Advisory Committee of the
IAEA for the Transport Regulations could be staggered in the
following phases:

First phase: The system could be adopted for the purpose
of changing the activity limits (A|/A2) which determine
the boundary between type A packages (special form material
and other than special form) and type B packages. This
would then result in a change in the old Table VII, now
Table V.



3.9 "0" System/A-; /A-j Values (continued)

Spain (Ministry of Industry and Energy) (cont'd)

Second phase: idem ... all the foregoing plus application
of the Q system to fixing limits for radioactive leakage
after the regulatory tests for type B packages.

Third phase: idem ... all the foregoing plus applications
of it to a revision of the activity limits for exemption.

Fourth phase: idem ... all the foregoing plus application
of it to a revision of the qualification of low-activity
materials for purposes of transport.

The Agency's Advisory Committee, after the conclusions of
the plenary session of the Working Groups in Vienna in March
1982, and following the consultations with Member States last
summer, considered adopting the Q system only in its first
phase, believing that there has not yet been sufficient
discussion of the other aspects of the matter.

The Directorate General for Energy feels that the Agency's
decision is right and wishes to point this out in its reply.
Apart from that, it would like to have information on advances
gained in the field with respect to the analyses that could be
made during the other phases, whether pending or under
discussion.

Spain (Nuclear Energy Board)

The "Q" system. We note that the bases of the "Q" system have
been taken into account in deriving the activity limits A^ and
A2 (Table VII), although the present terminology has been
retained.

Thus the first part (Stage 1) has been accepted but not the next
stages (Stages 2, 3 and 4) in spite of the proposals contained
in Appendices I and II of Working Paper 32 of the Second Meeting.

All these are reasonable. Information on further developments
on Lhis subject will be welcome.

Sweden

Mixed Fission Products

A separate entry for mixed fission products in the
- table is considered to be very useful. It is

therefore proposed to retain MFP in Table V. It was agreed to
do so during the Q System meeting in London, September 1982.
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UK

27

(continued)

Problems Related to the 'Q' System
Now Ao Value for Molybdenum-99

Molybdenum-99 is extensively transported in technetium 9')ra
generators which are widely used in medical diagnosis and hence
have both commercial and medical importance. The current A2

value for Mo-99 is 100 Ci but this will fall to 0.5 TBq (rounded
down to 10 Ci) according to the Third Draft.

Generators containing in excess of the new limit have been
available, particularly in the US market, for about three years,
and the demand for them is growing. Currently generators are
transported with an activity approaching 20 ci at time of
shipment. Some 100 per week of such generators may require to
be shipped in the US alone, on current information. Reducing
the A2 value as contemplated would substantially affect
transport costs and would significantly affect the ability of
hospitals to carry out necessary diagnostic work. There is
therefore a strong need for special consideration for this
transport use since existing practice has been based upon the
current Recommendations of IAEA and because of the particularly
severe effects of the new system in this case.

USA

With respect to the Q-system models for determining Type A
quantities, we offer some suggested changes to make the models
more realistic. The Qd model assumes that the hands of a
transport worker in a warehouse become contaminated to a level
of ten percent with the spilled material, and that the hands
stay at that level for a period of five hours before washing.
The following three changes are proposed to make that model more
realistic.

a) Reduce the five hour period to three hours. It is
highly unlikely that a person working in a warehouse
with hazardous materials would go through his break
period and either lunch or quitting time (and
subsequently the evening meal) without washing his
hands. It should be mandatory to wash hands before
ealing in such a working condition. After all, many
hazardous materials in transportation are chemically
very toxic;

b) Reduce the contamination level assun&d for the second
and third hours to one-half that assumed for the first
hour. It is inconceivable that somt; of the hand
contamination would not be transferred to other
packages handled during the period followii.g the
contamination incident. Since the assumption.Is made
that the transport worker does not know his hands are
contaminated, he would continue handling other
packages; and
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3.9 Values (continued)

USA (cont'd)

c) Consider the protective layer of dead skin on the
hands to be 40 mg/cm2 rather than 7 rag/cm2.

The 500 mSv dose to the skin is based on a non-stochastic
effect which would be expected to materialize only if the same
employee were subjected to more than forty of Hiese
extraordinary accident situations during his working lifetime
(ICKt1 26, para. 63). This is very unlikely based on experience
to date. Since there is considerable conservatism in the dose
specification, the model should be as realistic as possible.

Comment by Mr. El-Shinawav. Egypt

Concerning the economic, technical or administrative problems
that may arise from the use of the new system for calculating
activity limits and whether or not such problems may arise, the
answer is yes. Initial costs may be greater when the systwn is
first applied, however, this cost cannot be compared with the
benefits gained by applying the new syshnm.

Comment by Mr. Golder. Hunnary

Reviewing the recalculated A^ and A2 values for
radionuclides, it seems to me that the lower activity limits
will not influence the cost of transport of RM in our case. The
contradiction of the A^ and A2 values for T mentioned in my
former letter disappeared but it still exists in Table II.

Comment by Mr. Macdonald. UK

Comments on Attachment I of Annex I to letter dated 18/1/83
circulated with Third Draft Revision (October 1982) of Safety
Series Mo. 6. 1984 Ed.

1. Second sentence of first para, of section 2 is somewhat
ambiguous ce. determination of A2 in cases where A^ <C
Qc> QD o r °-E- An alternative wording would be:

... A2 for other-than-special-form is the limiting
value from these 0 values and additionally Qc, QD

and QE.

A briefer alternative to the underlined extra words is
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Comme:it by Mr . Macdor.ald, 'JK ( con i. ' d )

.T. Or. p.2 the pari, describing QQ refers to intake by
inhalation, ingestion or wound. Strictly speaking tho
derivation of Q r considers only Lao inhalai ion ^j.-iiviaj
with an intake of 10"" x Qc.

Ingestion is considered in the context of the derivation ..:."
Qr) where the Q system model gives an intake of 10'- x
Q:.. However, almost without exception Q- would be much
less t-î-.an Qç, hence explicit consideration of the
in&ostion pathway under QQ is unnecessary. A model for
uptake via wounds is not included in the Q system.

If the 10"^ Qç intake for inhalation were deemed
applicable to intake via ingestion or a contaminated wound,
a few A-2 would be reduced by factors of approximately 2,
i.e. in cases where the ICRP ALI(oral) is less M>an
ALK inhalation) and where A2 was determined by A<-
rather than QA, Qg or Qy. For the isotopes included
in ICRP 30 Part 1 there are two such cases, namely 1-125
whore Ao would be reduced from 2 to 1 T3q on this basis,
and 1-129 where no change would occur m; A1/A2 are
Unlimited.

For clarity Qc should perhaps only be associated with the
inhalation pathway, with the subtlies above being discus^ed
in the explanatory document accompanying Safety Series No.
6.

3. References to the factor of up to 10 reduction in'Q values
for non-special farm materials somewhat overstate the
position. In the para, describing Qp on p.2 the word
'many' in second line should perhaps be 'some' sinei? for
many isotopes the reduction factor is less than or equal to
1, e.g. 0.67 for Am-241 and 242, 0.74-1.1 for Cm isotopes,
0.37-0.55 for Pu isotopes and 3.7-7.4 for U isotopes.
Similarly, the situation is more properly described in the
first para, of "General Observations' on p.3 as follows:

... in Type A package contents for some
other-than-special-form alpha emitters and for many
beta emitters ....

In the third para, on p.3, Re-187, Tc-97 and O-Z35/23S
could be added to the list of example nuclides for
completeness.

In the fourth para, on p. 3, should some reference be
included to the role of chemical toxicity in the case of
uranium for enrichments less than or equal to 2Q")!> - see my
notes dated 29/0/82 sent to R.F. Barker under cover of
leLter dated 1/10/82.
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Values (continued)

Comment by Mr. Macdonald. UK (cont'd)

6. Finally, in Table V Pa 233 new A1/A2 values should be
80 and 30 respectively (p.8) and the entry following
Th(natural) should be Ti-44/Sc -44 (p.11).

EDITORIAL MOTE: See also, comments Section 4, re. Table V.

3.10 Radiation Protection Standards - Justification. Optimization and
Dose Limits

ILO

In Annex I to your letter transmitting the third draft for
review and comments, I noted (page 2) that a major change in the
third draft revision (from the second draft revision) is a more
exLonsive reference to the IAEA/ILO/WHO/OECD/NEA Basic Safety
Standards for Radiation Protection. However, I found that the
question of justification is only briefly mentioned in an
over-simplified manner and that there is no attempt to deal with
optimisation although it represents one of the main features of
ICRP Publication 26 and of the Revised Basic Safety Standards
for Radiation Protection (Annex I of your letter, page 2 and
Foreword paragraphs 3 and 4).

There is no reference to a possible use of "authorised
levels" and the text unfortunately gives the impression that the
exposure limits are used for design purposes. I hope that this
is only an impression because it would, of course, be contrary
to ICSP philosophy and to the Basic Safety Standards to use
limits for this purpose. I also wonder why paragraph 523 of the
second draft was deleted.*

It is further noted that the specific guidance which will
be developed by the Agency in the area of optimisation will have
no effect on the regulations. This may be regretted since
efforts are being made to propose an international value of
alpha for transboundary pollution, and perhaps in other fields
later on.

Note: Para. 523 of the Second Draft Revision was not
deleted, but was revised and relocated - see paras. 150
through 155.
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3.10 Radiation Protection Standards (continued)

Comment by the Agency

Attention is called to the fact that a revised version of the
Basic Safety Standards for Radiation Protection, Safety Series
No. 9, was issued after the March 1982 meeting of the Advisory
Group on the Comprehensive Review of the Transport Regulations.
This issue of the Safety Series Mo. 9 was jointly sponsored by
the Agency, the International Labour Organization, the Nuclear
Energy Agency of the OECD and the World Health Organization.
The Agency must "... provide for the application of these
standards to its own operations as well as to the operations
making use of materials, services, equipment, facilities, and
information made available by the Agency or at its request or
under its control or supervision ...", (see Statute, IAEA, as
amended 1 June 1973, page 1). Similarly, Safety Series Mo. 9
itself states that, "for IAEA operations ... this publication
should be applied ...". Therefore the Agency requests this
Advisory Group to provide assurance that the forthcoming
Revision of the Transport Regulations is consistent with the
Basic Safety standards for Radiation Protection set forth in
Safety Series No. 9.

Specifically, paras. 402 and 403, dealing with justification of
practice and optimization of protection, and with individual
dose limitation, of the 1982 edition of Safety Series No. 9 must
be explicitly and correctly addressed in Safety Series No. 6.
If the requirements set forth in paras. 402 and 403 of Safety
Series Mo. 9 cannot be implemented immediately, then a plan must
be developed and referenced which will assure timely compliance
with these requirements.

In paras. ISO-155 of the Third Draft Revision, the latest
edition of Safety Series No. 9 is used to establish dose
equivalent limits for transport workers and the general public.
Although this is a step in the right direction, it has not been
applied correctly.

Paras. 418 and 419 of Safety Series No, 9 state:

"418

419

The limit for the annual effective dose
equivalent for members of the public is 5 mSv (0.5
rem). The annual dose equivalent limit for the
individual organs and tissues of members of the
public is 50 mSv (5 rem). These dose limits are to
be applied to the critical group of the population.

When the same individual members of the public
could otherwise be exposed at of near the annual
effective dose equivalent limit for prolonged
periods (many years) it would be prudent to take
measures to restrict their lifetime effective dose
equivalent to a value corresponding to an annual
average of 1 mSv (0.1 rem)."
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3.10 Radiation Protection Standards (continued)

Comment by the Agency (cont'd)

It must be kept in mind in applying these Basic Safety Standards
that these limits apply to individual exposures resulting from
all practices involving ionizing radiation (excluding natural
sources, technologically enhanced and medical exposure of
patients), not just transportation, that is, they are an
individual-related requirement, not a source-related
requirement. The question must be asked (and answered) - "what
fraction of the limit can be applied to the transport
operations?" The effective dose equivalent to be assigned to
transportation (i.e., the so-called "source upper bound" for
transport operations) must be well below the values set forth in
paras. 413 and 419 in Safety Series No. 9.

Similarly, attention is drawn to the fact that the basis for the
new Activity Limits shown in Section IV of the Third Draft
Revision are based upon assumptions for transport accidents
which are consistent with annual effective dose equivalent limit
for workers set forth in para. 411 of Safety Series No. 9.
However, again, the total value has been used, and the
quantities of the effects of other activities on these workers
must be addressed.

The impact that these questions have on, not only paras. 150-15 5
of the Third Draft Revision, but on the Activity Limits in
Section IV, must be satisfactorily resolved by AG-406.

EDITORIAL COMMENT: See also, comments Section 4, re. paras.
134, 135, 150-155.

3.11 Release Limits

JRG

Para. 232(b): Comment to the Type B(U) leakage rate after
severe accidents.

The limit 10~3 A2 in a period of one week shall be retained.

Reason:

The new IAEA draft suggests that by inhalation of 10~6 A2
the annual limit of intake (ALI) should not be exceeded,
intake fraction F£ = 10~6 is the product of the release
fraction Fr (10~

2 to 10~3 of the contents, e.g. A2 for
Type A packages) and of the up-take fraction Fu (10~

4 to
m-3 Of c n e a m o u n t r ei e a Sed). Thus in principle IAEA has

The

10

retained its former relationship 10~3 /lO~ 3 A- =• 3 rem.
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3.11 Release Limita (continued)

?RG (cont'd)

Considering a distance c of 100 m from the cask the dilution
factor is 1 . K T 4 < X < 2 . 10"3 s.m : for the
different weather conditions at a mean wind speed of 1 m.s" l.
The uptake fraction if Fu = X . B (breathing rate B =
t.3.10-4 m^.s"1- for an adult man at light activity, ICRP
23) resulting in 4 . 10~8 < F < 6 . 10~7, and then indeed
a release of A2 per week or for a short period in a week, a.g.
during the accident stresses, could be permitted.

In our opinion also shorter distances than 100 m must be taken
into account. Unfortunately the commonly used atmospheric
diffusion models only cover distances of the order of some
hundreds of m to several km and release heights of 50 m and
more. Following two simple ideas we found a reasonable approach
for shorter distances r and lower heights h:

1) Considering release heights of about 50 m for all weather
categories at a mean wind speed of 1 m.s~l the dilution factor
may be represented by the following approximate function:

X
1.8

For small release heights h or for longer distances r the
exponential term becomes 1 and then the uptake fraction is Fu

= 6 . 10~4 . r"1-7.

2) For direct emission from a leak at mouth-level into a cone
of body angle a = 30°C (analogous to the wind direction
sectors spanning recommended angles of 30°) the dilution
factor is X = (A.u)"1 - 4.67 . r~2 with area A
. sin7 (a/4) and mean wind speed u - 1 m.s"1

uptake fraction becomes Fu = 1.6 . 10"3 . r

4 7T. r2

and then the

Fig. 1 (see next page) shows that these dilution factors as a
function of distance don't differ too much, and therefore the
uptake fraction Fu - 6.10~4 . r"1'7 could be used to draw
some conclusions concerning inhalation risk at intermediate
distances. Table I (below) shows some calculated values of
acceptable release fractions Fr = Fj/Fu as a function of
disLance related to an intake limit of 10~6 . A2.

Table 1 Acceptable activity release fractions after a Type B accident

DisLance r l m 3 m 12 m 50 m 170 m

Uptake fraction Fu

Acceptable release
fraction FP

10" 3
^il0~ 5

— 1 0 - i

— 10-7

—A2
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FRG (cont'd)
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3.11 Release Limits (continued)

FRG (cont'd)

For a distance of about 1 m this model justifies the older
pragmatic IAEA suggestion, and for about 100 in a release of A2

could be accepted.

From these results we draw the following conclusions:

1) For short-term release and at short distances the uptake
fraction could be much higher than for a long-time stay at 100 m
distance. To limit the dose equivalent for such cases the
release fraction must be restricted to considerably less than
A2-

2) As far as we know there have never been severe difficulties
for the designer of pacicagings to comply with the 10 ^ A2

per week, requirement. Besides it is very unlikely that Type B
test stresses would cause leakage rates just between 10"^ A2

and A2 per week.

3) Because we don't see any urgent arguments for modification
of this 1973 IAEA requirement and taking also into account the
ALAKA principle we can't agree to change the limit of 10"^
A2 for the accumulated loss of radioactive contents in a
period of one week after Type B tests on Type B(U) packages.

4) As further argument should be considered that the decision
of the 'Advisory Group on Comprehensive Review and Revision of
Transport Regulations' in Sept. 1980 to specify the same leakage
rate A2 per week for B(U) and B(M) packages partly was based
on a drafting error by the secretary of WG A 3, Mr. Goldfinch.

From para. 1.7 of paper ">1:

A median accident to a Type A package can lead to a dose of 3
rem (10~3 release and 10~3 intake).
A minor handling accident to an exempt package can
(theoretically) lead to a dose of 3 rem since there are no test
standards for exempt package.
A very severe accident to a type B(M) package can lead to 3 rem.
A very severe accident to a type B(U) package can lead to a dose
of 3 x 10~3 rem.
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3.11 Release Limits (continued)

FRG (coat1d)

CORRECT VERSION

Tabl<» TI

median accident.
Type A

minor handling accident
exempt package J

contents

£ A2

release
fraction

uptake
fraction

103

103

resulting
dose

3 rem

3 rem

very severe accident.
Type B(M) unlimited A2/week 10"3 3000 rem/week

(not 3)

very severe accident.
Type B(U) unlimited « 10-3A2/wee!c 10" 3 3000 rem/week

(not 3.10-3)

EDITORIAL MOTE: See also, Section 4, Comments re. paras. 223, 226,
232 and 712.

3.12 Transport Index

IFALPA

Transport Index Limitation

We request that the Transport Index be limited at 50, except for
special arrangement.

Comment by Norwegian Maritime Directorate
(through IMP)

A representative from a shipping group has informed Norwegian
Maritime Directorate that the present limitation of 200 TI does not
involve any practical problem in their service today.

12

Para. IZt (continued)
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3.11 Release Limits (continued)

Comment by the Agency

The Advisory Group is requested to refer to the definition for TI
proposed by the Technical Committee for the Review of the Nuclear
CriLicality Safety Aspects of the Agency's Regulations for the: r.afe
Transport of Radioactive Materials (TC-405), 23-27 March. 1981, pp.
54-55, to assess whether a more detailed definition as proposed
therein would resolve many of the questions which have been raised
hero.

EDITORIAL COMMENT: See also, comments Section 4, re. paras. 142, 530
and 532.

3.13 Units/Conversion/Notation

Australia

The Unit Conversion Table Appendix II together with a list of
abbreviations (e.g. SCO, LSA, etc.) should be given prominence and be
included at the front of the Regulations.

Ecuador

One unknown is the use of the unit mrem instead of mSv;

Finland

In its comments on the second draft (Second Draft Revision, May
1981), the Institute of Radiation Protection already paid attention
to the fact that the writing of numerical values and units is
inconsistent and in some cases even incorrect. In this respect there
has been no improvement. When international symbols for quantities
and units exist, they, and no other, shall be used. Names and
symbols for quantities and units should be written as they are given
in international standards (e.g. ISO 31, ISO 1000). The regulations,
and finally also the revision sheet, shall be inspected by a
competent expert.

Finland

125.b(ii) Notation is not consistent all through the
regulations, e.g.:

125 b 10-4 A2/g
232 a A2 x 10~

6 per hour (could be 10"6 A2/h)
232 b 1000 A2

page 137 100 x A2
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3.12 Transport Index (continued)

OK

SI Units

I. Values of A^ ami A2

In UK commercial practice since 1979, activities have been
quoted in dual units with the curie dominant and the becquerel
in parentheses. The majority of users and customers, including
officials, appear to prefer the curie. It is therefore
essential not only to retain the curie values in the revised
Regulations but that they should be a reasonably close
equivalent to the value in becquerels, without inconsistent
approximation. Examples of current unsatisfactory values are:

Ag 105, A.x and A2 - 3 TBq rounded to 70 Ci (actual 31.1 Ci)
Mo-99 , Aj_ - 0.6 TBq rounded to 20 Ci (actual 16.2 Ci)

A2 - 0.5 TBq rounded to 10 Ci (actual 13.5 Ci)

As most users would employ the Curie value, it can be seen that
closer and more satisfactory approximation is needed.

2. Pressure

The Pascal should be used consistently throughout the ,
with Kg/cm2 in parentheses. At present either the bar or
kilogramme per square centimetre are sometimes employed as main
units (see para. 141 and Annex A ) .
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DETAILED COMMENTS

Section 4 provides detailed comments on the text of the Third
Draft Revision. These comments are given in the same order as the text
of the Revision, starting with the Foreword and continues through to the
Schedules.

FOREWORD

Argentina (Mission.)

Page 2, top lines. Considering the historical rate of
revisions, 1961; 1964; 1967; 1973; 1979 and now 1984, and the
increasing use of atomic energy, it seems convenient to promote
directly a 1994 revision and not wait until then for deciding
whether it is necessary or not.

oage 2. Change the text in line 17 as to read:

".... Safety Series No. 9, 1982 Edition, has been taken into
account in the ...".

Reason: clarification.

Comment by the Agency

Should revise and augment the paragraph (bottom of page 2) which
refers to the Advisory Material

(as recommended by Technical Committee on Assuring the
Implementation of the Regulations, November 1982).

page l

Australia

Page i
"ACTIVITY"

(i) "Comply with" instead of "be in compliance with"



page

Australia

Page iii
move "730<a), 732 and 747" to left margin in next line and
insert "709" under right hand column.

Page i i i
"Teals for strong industrial packages" should be in upper case
letters.

Page iii
"710" should be under right hand column.

Page iii
"711-712" should be under right hand column.

Page iii
"Leak proofness" should be one word.

UK

(iii) "Under EXCLUSIVE USE" instead of "in EXCLUSIVE USE".

page iv

Australia/India

Page iv. eleventh line
delete "containing"



Section 1:

Comment by the

Consider including the para, on routing (.819) in the Purpose
and Scope part of this section.

Para. 103

Argentina

2.1. para. 103. Add "inspection" and "QUALITY ASSURANCE" to the
list of transport operations.

Reason: inspection and "QUALITY ASSURANCE" are activities
related to the transport of RAM.

Austria

Para. 103
Although for security reasons the need of a very wide
definition of "transport" is understandable the inclusion
of "fabrication" in the enumeration seems however too
extensive. On the basis of transport regulations, direct
interference with internal quality controls of producers of
dangerous goods packages does not appear to be justified.

Para. 104

International Air Transport Association

104(a) 104(a), change "Within" to "within"; and 104(b),
& change "To human" to "to human"... for continuity of

104(b) sentence (as in 108, 152, 155, etc.)

Para. 105

UK

Para. 105

EXISTING TEXT

"For RADIOACTIVE MATERIAL having other dangerous properties, and
for transport or storage of RADIOACTIVE MATERIAL with other
dangerous goods, the relevant transport regulations for
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Para. X05 (continued)

dangerous goods of each of the countries through or into which
the materials will be transported, and the regulations of the
cognizant transport organizations, shall apply, in addition tc
these Regulations. (See paras. 503-505.)"

REASON yOR CHAMGE

The present wording is unsuitable; it is important to emphasize
the aspect of segregation from other dangerous goods.

PROPOSED NEW TEXT

"For RADIOACTIVE MATERIAL having other dangerous properties and
for the segregation in transport or storage of RADIOACTTVE
MATERIAL from other dangerous goods the relevant transport
regulations for dangerous goods ... etc (as existing text)".

TATA

105 (line 4) Change "materials" to "material"; also change
"will be" to "is to be" to be consistent with para. 127.

105 (line 5) Change spelling of "organisations" to match
"organization" elsewhere (e.g. paras. 112, 115).

Para. 107

Japan

Paragraph 107, second sentence: 'should not conflict with'
should read as 'should take into account as much as possible'.

IATA

107 Change "Member States" (which seems not to be used anywhere
else in the Regulations) to "governments" in order to widen
the application and to match para. 106.

Para. 108

USA

Para. 108, page 2:

In the definition of "^ and A2" the subscripts of the
designators A^ and A2 are not descriptive of the distinction



Para. 108 (continued)

they are intended to provide. It is recommended that more
intelligence be coded into these very widely used
abbreviations. For example, A^ should be As (for Type A.
activity, special form); A2 should be An (for Type A
activity, normal form).

IATA

108 Aj and A2

To facilitate understanding by transport personnel of the
wider use of A^ and A2 (e.g. in paras. 125, 232, 815,
836, and Tables II and IV) it is recommended that the
following sentence be added to this definition: "... In
addition, fractions and multiples of A^ and A2,
generally in powers of 10, are used to define certain other
values in these Regulations". (Although this sentence
might be considered explanatory material, there are already
several precedents in the definitions in some or all of
paras. 112. 121, 123, 125, 127, 130, 132, 134, 137. 141,
147, 148).

Para. Ill

Argentina

Para. Ill; 130 and 141. A transport of RAM in TANK CONTAINERS
is BULK TRANSPORT by definition of TANK CONTAINER (see para.
141, line 2) but a TANK CONTAINER is a PACKAGING by definition
of PACKAGING (see para. 130). Furthermore, a tank-vehicle and
other "tanks" are PACKAGINGS by definition, and a transport in
tank vehicles could be interpreted as a NON-BULK TRANSPORT.
Para. Ill, 130 and 141 should be modified in order to avoid such
kind of confusion and, in turn, further miss-applications of the
defined terms in the remainder of the text, e.g., their use in
section III, should be evaluated.

International Maritime Organization

Paragraphs 111, 129, 130, 141 and 322 - Definitions of Bulk
Transport, Package, Packaging and Tank Container.

There is a potential source of confusion in the Third Draft
concerning the circumstances where carriage in tank containers
should be considered either as BULK TRANSPORT or as transport in
PACKAGING. Furthermore the definition of TANK CONTAINER,
paragraph 141, specifically excludes tank vehicles, leaving
these unconsidered. It is suggested that paragraph 322 should

\ 4 -



Para. LU (continued)

be reworded to make it claar that any suitable tank, whether
fixed to a vehicle, or demountable, can be considered as. a means
either of carriage in bulk or in packaging. In addition
paragraph 129 needs rewording at sub-paragraph (a) STRONG
INDUSTRIAL PACKAGE, since a tank container or freight container
cannot by itself constitute a package.

Para. 112

1ATA

112 Chanac "organization or private individual" to "individual,
organization or government" to be consistent with para. 115,

Para. 113

Australia

Para. 113 - The existing wording of this para, should be
retained, whereby provision is made for an international
authority to be designated as a competent authority.

Para. 114

Argentina

Para. 114. Delete "... PACKAGE or PACKAGES or ..." as to read:

114 "CONSIGNMENT shall mean any load of RADIOACTIVE MATERIAL

Reason: clarification.

Para. 116

Argentina

Para. 116. Change "RADIOACTIVE MATERIAL" by "RADIOACTIVE
CONTENTS" as to read:

116 "... as intended to retain the RADIOACTIVE CONTENTS during
transport".

Reason: clarification.

20
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Para. 117

li um

. 117-113 I suggest to use the wordings of the ISO DP
7503 (Evaluation of surface contamination):

fixed surface contamination: contamination adhering
to surface in such a way that it is not transferable
under normal working conditions.

removable surface contamination - surface
contamination which is removable or transferable under
normal working conditions.

[Note: it must be noticed that by external influences
(e.g. moisture, chemicals, etc.) and also by corrosion or
diffusion a fixed contamination may be transformed into a
removable form; the reverse process is also possible.)

Comment by the Aswncv

Para. 117/118 - need a general definition of CONTAMINATION (as
proposed Glossary) since both para. 117 and 118 make use of this
term without saying what it means.

- also paras. 546 and 543.

Para. 119

Australia

Para. 119(b) - The definition of a conveyance should also
include a large freight container transported on a vessel.
There is otherwise the implication from para. 122 that large
freight containers cannot be transported under exclusive use
conditions by a vessel. We wish para. 119(b) to be amended to
read:

"For transport by water: any VESSEL, any hold,
compartment, or DEFINED DECK AREA of a VESSEL, or large
FREIGHT CONTAINER: and"

Canada

Para. 119:

In the definition of conveyance the reference to freight
container should be deleted because its use is redundant in
para. 53O(a).

•'! - 2 1



t'ara. 119 (continued)

FRG:

Para. L19la): Include 'tank, container1.

Season: For Lank, containers the name transport conditions are
valii as for freight containers.

USA

Para. 119, page h:

The definition of CONVEYANCE: causes a number of problems in
its application in the regulations. CONVEYANCE means, in a
broad sense, transporting unit (vehicle, rail car, aircraft, or
entire vessel) or in the case of a vessel also means a major
subdivision of the vessel (hold, compartment, etc.). The
complication arises when "large FREIGHT CONTAINER1* is added to
thu definition of CONVEYANCE. A large FREIGHT CONTAINER may be
as small as a 1.5 m cube. This means that 3 "large" FREIGHT
CONTAINERS can be loaded into a single 2.4 m x 2.4 m x 12.1 m
intermodal freight container as used onboard typical container
ships or road vehicle trailers.

There are instances where this causes some concern by
providing for unsafe practices. For example:

para. 530(a), p. 67- allows the total TI's to be limited
per CONVEYANCE. For the 1.5 m cube freight containers,
this means that 400 TI of nun-exclusive use packages could
be carried on one road vehicle. (Eight "large" FKF.TSHT
CONTAINERS serving as CONVEYANCES, all loaded onto a single
road vehicle.) For fissile material, this is clearly not
to be allowed. For other materials it is also highly
inadvisable.

It is recommended that the reference to "LAKGE b'KriTfiHT
CONTAINER" be removed from para. 119 so that the situations lifce
the above are avoided.

Whenever use of a FREIGHT CONTAINER is authorized, it
should be specifically stated, not lumped in with CONVEYANCE.
This will also eliminate inconsistencies such as in para. 124,
page 5 where CONVEYANCE is used in relation to FREIGHT CONTAINER
in spite of para. 119 defining them as equivalent for road and
rail transport.

Para. 129 (continued



Para. 120

UK.

Para. 120
Add a comma after "area" in the first line

Para. 121

IATA

121 Change "such items" to "such an item" for consistency in
defining each term in the singular (and because the three
items specified are alternatives).

Comment by the Agency

para. 121 Is it necessary to define this term?

As used throughout the Regulations, design has the
generic/general sense more than the specific neaninj
given in para. 121 (see paras. 215, 216, 219, 227,
701(c), 711, 714, 717, 720, 722, 751, 302, 803, 804,
80S, 806, 808, 810k 811, 812, 813, 815, 823, 824, 825,
826, 333-835, 340).

Para. 122

Denmark

122 CONSIGNEE should be defined in a new para. 113 A.

Finland/Norway/Sweden

122. CONSIGNEE should be defined in a new para. 115A.

OSA

Para. 122, page 5:

The definition of "Exclusive Use" should be expanded to
clarify the purpose of having the consignor or consignee provide
direction with respect to any cargo loading and unloading. It
is recommended that the following phrase be added to the end of
the present definition:

"which assures that the requirements for control of
radiation exposure in para. 155 are implemented."



Para. 123

TATA

123 Change to numerical sequence thus: "uranium-233,
uranium-235, plutonium-233, plutonium-239, plutonium- 241,
..."; also change "those" to "those"; and change "nudities"
to "radionuclides" (as in para. 125(a)(i)>.

123 (second sentence) Change "natural" (twice) to "natural
uranium" (twice) to avoid any possible misunderstanding by
transport personnel that "natural or depleted" merely givoï
two alternative adjectives for the same thing; also change
"do not come under" to "are not included in".

Para. 124

Canada

Para. 124:

We suggest that the definition of a small freight container be
deleted and a freight container be defined as requiring a volume
greater than 3.0m^.

Canada

para. 124: From the second sentence to the end of the para,
should be in section II, since it contains
regulatory material.

Para. 124: Restrict large freight container to the ones
specified by ISO 1496/1 (Series 1 freight containers -
Specification and testing -, Part I: General cargo containers)

Reason: To enable the bulk transport of ULSA-III)) and
SCO-II. ISO -freight containers guarantee an
equivalent level of safety as 'Levai 2 and 3' -
packages. Bulk transport of large quantities and
dimensions of these materials are urgently needed.

UK

Para. 124
"Enclosed" instead of "closed" in line 4.

t
f
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Para. 124 (continued)

IATA

124 Change "Small FREIGHT CONTA1NKRS" and "All other FREIGHT
CONTAINERS" to "A small FREIGHT CONTAINER" and "Any other
FREIGHT CONTAINER" respectively, with consequent- i al
changes, for consistency in defining each term in the
singular; also change "less than" to "not more than" for
consistency in the same sentence (or use "less than" i::
both cases)•

Para. 125

Argentina

Para. 12S, line 6. Delete "CONVEYxiNCES and from" as to read:

"... transfer from one mode of transport to another ...".

Reason: clarification; a FREIGHT CONTAINER could be a
CONVEYANCE for rail and road transport.

Para. 1?5.

a) Suboara. (a) (i). line 2. Delete "natural or depleted" as
to read:

(i) "..., and uranium or thorium concentrates of such ores".

Reason: clarification; only natural uranium can be found in
concentrates of ores containing naturally occurring
radionuclides.

b) Subpara, (a) (ii). Change the para, as to read:

"(ii) Solid unnirradiated natural or depleted uranium or
natural thorium or their solid or liquid compounds or
mixtures."

Season: liquid compounds or mixtures of uranium or thorium are
less dispersible than the solid forms of these elements, usually
powders, and the evaporation leads to the solid forms of such
compounds or mixtures already accepted as LSA-Is in the draft.

c) Subpara, (c) (ii). lines 5 and 6. The reference to para.
751 is a mistake. Furthermore, the leaching test establishes
two activity measurements. The 0.1 A2 value apply to each
determination or to the sum?

- .-'5

Para- 129 (continued)
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Para. I2S (continued)

Australia/GDR

Paragraph 125(c)(ii) 5

"751" should be "749".

Canada

Para. 125(b):

Wo suggest paca. 125(b) be reworded as follows:

"LSA I I
(i) water with tritium concentrations up to 1 TBq/L (27

Ci/L).
(ii) other material in which the activity is essentially

uniformly distributed and the estimated average
specific activity does not exceed 10" ̂ A^/g for
solids or gases or 10~5 A2/S f°r liquids."

This change in wording is recommended because the 1 TBq/L was
derived specifically for tritiated water and not for other forms
of tritium. In addition, the wording as recommended here -nak.es
paragraph 125(b) consistent with paragraph 139, which refers to
specific activity as activity per unit of mass.

Canada

para. 125: From the second sentence to the end of para,
should be relocated to section III since it
contains regulatory material. Para. 138 should
be used as a guide for style.

Denmark/Finland/Tlorwav/Sweden/UK.

125.c ii) The reference should be 749 instead of 751.

Finland

125.c(ii) Activity is a quantity, and can be neither soluble nor
insoluble.

-'I - 26
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Para. 125 (continued)

1.

125

Commonhs

The definitions proposed in the third draft revision
represent a step backwards compared with what was proposed by
the IAEA Advisory Group in December 1981. They are in fact less
precise, especially where LSA III are concerned.

(a) LSA III (i) deals with either a solid object or a
collection of solid objects, or else a "compact
binding agent", we propose, however, that rathnr the
following should be taken into consideration:

(1) One or more solid objects the mass of which is
radioactive;

(2) An object consisting of a binding

(b) Certain binding agents, such as bitumen, are of
questionable safety during transport, and the "etc."
is too vague.

(c) The concept of "estimated average specific activity"
is not well defined. Especially where solid materials
enclosed ir a binding agent are concerned, the fact
that "external shielding" materials (second sentence
of paragraph 125) are not taken into account gives
rise to ambiguity: does everything surrounding solids
or solid particles constitute external shielding?
This explains the attempt to place a limit on
non-uniformity. In addition, the limit on the dose
rate of 1 rem/h at 3 m from the unshielded material
should be maintained (paragraph 317).

TL.

LSA I

(a) Uranium or thorium ores and physical or chemical
concentrates of these ores ;

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

(c) Solid objects in which radioactivity is distributed
and which are not soluble in water, are non-flammable,
the average specific activity of which does not exceed

65 r 10~6
and from which the dose rate to the

surface does not exceed 200 mrera/h.



Para. 125 (continued)

LSA II

(a) Material in any form in which the activity is not
uniformly distributed and does not exceed an average
of 5 x 10~6 A2/B;

(b) Material in which the radioactivity is essentially
uniformly distributed and the estimated average
specific activity does not exceed:

(1) for solids and gases:

(2) For liquids:

(3) For tritium:

U!"5 A2

27 Ci/L

LSA III

(a) Solids within which the activity is distributed and
the average specific activity of which does not exceed
2 x 10"3 A2/g;

(b) A monolithic solid material in which the activity is
distributed in a solid binding agent in such a way
that the specific activity does not exceed 2 x 1CT3

A2/g in any fraction representing 1% of the total
mass and that no mass less than or equal to 10 leg
contains more than ?0 A2-

The loss of radioactive material per package in the case of
sub-paragraph (a) and per monolithic unit in the case of
sub-paragraph (b) resulting from the immersion test described in
paragraph 734 shall be less than 0.1 A2 and the loss of
radioactive material resulting from the thermal test described
in paragraph 733 shall be less than A2.

Paragraph 125, (a), (i), second line: "depleted uranium1 should
be deleted.

Sweden

Para. 125

The interpretation of the expression "essentially uniformly
distributed" needs clarification in its application. What
degree of uniformity is needed? Is the intention that cartridge
filters or pieces of activated material included in a concrete
matri-x are defined to be LSA-III material, even though it is not
completely uniformly distributed in the matrix? We are of the
opinion that the definition of LSA-III shall include this type
of material with the following limitations:
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Para. 125 (continued)

para. 12S(c)(iii) (new point)

When the activity is placed in and surrounded by a solid
binding agent, the estimated average specific activity does not
exceed 2 x 10~3 A2/S in any 1% part of the total mass and
any mass of 10 kg does not contain more than 20 ki-

(The figures are taken from "Report of consultants to the
IAEA on requirements for the Safe Transport of Low Hazard
Radioactive Materials, Feb. 1982, A.G 365.2).

UK

Para. 125

EXISTING TEXT

"LOW SPECIFIC ACTIVITY (L3A) material shall mean material which
by its nature has a limited SPECIFIC ACTIVITY, or material for
which limits of estimated average SPECIFIC ACTIVITY apply.
External shielding materials surrounding the LSA material shall
not be considered in determining the estimated average SPECIFIC
ACTsvTTY.

LSA material shall be in one of three groups:

(a) LSA-I

(i) Ores containing naturally occurring radionuclides
(e.g. uranium, thorium), and NATURAL or DEPLETED
uranium or thorium concentrates of such ores.

(ii) Solid UNIRRADIATED NATURAL or DEPLETED uranium metal,
compounds, or mixtures; or solid unirradiated natural
thorium metal, compounds or mixtures.

(b) LSA-II

Material in which the activity is essentially
uniformly distributed and the estimated average
SPECIFIC ACTIVITY does not exceed:

(i) For tritium: 1 TBq/1 (27 Ci/I);

(ii) For other nuclides:
As a solid or a gas: I0~^ A2/g
or
As a liquid: 10~5

(c) L3A-III ... etc."
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Para. 125 (continued)

REASON FOR CHANGE

(i.) it is argued in connection with para. 322 (st^ 'IK
Bi-oposal concerning para. 3225 that LSA-II material should not
be permitted to be carried in bulk. For consistency with
current regulations, however, both solids (or gases) lir.iiS.ni to
10"4 A2'3 a n d tritiated water limited to 1 TBq/1 should he
considered as LSA-I and moved to para. 123(a).

(ii) For liquids the LSA II limit of lQ-^.'ù
establishes a concentration range of over four orders of
magnitude above the radioactive material threshold (2 nCi/i;) for
certain common constituents of low-level liquid waste likely to
require to be shipped in bulk in tank containers (e.g. C0fi0,
CS137, Sr')0). An intermediate concentration is needed,
categorized as LSA-I and permitted to be carried in bulk subject
to the requirement of no escape from the tank container under
routine transport conditions. A value of 2 x 10"° A2/S is
proposed for aqueous solutions of a non-volatile radioactive
solute. The justification for this is that a reduction of 50
times on the limit of 10"^ A2/g for solids is adequate to
allow for the different properties of the liquid. The solid
limit is based upon inhalation of a maximum of 10*" A2
carried in 10 mg of solid due to rapid breathing in a heavily
dual-laden atmosphere. The chance of equivalent lower activity
concentration would be reduced by mechanisms such as the
tendency of escaped material to run off or be absorbed by ground
surfaces and the time needed for evaporation before respirable
contamination became significant. A concentration factor of SO
would be adequate and would also provide a practical upper limit
for bulk liquid wastes.

(iii) Given that the above proposals are accepted, the"
current regulatory provision which allows liquids in LSA-II up
to a concentration of 10"* A2/g (current SS6, para. 315)
could be restored, with the requirement of at least Containment
Integrity Level 2 packaging (as in Table III).

PROFOSED MEW TEXT

"LOW SPECIFIC ACTIVITY (LSA) material shall mean ... etc. LSA
material shall be in one of three groups:

( a) T.SA-T

(i) Ores containing naturally occurring radionuciides
(e.g. uranium, thorium), and NATURAL or DEPLETED uranium or
thorium concentrates of such ores.

(ii) Solid UNIRRADIATED NATURAL or DEPLETED uranium metal,
compounds, oc mixtures; or solid unirradiated natural
thorium metal, compounds or mixtures.
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Para. 125 (continued)

(iii) Solid material in which the activity is essentially
uniformly distributed and in which the estimated SPECIFIC
ACTIVITY does not exceed 10"A A2/g.

(iv) Aqueous solutions or mixtures in which the activity is
essentially uniformly distributed in the form of a
radioactive solute or solid suspension and of which the
overall estimated SPECIFIC ACTIVITY does not axeeed 2 x

(v) Tr i t ium in aqueous s o l u t i o n s provided the SPECIFIC
ACTIVITY does not exceed 1 TBq/1 (27 C i / 1 ) .

(b) LSA-II

Liquids in which the activity is essentially uniformly
distributed and the estimated average specific activity
does not exceed 10"'1

(c) LSA-IIT .... (etc. as existing Text)."

USA

Para. 125, page 6:

This paragraph defines 3 classes of LSA material. We
believe that LSA-I should include an additional category for
earth which has been contaminated, and an additional category
for solid activated objects from decommissioning activities. It
is recommended that the following categories be added to the
definition in order to accomodate these needs:

x) Contaminated earth containing less than 10~3 A2/tg; and

xx) A radioactive solid object in which the radioactivity is
distributed throughout, the object is not readily soluble
in water, is not combustible, and the estimated average
specific activity does not exceed 5 x 10" ̂ A2/kg
(primarily metal objects from decommissioning activities).

We also believe that LSA-II should include an additional
category for waste material which cannot qualify as "essentially
uniformly distributed". Based on information in NUREG/CR-2440,
this category would be suitable for shipping general trash,
animal carcasses, scintillation vials, and dry solids, much of
which could not qualify under the criterion of "essentially
uniformly distributed". This category will generally exclude
resins, filters and absorbed liquids which are of higher average
specific activity but which generally qualify as being
"essentially uniformly distributed". It is recommended that the
following category be added to para. 325(b):

- 31
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Para. 125 (continued)

(iii) Material in any form in which the radioactivity
is distributed throughout and the estimated,
average specific activity does not exceed 5 x
It)"3 A2/kg.

Para. 125, page 6:

SI rules suggest using base units in the denominator, in
these cases the kilogram with appropriate modification of
multipliers, e .g . , 10~l A£/kg in l ieu of 10"4

IATA

125,etc. Fractions and Multiples of Ai and A?

The notations 10"* A, 0.1A, AxlO"6, 1000A, lOOxA,
3xlO3A are variously used in paras. 125, 232, 815,
836, Tables II and IV, and the Schedules. For clarity
and simplicity, and for consistency with specific
activity values (e .g . 2.7 x 10"^ TBq/g), the
following notations should be used throughout:
x A, 10"* x A, . . . 3 x 103 x A.

125(b)(i) "Litre"

To eliminate any possible confusion with the letter
"1" or the numeral "1", it is recommended that "L" be
used throughout instead of "1" as the abbreviation for
"litre", or alternatively (since the abbreviation is
infrequent) that "litre" or "per litre" be used in
full as elsewhere in the Regulations (e.g. paras. 141,
612(d), 710(c)). Likewise in Table XV.
(Already changed throughout IATA Regs.)

125(a) Change "natural" (twice) to "natural uranium" (twice)
- as for para. 123 above.

IMP

Paragraph 125(a)(i) and (ii)

A previous QfO Comment on the Second Draft of IAEA
Regulations asked IAEA to indicate whether enriched Uranium
Hexafluoride can be considered as complying with the description
of LSA-I(l) as a physical/chemical concentrate of uranium ore.

\



Para. 125 {continued)

The version of the Third Draft of the Regulations issued in
Juno 1982 satisfied this query by defining L.3A-1 so as to
exclude enriched uranium. The current Third Draft however has
now reverted to the wording employed in the Second Draft and so
once again attracts the previous IMO comment. It is recommended
that paragraph 125(a) be amended by rewording sub-

Comment by G. Seegers, Netherlands

Page 6, para. 125, will it be possible to insert a reference to
para. 313?

Para. 126

USA.

The definition of "Maximum Normal Operating Pressure"
includes a nonspecific reference to temperature and solar
radiation conditions. It is recommended that the nonsp««ific
reference be replaced by a reference to the specific conditions
specified in para. 730.

Para. 127

GDR

Para. 127: The definition of the term "through or into" is
very useful for the case of air transport, it
would be desirable to extend para. 12 7 by a
similar requirement for sea transport through
territorial waters without calling any port en
route.

Japan

Paragraph 127, second line: 'the country of origin of the
design' should read as the 'country of origin'.

UK

Para. 127

EXISTING TEXT

"MULTILATERAL APPROVAL shall mean approval by both the relevant
COMPETENT AUTHORITY of the country of origin of the DESIGN and
of each country through or into which the CONSIGNMENT is to be
transported."
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Para. 127 (continued)

REASON FOR CHANGE

It Is not clear from this definition that multilateral approval
is also required for shipment.

PROPOSED MEW TEXT

"MULTILATERAL APPROVAL shall mean approval by both the relevant
COMPETENT AUTHORITY of the country of origin of the DESIGN or
SHIPMENT and of each country through or into which the
CONSIGNMENT is to be transported."

UK/TATA
Para. 127

"Is" instead of "are" in penultimate line.

Para. 123

GDR

- Para. 128:

Proposal:

In the text there should be a reference to para.
532 which contains further provisions for
OVERPACKS. However, the requirement 532(b)
"PACKAGES Of FISSILE MATERIAL for which the
TRANSPORT INDEX exceeds 0 shall not be carried in
an OVERPACK" should be inserted directly in para.
128.

Add in the last but one line of para. 123 after
TYPE B the following words:

"or PACKAGES of FISSILE MATERIAL for which the
TRANSPORT INDEX exceeds 0"

Paragraph 128, third to fourth lines: 'two or more packages'
should read as 'one or more packages'.

UK

Para. 128

EXISTING TEXT

"OVERPACK shall mean an enclosure, such as a box or bag, which
does not meet all the requirements for a FREIGHT CONTAINER and
which is used by a single CONSIGNOR to consolidate into one
handling unit a CONSIGNMENT of two or more PACKAGES, other than
TYPE B, for convenience of handling, stowage, and carriage."
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Para . 123 (cont inued)

REASON FOR CHANGS

The existing wording specifically precludes carrying Type 8
packages in overpacks. This is an unnecessary restriction for
which there is no apparent justification.

PROPOSED NEW TEXT

Delete the c lause "other than Type B" from the e x i s t i n g t e x t .

IATA

128 Change "TYPE B" to "TYPE B PACKAGES" since "TYPE B" as
such is not defined.

Comment by G. Seesers , Netherlands

Page 8, pa ra . 128 to complete the l a s t sentence with a reference
to para. 532.

Para. 129

Argentina

Para. *t29.

a) Suboara. (a). Delete "TANK CONTAINER OR FREIGHT CONTAINER"
as to read:

(a) "STRONG INDUSTRIAL PACKAGE shall mean a PACKAGE that is
designed ..."

Reasons: 1) by definition, a TANK CONTAINER is for BULK
transport (see para. 1*1, line 2) that means a
transport without PACKAGING (see para. Ill); in other
words, a TANK CONTAINER IS NOT A PACKAGING; and

2) by definition a FREIGHT CONTAINER is not a
PACKAGING.

b) Subpara, (a). Change "CONTENTS" by "RADIOACTIVE CONTENTS"
in line 2.

Reason: clarification.
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Paca. 129 (continued)

Australia

Para. 129(a) - A tank container and freight container
should not be included in the definition of a strong industrial
package. In the case of a freight container, no credit is t.iken
in the Regulations for its packaging strength and the tests for
strong industrial packages are not applicable. A freight
container is adequately defined in para. 124. A tank container
should also be defined separately in the Regulations, similarly
to para. 1A1, rather than be included in. the définition of a.
strong industrial package.

Denmark/Finland/Nocway

129 New subpara. 129 d) is proposed.

"d) FISSILE MATERIAL PACKAGE shall mean a PACKAGE that is
designed to maintain subcriticality under conditions
likely to be encountered during routine transport and
in accidents to the extent required by paras. 601-609,

Finland

129. Title: A TYPE B PACKAGE ... should be TYPE B PACKAGE...

Same correction in paras, (i) and (ii).

The concept of strong industrial package does not seem to
tally with Table XVI on page 87, which shows various types of
package including paper bags, plastic, or light metal.

We therefore suggest that the German proposal (Annex A, p.
2) for paragraph 129(a) be followed.

II. Proposal

"[129(a>] Strong Industrial package shall mean:

(1) A box, tank or jerrycan made of metal, fibre,
plastic or concrete; or

(2) A metal cylinder; or

(3) A freight container

designed to retain its contents and shielding in the
conditions described in paragraphs 247-250."

26



Para. 129 (continued)

Para. I29(a): Revise definition of strong industrial packages
as follows:

"Strong industrial package shall mean a package or a freight
container with an internal volume not greater than 450 1 in case
of liquids, powders or slurries or not greater than 1.000 1 in
case of gases and which is designed to retain its contents and
shielding to the extent required by paras. 247-250.'

Reason: Exclusion of tank containers because they are used for
bulk transport only. Volume restrictions necessary in
accordance with existing international traffic law.

FKG

Para. 129 in connection with para. 321: the 'level 1, 2 and 3'
- packages should be properly named and specified in para. 129.
Proposal: Level 1-package into 'industrial package', Level
2-package into 'strong industrial package', (Level 3-package is
already named as Type A package for LSA/SCO).

Reason: consistency and practicability.

FRG

Para. 129: include 'pressure receptacle' as additional package
type.

Reason: because of different packaging design and test
requirements (necessary above all for UFg-cylinders).

Paragraph 129: the concept of package in this paragraph seems
to include a freight container (sub-paragraph a, 3) as well as
tank container (sub-paragraph b). They should be conceptually
different, hence, be treated as separate entities. We approve
establishing certain testing criteria for tank containers.

il



Para. 129 (continued)

Sweden

129 New subpara 129(d) is proposed:

"d) 7ISSILE MATERIAL PACKAGE shall mean a PACKAGE that is
designed to maintain subcriticality under conditions likely
to be encountered during routine transport and accidents to
the extent required by paras. 601-609." The intent is to
provide a Fissile Material Package definition in order to
make the Package Definition complete.

me

Para. 129 •

EXISTING TKXT

"PACKAGE shall mean the PACKAGING together with its RADIOACTIVE
CONTENTS as presented for transport.

(a) STRONG INDUSTRIAL PACKAGE shall mean a PACKAGE, TANK
CONTAINER, or FREIGHT CONTAINER which is designed to
retain its CONTENTS and shielding integrity to the
extent required by paras. 247-250.

(b) TYPE A PACKAGE shall mean a PACKAGE that is designed
to withstand normal conditions of transport as
demonstrated by the retention of the integrity of
containment and shielding to the extent required by
paras. 211 - 225, as appropriate.

(c) TYPE B PACKAGE shall mean a PACKAGE that is designed
to withstand the damaging effects of a serious
transport accident as demonstrated by the retention of
the integrity of the containment and shielding to the
extent required by paras. 233-240 or paras. 241-242,
as appropriate ...(etc.)."

REASON FOR CHANGE

(i) It is incorrect and misleading to include "tank container"
and "freight container" in para. 129{a), in defining strong
industrial package, since these are items of packaging.
The inclusion of these terms is in any case unnecessary;
such items can form part of a strong industrial package
provided that the package satisfies paras. 247-250.

•
(ii) For completeness, the definition should include mention of

the contents for which each package type is intended.
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Para. 12*3 (continued)

PROFOSSD NEW 7KXT

"I'ACKAGE shall mean the PACKAGING together with its RADIOACTIVE
CONTENTS as presented for transport.

(a) STRONG INDUSTRIAL PACKAGE shall mean a PACKAGE, intended to
carry LSA material or SCO, that is designed to re.tain its
CONTENTS ... etc. (as existing text).

(b) TYPE A PACKAGE shall mean a PACKAGE, intended to carry an
activity up to A^ if in SPECIAL FORM or up to A2 in any
other form, that is designed to withstand normal conditions
of transport ... etc. (as existing text)

(c) TYPE B PACKAGE shall mean a PACKAGE, intended to carry an
activity in excess of Aĵ  if in SPECIAL FORM or in excess
of A2 if in any other form, that is designed to withstand
the damaging effects of a serious transport accident ...
etc (as existing text)."

USA

Para. 129, page 8:

There are some inconsistencies between the definition and
application of the term "STRONG INDUSTRIAL PACKAGE". For
example, the SIP is defined as including a TANK CONTAINER or
FREIGHT CONTAINER which meets paras. 247-250. Para. 248
requires compliance with para. 710, but para. 710 does not apply
to packagings exceeding 450 litres. All TANK CONTAINERS must
exceed 450 litres (para. 141). So any TANK CONTAINER is a SIP
automatically, it has no specific tests in order to qualify as
an SIP. A FREIGHT CONTAINER is similarly foggy in this usage.
The tests of para. 710 would not apply to most large FREIGHT
CONTAINERS since they exceed 450 litres, and 400 leg mass. So
only those tests retired by the Competent Authority (para. 248)
would be required.

The definition of SIP is unnecessarily muddled. It is
recommended that in para. 129(a) the terms "TANK CONTAINER" and
"KKEIGHT CONTAINER" be deleted so that the SIP includes only
packagings which are legitimately required to meet the test
requirements of para. 710. FREIGHT CONTAINERS and TANK
CONTAINERS should be dealt with on their own.

Comment by the Agency

para. 129: include definition of "Excepted" or "Exempt"
package, since the former term is used in para.
508.
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Para. 130

Canmia

Para. 130:

The last sentence is incorrect English. It could read:

"... tie-down system when these are integral to the
packaging", or

"... tie-down system when these are intended to forai a
functional part of the packaging".

UK

Para. 130
Delete "PACKAGING" in line 2.

Comment by the Agency

para. 130: should give a definition of or refer to, at l«ast,
inner, outer and composite packagings as these terms are used
widely in the text (paras. 249, 712, 713, 716 and /?!).

Para. 131

Comment by the Agency

para. 131: revise definition of "Quantity Assurance" in
accordance with the meaning developed by the
Technical Committee on Assuring the Implementation
of the Regulations, November 1982.

Para. 132

Finland

132. Should be the RADIATION LEVEL (RL) shall ...

The last sentence is confusing and unnecessary.

Sweden

132 Deletion of tabla to convert from neutron flux density to
radiation level is not supported. Such conversion should
be done in a regulated, well defined manner, and
transferring a conversion table to the Advisory Material,
which is not regulatory in nature, will not achieve this.
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Para. 132 (continued)

UK

Para. 112

KX£STING TEXT

"The RADIATION LEVEL shall mean the corresponding radiation
dose equivalent rate expressed in millisievcrts (miliirem) per
hour. It is recognized that mSv (mrem) are not the correct
units that should apply to radiation exposures in all cases;
nevertheless, these units are used exclusively in these
Regulations for convenience."

REASON FOR CHANGE

(i) The present wording does not make clear whether the
dose specified is to the skin or the whole body.

(ii) It is incorrect to refer to mSv (mrem) as units in the
second sentence. As this sentence is for information
only it should be included in the form of a nota.

(iii) It would be more suitable, in view of the various
provisions of para. 507 which employ both milli and
micro sieverts in deriving T.I. to use sieverts in
this definition including a footnote to clarify the
relationship with rems.

PROPOSED NEW TEXT

RADIATION LEVEL

"RADIATION LEVEL shall mean the corresponding penetrating
radiaLion dose-equivalent rate expressed in sieverts (rem)^a^
per hour. (Note it is recognized that dose-equivalent is not
the correct quantity to be applied in all cases. Nevertheless
it is used exclusively in the Regulations for convenience.)

( a ) 1 Sv = 100 rem."

IATA

132 Change "The RADIATION LEVEL" to "RADIATION LEVEL" for
consistency with other definitions.

Para. 133

UK

Para. 133
"PACKAGE" instead of "PACKAGING".
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Paca. 134

USA

Para. 134, pa&p 10:

In reviewing the proceedings of the last Advisory Group
meeting it is unclear as to exactly what the justification was
for adding a new category of unregulated radioactive material.
The existing 2 nCi/g level allows a distinction to be made
between materials which are radioactive (as all materials are to
some degree) but not normally considered as such from those
materials which should be controlled in transport. Specific
activity has proven to be a valid criteria on which to make this
judgement.

It is disturbing to now see the proposal, of a category of
unregulated materials which are based on contamination levels
(obviously induced by man) and not very low levels at that. The
idea of redefining radioactive materials in order to make it
convenient to eliminate even minimum provisions for a category
of materials casts a shadow over the appropriateness of the
regulations in general.

The level of contamination which the regulations allow on
the surfaces of packages is not really all that low. Without
the ALARA requirement contained in para. 508, the levels could
even be challenged as too high for most situations. This is of
course because the limits in Table X must consider situations
where reusable packages such as spent fuel casks must be used
and it is a compromise between desirability (as low as possible)
and achievability. In any event, the Table X values have no
relationship at all to the lower end of contamination limits,
such as limits for unrestricted release to the public; limits
which can only be set after a thorough study and consideration
of the public health impact.

If the concern for slightly contaminated objects centers
around the stringency of the transport requirements then they
should be addressed as a category. We object to the weakening
of the very foundation on which the regulations rest. Tt. is
recommended that the second sentence of para. 134 be deleted.

Para. 134, page 10:

SI rules suggest using base units in the denominator, so
70 Bq/g should be 70 kBq/kg.
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Para. 135.

USA

Para. 135, pa£« 10:

The need for a defined term REGULARLY OCCUPIED WORKING
SPACE is not apparent at all. The term is used in reference to
shipments by vessel (para. 539) but is not used in reference to
road transport (para. 533(d)) or rail at all. As it is defined,
the term is entirely too lax for application to road transport
and it can be interpreted in such a way as to make it
ineffective for sea transport. As written, any position which
is not occupied continuously is not considered a REGULARLY
OCCUPIED WORKING SPACE. There are any number of positions,
however, where an individual may spend considerable time without
occupying it continuously. The safety concern is to identify
areas which may be occupied for a length of time that would
result in exposures approaching our accepted limits (para. 152).

To quantify this, a worker on a vessel could spend up to
2000 hours in the maximum radiation field allowed by para. 539
and still not require personal monitoring. This amounts to 250
working days at 8 hours per day - hardly a continuous level. If
an individual on board a vessel was in a continuous field of
0.75 mrem/h (living, working, eating) for 250 days the resulting
exposure would be 4.5 rem. The wording of para. 539 suggests
that working areas not continuously occupied (pec para. 135) are
allowed radiation levels exceeding 0.75 mrem/h. This appears
too lax.

It is recommended that REGULARLY OCCUPIED WORKING SPACES be
changed to a more restrictive term and definition such as
"normally occupied working space" which should be any area which
is likely to be occupied. This term could be used in both para.
529 and para. 538(d). It should include areas such as sleeper
berths on trucks. This will fill in the cracks of para. 155
which now does not include working spaces other than those
continuously occupied.

Comment by the Agency

para. 135: is the definition really needed?

The term is only used twice, in paras. 155 & 539.

The meaning given is very subjective, prone to misinterpretation
aa regards "continuing" and "intermittent".

[8h/d, 5d/week is intermittent - but also continuing.]
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"shipment of this type" should be "shipments of this type"
"multilateral approval" should be in upper case letters.

A definition of "SUBCRITICALITY" and "MODERATION RATIO"
should be included.

EXISTING TKXT

"SPECIAL ARRANGEMENT shall mean those provisions, approved by
the competent authority, under which a RADIOACTIVE MATERIAL
CONSIGNMENT which does not fully comply with these Regulations
may be transported. For international shipment of this type
multilateral approval is required."

REASON FOR CHAMEE

The existing definition is unsatisfactory since a Special
Arrangement does inherently fully comply with the Regulations.
The second sentence is for information only and should be
treated as a note.

PROPOSED NEW TEXT

"SPECIAL ARRANGEMENT shall mean those provisions, approved by
the COMPETENT AUTHORITY under which a CONSIGNMENT which does not
fully satisfy the applicable requirements of these Regulations
may be transported. (Note. For an international shipment of
this type MULTILATERAL APPROVAL is required.)"

USA.

Para. 137, page 10:

COMPETENT AUTHORITY should be a l l capital l e t t e r s .
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Para. 133

1ATA

138, etc. Special Form

The following terms arc used in the paras, noted:

133 "indispersible solid . . . "sealed capsule containing
radioactive material" radioactive

245 ... "sealed capsule"

741 "solid radioactive ... "capsule(s)"
ma I-'-! al"

749 ) "indispersible" ... "encapsulated material"
750) "solid material"

For consistency the same pair of matching terms should be
used throughout; recommended terms are:

"indispersibte solid ... "scaled encapsulated
radioactive material radioactive material"

Para. 140

Argentina

Para. 140(b)(ii). Change the text in line 5 as to read:

"(ii) ... Bq/cm2"

Season: coherence.

Australia

Paragraph 140

Surface Contaminated Object.

There is no lower limit for contamination specified in this
paragraph. This implies that everything with any measurable
contamination must be transported according to this paragraph.

A lower limit, can however, be implied if the word
'activity' in the second line of the existing paragraph is
changed to read 'radioactive material...'.



Para. 140 (continued)

Canada

page 140: From the second sentence to the end of the para.
should be relocated to section III since it contains
regulatory material. Para. 138 should be used as a
style guide for the new para.

Finland

140. Activity cannot be distributed but the material.

14O.a(ii) The prefix ( /* ) is directly attached to the unit
symbol (Ci/cm2).

Para. 140(b)(i): change the value of 40 Bq/cm2

(10-3 /*Ci/cm2) to 400 Bq/cm2 dO" 2

Reason: 1. The experience in the past shows that the ratio
between fixed and non-fixed contamination of
decommissioning waste is always much lower than 104.

2. In the case of maintenance instruments for the
nuclear power stations it ist noch possible to
transform the non-fixed contamination into fixed
centaminat ion.

Ad para. 140 - it is proposed to consider whether the ratio of
contamination for «* and (3 Remitters should be the same for
fixed and non-fixed contamination.

It seems that fixed contamination for «< emitter do not cause an
external emergency.

UK

Para. 140

EXISTIMG TEXT

"SURFACE CONTAMINATED OBJECT (SCO) shall mean a solid object of
non-RADIOACTIVE MATERIAL having activity distributed on its
surfaces. SCO shall be in one of two groups':

(a) SCO-I A solid object on which:
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Para. 140 (continued)

(i) the NON-FIXED CONTAMINATION on the surface
averaged over 300 cm2 (or the area of fhe
surface if less than 300 cm2) does not exceed
4 Bq/cm2 ( 1Q-4 /~Ci/cm2) for beta and gamma,
emitters, or 0.4 Bq/r.xfi (10-''^ Ci/cai2) for
alpha emitters; and

(ii) the FIXED CONTAMINATION on the surface av*r;i:ied
over 300 cm' (or the area of the surfai-s if
less than 300 cm2) does not exceed 4 x 104

Bq/cm2 (1 ̂ Ci/cm 2) for beta and gamma
emitters, or 4 x 103 Bq/cm2 (0.1 ̂  Ci/cm2)
for alpha emitters.

(b) SCO-II: A solid object on which either the FIXED or
NON-FIXED CONTAMINATION on the surface exceeds the
applicable limits specified for SCO-I in (a) above and on
which:

(i) the NON-FIXED CONTAMINATION on the surface averaged
over 300 cm2 (or the area of the surface if less
than 300 cm2) does not exceed 40 Bq/cm2

(10"3 /vCi/cm2) for beta and gamma emitters or 4
Bq/cm2 (10~4 ^.Ci/cra2) for alpha emitters; and

(ii) the FIXED CONTAMINATION on the surface averaged over
300 cm2 (or the area of the surface if less than
300 cm2) does not exceed 8 x 105 Bq/cm2

(20 y^Ci/cm2) for beta and gamma emitters or 8 x
104 Bq/cm2 (2 ̂ Ci/cm 2) for alpha emitters.

REASON FOR CHANGE

The logic underlying the categories of SCO should be
re-examined. The basis for them appears to be paras. 120(b) ,
12KC) and 121(g) of the 1973 Edition. All of these covered
non-radioactive items essentially cleared of loose contamination
but with remaining fixed contamination. The hazard from this
fixed contamination was the radiation level, for example LLS
defined in para. 120(b) could produce radiation levels of many
hundreds of rem/h at close distances. The accepted consequence
of determining A^ for (3 emitters under the O system, where
there is a ^ dose rate limit at 1 m from the unshielded
contents of a Type A package, is that this limitation will
define the contents of Type A packages for many Remitters.
Although for LSA and SCO consignments a photon dose rate limit
at 3 m has been introduced there is no corresponding limit (as
for Type A contents) on the unshielded beta dose rate at closer
distances (e.g. 1 m).
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l'ara. 140 (continued)

It is necessary to consider why there are limitations on the
non-fixed alpha contamination. This may have been arbitrarily
set to one-tenth of the beta contamination. The measurement of
2 ^Ci/cm 2 fixed alpha contamination is very difficult and
would be well over full scale on instruments commonly used. In
addition it would be almost impossible to have fixed
contamination at that level and at the same time clean the
object so that loose contamination is below 10* ̂  or even
10~4

 /v*Ci/cm
2.

It should also be noted that SCO does not include irradiated
materials which may be contaminated; there is no inherent reason
to exclude metallic radioactive materials. It is suggested that
the levels of non-fixed contamination in SCO-1 and II be
increased by a factor of ten-

In addition the limitation on fixed contamination should be
expressed as a radiation level limit at 1 metre of 50 mSv/h for
SCO-I and 1 Sv/h for SCO-II. If the radiation level is due to
penetrating radiation then the limitation of para. 317 will be
more restrictive.

PROPOSED NEW TEXT

"SURFACE CONTAMINATED OBJECT (SCO) shall mean solid
non-RADIOACTIVE MATERIAL or metallic RADIOACTIVE MATERIAL having
activity on its surface. SCO shall be in one of two groups:

(a) SCO-I A solid object on which:

(i) the NON-FIXED CONTAMINATION on the surface averaged over
300 cm2 (or the area of the surface if less than
300 cm2) does not exceed 40 Bq/cra2

(10~3 /^ci/cm2) for beta and gamma emitters, or 4
Bq/cm2 (10~ 4^ Ci/cm2) for alpha emitters; and

(ii) the FIXED CONTAMINATION on the surface averaged over
300 cm2 (or the area of the surface if less than
300 cm2) shall be such that the radiation level at 1
metre from any part of the unshielded contents shall not
exceed 50 mSv/h (5 rem/h)

(b) SCO-II A solid object on which either the FIXED or
NON-FIXED CONTAMINATION on the surface exceeds the
applicable limits for SCO-I in (a) above and on which:

(i) the NON-FIXED CONTAMINATION on the surface averaged over
300 cm2 (or the area of the surface if less than
300 cm2) does not exceed 400 Bq/cm2

(10-2 /wCi/cm2) for beta and gamma emitters or 40
Bq/cmz (10~3 ̂ ci/cm 2) for alpha emitters; and
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Para. 140 (continued)

(ii) the FIXED CONTAMINATION on the surface averaged over
300 cm2 (on the area of the surface if less than- 300
cm? shall be such that the radiation level at 1 metre
from any part of the unshielded contents does not exceed
1 Sv/h (100 rem/h>.

Comment by Q. Seesers. Netherlands

Page 11 para. 140 - after the third line insert a reference to
para. :H3.

Para. 141

Argentina

Para. 141. Change the text in lines 8 and 9 as to read:

141. "... pressure below 0.7 MPa (7 kg/cm2) or above 4 MPa (40
kg/cm2)...M

Reason: coherence.

Australia

Paragraph

References made to the UN-ECE European Agreement and to the
Recommendations of the UN Committee of Experts should be
deleted. It is very difficult to adopt the Regulations by
legislation when such references are included.

Suggest that the last part of the paragraph be amended,
i.e. ..., designed in accordance with standards acceptable to
the Competent Authority.

The referenced standards should be included in Safety
Series 37.

Austria

Para. 141
For the purpose of introducing Sl-units indications in MPa
should be listed in the first place and indications in bar
parenthesis.
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Para. 1M leantinucd)

FRG

Para, l-'il: change 'or' in line 8 and 9 into ''.ad'.

Reason: consistency with regulations in referred documents
(ADS, UN).

Restrict tank container to ISO-tank container as specified by
ISO 1496/3 (Series 1 freight containers - Specification and
tesling - Part III: Tank containers)-

Reason: ISO tank containers are designed with a framework
which provides the necessary operational safety
equivalent to packages (SIP and Type A).

GDR

Para. 141: The 21-unit Pa for pressure has to be used as
primary unit followed by the old unit in
parentheses. In this paragraph, the old unit for
pressure is given in bar like also in para. 714,
but in other paragraphs like 220, 238, 734, 751 and
805 it is given in leg/cm̂ .

It is recommended to use uniformly only one unit
for the old pressure unit in parentheses.

UK

Para. 141

EXISTING TEXT

"TANK C0NTAIU3R shall mean an article of transport equipment
designed to facilitate the carriage of goods, in bulk, by one or
more modes of transport without intermediate reloading.
Specifically it shall mean a tank with a capacity of not less
than 450 litres built to contain liquid, gaseous, powdery, or
granular substances, but does not include road tank-vehicles,
rail tank-wagons, non-metallic tanks, tanks for liquids of less
than 450 litres capacity, or tanks for gases of 1000 litres or
less capacity or designed for a maximum allowable working
pressure belov/ 7 bar (0.7 MPa) or above 40 bar (4 MPa). It must
be of a permanent character, rigid and strong enough for
repeated use, and must be fitted with devices facilitating its
handling, particularly in transfer between CONVEYANCES and from
one mode of transport to another, designed in accordance with
the requirements specified in the UN-ECE European Agreement
concerning the carriage of dangerous goods by road (ADR) -
pajas. 212.100 - 215.099 or the Recommendations of the UN
Committee of Experts on the Transport of Dangerous Goods -
ChapLer 12, or other requirements acceptable to the COMPETENT
AUTHORITY."



E'ara. 141 (continued)

REASON FOR

The first sentence is the only part of this pragrah which is
essentially relevant in these Regulations; the rest is purely
advisory and should be deleted, consideration being given to its
inclusion in SS37.

PROPOSED MEW TSXT

"TANK CONTAINER shall mean an article of transport equipment
designed to facilitate the carriage of liquid, gaseous, powdery
or granular substances, in bulk, by one or more modes of
transport without intermediate reloading."

USA

Para. 141, pagp 12:

The MPa is the correct SI unit and should be given first
with "bar" in parentheses.

Comment by the

para. 141: contains references to other,.non-IAEA regulations.

Objections were raised to this practice in comments
on 2nd Draft.

Para. 142

Australia

Para. 142. Table VTII/Para. 608 - The definition of
TRANSPORT INDEX needs to be tidied up. The definition is now
spread through three areas of the Regulations. In para. 142,
the definition of TRANSPORT INDEX needs to be directly related
to the definitions of RADIATION TI and CRITICALITY TI. It is
also not satisfactory to have RADIATION TI effectively defined
as a footnote to a table, i.e., Table VIII.

Footnote (a) is ambiguous. "See para. 301" should be
deleted since LSA is not mentioned in 301. Alternatively
expand: "See para. 301 & 313".



Para. 14 2 (continued)

Denmark/Finland/Norway

142 A proper Transport Index is not defined here. Redraft to
convey the message that TI is the larger of the so called
Radiation TI and Criticality TI, or, in the case of absence
of fissile material, the so called Radiation TI (or make
reference to Table VIII) .

Sweden

A proper Transport Index is not defined here. Redraft to convey
the message that TI is the larger of the so called Radiation TI
and Criticality TI, or, in the case of absence of fissile
material, the so called Radiation TI only, is proposed.

UK

Para. 142

EXISTING TEXT

"TRANSPORT INDEX (TI) shall mean a dimensionless number assigned
to a PACKAGE, OVERPACK, TANK CONTAINER, or FREIGHT CONTAINER,
intended for the dual purpose of control of radiation exgosure
and control of the potential for accidental nuclear criticality.

(a) The RADIATION TI shall mean the number derived by
measuring or determining the RADIATION LEVEL, and
following the applicable procedure prescribed in Table
VIII, page .... for purposes of radiation control.

(b) The CRITICALITY TI shall mean the number derived by
calculation, as prescribed in para. 608, for purposes
of criticality control."

REASONS FOR CHANGE

The proposed revisions to the wording of this paragraph are
designed to clarify its meaning. The use of the word
"accidental" could easily be misunderstood and is not necessary
anyway. The criticality TI is not to control criticality but to
ensure it does not occur.

PROPOSED NEW TEXT

As existing text but (i) delete "dimensionless" from line 1,
(ii) delete "accidental" from line 4, (iii) insert after
"RADIATION LEVEL" in (a) "at 1 metre from the surface" '.iv)
replace the word "control" in (b) by "safety".



Para. 1 A3

Canada

Para. 1&3:

A: defined this definition could allow a significant difference
in the internal pressure of the containment system depending on
the ambient temperature at closure. Perhaps it would be better
to define an umcompressed gas as a gas which does not exceed a
pressure of 10 fcPa gauge at 3S°C.

Para. 144

Austria

Paca. 144
In accordance with para. 127 this paragraph should read "country
of origin of the design".

UK

Para.

EXISTING TEXT

"UNILATERAL APPROVAL shall mean an approval which is required to
be given by the competent authority of the country of origin
only."

REASON FOR CHANGE

As para. 127.

PROPOSED NEW TEXT

"UNILATERAL APPROVAL shall mean approval of a DESIGN or SHIPMENT
which is required to be given by the COMPETENT AUTHORITY of the
country of origin only."

USA

Para. 144, page 13:

The definition of "Unilateral Approval" should clarify that
the approval is by the country of origin of the package design,
not the package shipment. That clarification has already been
made in the definition of "Multilateral Approval".



Tara. 145

Fini and

143. Actually: ... uranium-233 per 1 s of ...

USA

Para. 14 5, page 13:

SI rules suggest that when units appear in text (as in "per
g") that they be spelled out (e.g., "per gram").

Paca. 146

Austria

Para. 146. line 2: typing error, mÇi instead of^C\

Canada

Para. 146:

The "(.25 Ci)" should be "(.25 mCi)" as in the '73 version.

Denmark/Finland/GDR/India/Mexico/Norway/Sweden/UK

/w» Ci should be in Ci.

Finland

146. Some corrections as in para. 145.

USA

Para. 146, page 13:

SI rules suggest using base units when possible so g should
be kg (with multiplier changes).

The parenthetical (0.23^1) should be (0.25 mCi).

4 -• 5-'i

Para. 21a (continued)
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After "uranium 235", insert "by mass"

Para. 150 ,j.

Canada
f

Paras. 150 to 155: ,_

Principles for the Control of Radiation Exposure

Attention should be given to the implication of including ALAEA
as a "regulatory requirement". A realistic application of ALARA
should not cause problems for the design of packaging, but ALASA
derived standards can differ between countries. As a potential
result, the ALARA principle applied to the design of cask
hardware could destroy the concept of Type B(U) casks, meeting
very specific requirements which, at the present time, are
acceptable to all countries with transport regulations based on
the IAEA regulations.

Para. 151

Argentina

Para. 151. This paragraph should be fully deleted or at least
limited to the firsc two lines.

Reasons: 1) the dose limits do not "apply to these
Regulations", they apply to persons',

2) it may seem to the reader that such values, 5 mSv
and 50 mSv, are recommended by the Agency to be used,
for instance, in deriving segregation tables; and

3) the values do not provide any further useful
information to the reader.

Denmark/Fin1 and

151.a) The text should be the same as in Basic Safety
Standards SS.9, paras. 418, 419.



t
\

Paca. 151 (continued)

"The limit for the annual effective dose equivalent
for members of the public is 50 mSv (5 m m ) . These
dose limits are to be applied to the critical group of
the population.

When the same individual members of the public could
otherwise be exposed at or near the annual effective
dose equivalent limit for prolonged periods (many
years) it would be prudent to take measures to
restrict their lifetime effective dose equivalent to a
value corresponding to an annual average of 1 mSv (0.1
rem)."

Japan

Paragraphs 151 and 152: delete both paragraphs.

151. The text should include the annual dose equivalent limit
for individual organs and tissues of members of the public
and of workers occupationally exposed.

Sweden

151(a) To make the text in accordance with IAEA Basic Safety
Standards for Radiation Protection SS9, paras. 418 and
419, it should be mentioned that the effective dose
equivalent should be less than 1 mSv if the same
individual members could be exposed for a longer '
period of time.

UK

Para. 151

EXISTING TEXT

"The radiation exposure to transport workers and to the general
public is subject to the limitations stated in the Agency's
Basic Safety Standards1. Within the context of the Agency's
standards, the following effective dose equivalent limits apply
to these Regulations:

(a) Individual members of the general public (including
passengers): 5 mSv (500 mrem) per year; and

(b) Individual occupationally exposed transport workers:
50 mSv (5000 mrem) per year."

56

Para. 223 (continued)



Para. 151 (continued)

UK (cont'd)

REASON FOR CHANflE

To bring the text into consistency with that of Safety Series
No. 9 (1982 Edition) .

PROPOSED MEW TEXT

"The radiation exposure to transport workers and to the general
public is subject to the limitations stated in the Basic Safety
Standards^. Within the context of those standards, the
following effective dose equivalent limits apply in these
Regulations:

(a) the annual effective dose equivalent for members of
the public is 5 mSv (0.5 rem). In addition the annual
dose equivalent limit for the individual organs and
tissues of members of the public is 50 mSv (5 rem).
These dose limits are to be applied to the critical
group of the population.

(b) the annual effective dose equivalent for workers is 50
mSv (5 rem). In addition the annual dose-equivalent
limit for individual organs and tissues of workers is
500 mSv (50 rem) except in the case of the lens of the
eye; foC the lens the limit is 150 mSv (15 ren\) .

Para. 152

Argentina

Para. 152. Change the text in subparas, (a), (b) and (c) as to
read:

(a) "... to exceed 5 mSv per year (500 mrem per year), no

(b) "... between 5 mSv per year (500 mrem per year) and 15
mSv per year (1500 mrem per year), periodic ..."

(c) "... between 15 mSv per year (1500 mrera per year) ad
50 mSv per year (5000 mrem per year), personal ..."

Reason: coherence.

.', _
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Para. 132 (continued)

Dcnmark/Finland/Norway/Sweden

152 To get agreement with Basic Safety Standard SS.9 we propose
the following text:

"b) might exceed 5 mSv (500 mrem) but is most unlikely to
exceed 15 mSv (1 500 rarera) ...

c) might exceed 15 mSv (1 500 mrem) ..."

Norway

152 c) "programs" should be "programmes"

Para. 153

Argentina

Para. 153. line 4. Delete "in these Regulations and" as to read:

"... as set down in the Basic Safety Standards*- ...",
using the same footnote as in para 151.

Reason: see comments to para. 151, reason 1).

UK

Para. 153
"Ensure" instead of "assure" in line 2.

Para. 154

Argentina

Para. 154. Delete the top lines as to read:

155 "PACKAGES of RADIOACTIVE MATERIALS shall be segregated as
necessary ..."

Reasons: 1) the limits do not apply to these regulations (see
comments to para. 151); and

2) the term "not likely", in relation with normal
operations, is not applicable to basic dose limits.

3) See also comments to para. 151.

Para. 154
Delete second sentence.

'\ - 58



Austral la

Paragraph 155

The word "people" in the second Line should be changed to
•transport workers and general public' to conform with para. 151.

There are no limits set down in para. 151 for property
radiation exposure as stated in 155.

Denmark/Finland/Norway/Sweden

155 There should also be a reference to para. 15A as well as to
para. 151.

FRG

Para. 155 Replace the words "are not likely to excewd the
limits specified in para. 151" in the first sentence by the
words " are as low as reasonably achievable, economic and social
aspects taken into account". Add in brackets the words "e.g.
segregation tables" behind the first half of the third
sentence. Add the sentence "For passengers and other individual
members of the general public one tenth of the limit specified
in para. 151(a) should not likely to be exceeded" at the end of
the paragraph.

Season: Para. 151 gives no exposure limits for property! The
limit of 50 mSv per year given in para. 151(b) is
rarely needed for transport workers and storage
personnel, in most cases the limit given in para.
152(a) will apply. The limit of 5 mSv per year given
in the Basic Safety Standards for individual members
of the general public applies for all radiation
exposures and not only for those arising from
transport of RAM. (See also para. 152
sentence.)

155 The limits specified in paragraph 151 are not to be
exceeded under controlled conditions. The word "likely"
should therefore be deleted.

1'ara. .--.'5
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Para. 155 (continued)

UK.

Para. TS5

EXISTING TF.XT

"The storage, handling, and transport of RADIOACTIVE MATERIAL
shall be controlled so that the radiation exposures oC people
and property are not likely to exceed the limits specified in
para. 151. PACKAGES of RADIOACTIVE MATERIAL shall be segre;-.ited
as necessary from living accomodations, from REGULARLY OCCUPIED
WORKING SPACES, from locations that may be regularly occupied by
the general public, and from undeveloped photographic film.
Correspondingly, transport workers should not remain near
PACKAGES of RADIOACTIVE MATERIAL unnecessarily. In establishing
programmes for control and evaluation of radiation exposures,
the following aspects shall be taken into account:

(a) the TRANSPORT INDEX of the PACKACE or TRANSPORT
INDEXES of the group of PACKAGES;

(b) the likely duration of the exposure to radiation;

(c) the distances and physical barriers, including
shielding, between PACKAGES of RADIOACTIVE MATERIAL
and persons;

(d) the locations of working spaces and personnel
thoroughfares with relation to PACKAGES and storage
areas ;

(e) the distances and physical barriers, including
shielding, between PACKAGES of RADIOACTIVE MATERIAL
and undeveloped photographic film; and

(f) other factors that bear significantly on radiation
exposure control."

REASON FOR CHANGE

(i) The first sentence is not consistent with the system
of dose limitation set out in Safety Series No. 9.

(ii) "Property" is mentioned.

(iii) The limits quoted are those in para. 151, which is to
do with exposure of people and these are obviously not
really appropriate to property. The penultimate
sentence is advisory and would be more appropriate to
SS37 than here.

Para. ??.$ (continued)
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Para. 153 (continued)

UK (cont'd)

PROPOSED NEW TEXT

The radiation exposures of people shall he controlled in the
storage, handling and transport of RAD10ACTIVE MATERIAL.by a.
system of dose limitation. (Remainder as existing text except
that the sentence beginning "Correspondingly, transport wu
..." should be omitted.)

USA

Para. 155, page 15:

The first sentence refers to the control of exposure to
property per para. 151. However, para. 151 does not include
reference to property exposure.

Para. 156

Comment by the Agency

para. 156: Revise definition of "Compliance Assurance" as
proposed by the Technical Committee on Assuring the
Implementation of the Regulations, November 1982.

- 61
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Section II

Australia

Section II

Sub title refers to design requirements for all packagings
and packages. However, in several places paras, 204 and 205 are
omitted from packaging requirements. The simplest amendment
would be to restrict the sub-title to read "General Design
Requirements".

GOR

Section II:

- Headlines and structure of Section II:

Because Type A and Type H packages also have to meet
the general design requirements for all packagings and
packages (paras. 201-210) the headlines of pages 13,
20, 24 and 25 should read:

ADDITIONAL REQUIREMENTS FOR TYPE A PACKAGES
ADDITIONAL REQUIREMENTS FOR TYPE B PACKAGES
ADDITIONAL REQUIREMENTS FOR TYPE B(U) PACKAGES
ADDITIONAL REQUIREMENTS FOR TYPE B(M) PACKAGES

From the editorial point of view it seems to be more
appropriate to the structure of Section II to have the
REQUIREMENTS FOR STRONG INDUSTRIAL PACKAGES before the
REQUIREMENTS FOR SPECIAL FORM RADIOACTIVE MATERIAL.

FRG

General: the file of package design requirements should
consider the different levels of safety where the requirements
are given by a similar degree of specification. The
requirements for SIP therefore should stand before the Type A
package requirements and after requirements for 'Level 1'
packages.

The meaning of the phrase "its functions can easily be checked"
is unclear.
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Para. 201 (continued)

UK

Para. 201

EXISTING TEXT

"The PACKAGE shall be so designed that it can be easily and
safely handled and transported taking into account its mass,
volume, and shape. In addition, the PACKAGE shall be so
designed that its functions can easily be checked and it can be
properly secured in or on the CONVEYANCE during transport."

REASON FOR CHANGE

The requirement that the functions of a package can easily be
checked is advisory in nature and should not be included in
Regulations.

PROPOSED NEW TEXT

Delete "its functions can easily be checked and" from existing
text.

USA

Para. 201, paga 17:

It seems highly impractical to design a package so that
"its functions can be easily checked" during transport. What
functions? This should be clarified or deleted.

IATA

201, etc. Section II - Sequence of Design Requirements

The fundamental concept of 'special form' necessarily
precedes the establishment of activity limits per package
(simply because, for each radionuclide, there is a special
form activity limit (i.e. A^) and a (usually lower)
non-special form activity limit (i.e. A 2), and therefore
precedes also the selection of package type (Industrial,
Type A, Type B). See also paras. 217 and 401.

This logical sequence is recognized in Section VTTT in
which para. 801 lists "Special Form" before the various
types of packages - and in which Special Form Design
Approval (para. 802) precedes Package Design Approvals
(para. 804 etc.) and in which para. 832(b) lists "Special
Form" before "Package Design".

(continued)
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l'ara. 201 (continued)

Far consistency, and in the interest of clarity and
simplicity, the same logical sequence should ipply
throughout the Regulations.

Therefore:

In Section II ("Design Requirements") the
"Requirements for Special Form Radioactive Material"
(paras. 244-246) should be renumbered 201-20?, and
appear at the start of this Section, i.e., befot-p the .
various requirements for packagings and packages. (In 9
their present position, paras. 244-246 appear in the
middle of package requirements.) m

In Section VII ("Test and Inspection Procedures") the
"Tests for Special Form Radioactive Material" (paras.
740-750) should be renumbered 703-713 and appear
before the various package tests. (In their present
position, paras. 740-750 appear in the middle of
package requirements, i.e., after package tests and
before package inspection.)

Likewise, para. 129 lists the "Package" definitions in
ascending order of quality standard, namely Industrial,
Type A and Typo 3. This logical sequence is recognized in
Section VII in which the tests for Industrial precede those
for Types A and B (and Fissile).

For consistency, and in the interest of clarity and
simplicity, the same logical sequence should apply
throughout the Regulations.

Therefore:

In Section II ("Design Requirements") the
"Requirements for Strong Industrial Packages" (paras.
247-250) should be renumbered 214-217 so as
immediately to follow the proposed new position of the
Special form requirements (see above) and the general
packaging requirements and so as immediately to
precede the specific requirements for other types of
packages - thus:

201-203 Design Requirements for Special Form *

204-213 General Design Requirements for All
Packagings and Packages

214-217 Requirements for Strong Industrial
Packages

218-232 Requirements for Type A

4 - 64

Para. 231 (continued)
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Para. 201 (continued)

233 239 Requirements for Typo S

250 Requirements for Fissile.

Para. 202

GBR

Para. 202: The second part of the first sentence "... and
that, if failure of the attachments should occur
under excessive load, the ability of the PACKAGE
to meet other requirements of the Regulations
would not be impaired." seems to be hardly
realizable because the term "excessive load" is
not defined and in most cases the kind of failure
under excessive load is unknown. Therefore this
requirement should be limited to the intended
operation conditions.

Proposal 202: The DESIGN shall be such that any lifting
attachments on the PACKAGE will not fail ami not
impair the ability of the PACKAGE to meet other
requirements of the Regulations when used in the
intended manner. Assessment shall take account
of appropriate safety factors to cover snatch
lifting.

UK

Para. 702
"Stress" instead of "load" in line 3.

Para. 203

UK

Para. ?03
"... rendered incapable of being used" instead of
"... capable of being rendered unusable".

Psra. 232 (continued)



"204. As Cat- as practicable, the PACKAGE shall be so
designed and finished that the external surfaces are free from
protruding features and can be easily decontaminated.

205. The outer layer of the PACKAGE shall be so designed as to
avoid, as far as practicable, the collection and the retention
of water."

REASON FOR CHANGE

The existing text is too restrictive; more flexibility should be
permitted.

PKOPOSED NEW TEXT

Insert "reasonably" before "practicable" in both para. 204 and

Para. 211

FRG

Para. 211: The requirement should stand for all kinds of
package. Insert headline "Requirements for Type A Packages"
between para. 211 and para. 212.

UK

Paras. 211 to 225 Title

Existing Title "REQUIREMENTS FOR TYPE A PACKAGES".

REASON FOR CHANGE

It is not immediately clear that Type A (and Type B) packages
must also comply with Paras. 201 to 210.

PROPOSED NEW TTTT.S

"ADDITIONAL REQUIREMENTS FOR TYPE A PACKAGES".

4 - 6 6
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Para. 211 (continued)

IATA

211, etc. Tvoe A Requirements

These paras, seem to require initial mention of compliance
with the preceding general requirements (paras. 201-210) in
the same way as para. 226 relates Type S requirements to
the preceding Type A requirements.
(Already added to IATA Regs., para. 6.3.2)

Para. 214

Australia

Paragraph 214

Different temperature ranges are used at paragraphs 214,
240 and 702, are they correct? Australian temperatures in the
sun often exceed 40°C.

Finland

214. A space between the numerical value and the unit symbol
(e.g. -40 °C) .

GDR

Para. 214: To make it more precise, the word "temperatures"
in the first sentence should be replaced by
"material temperatures" as already suggested by
the Advisory Group AG 365.2 in WP No. 28 on page
2.

Japan

Paragraphs 214: this paragraph should be replaced by the
paragraph 213 of the current regulations (1973).

UK

Para. 714

EXISTING TEXT

"The DESIGN of the PACKAGE shall take into account temperatures
ranging from -40°C to 70°C. Special attention should be

57

Para. V"Î4



-• S-'t

Para. 21a (continued)

given to freezing temperatures for liquid contents and to the
potential degradation of PACKAGING materials within Mia.t
temperature rangs."

SEASON FOR CTVÎC.E

The existing text is confusing, conflicts with that of. para. 240
and could lead to misunderstanding with regard to the
appropriate temperature criteria for design purposes. The !-.-r-m
"PACKAGE" is incorrect in this context and should be replaced by
"PACKAGING".

PROPOSED NEW TEXT

"The DESIGN of the PACKAGING shall take into account variations
in temperature which may be experienced during transport and
storage: -40°C and 70°C shall be considered as satisfactory
limits for unrestricted international transport."

Para. 215

Finland

215. "in accordance with standards" should read "in accordance
with requirements".

UK

Para. 215

EXISTING TEXT

"The DESIGN, fabrication, and manufacturing techniques shall be
in accordance with standards acceptable to the COMPETENT
AUTHORITY."

REASON FOR CHANGE

The loss of the opportunity, afforded by current regulations, to
use nationally and internationally recognised standards is a
retcograde step not conducive to good and uniform standards of
design, manufacture and fabrication.

PROPOSED NEW TEXT

Revert to para. 214 of current Safety Series 6 as regards
standards.

"The DESIGN, fabrication and manufacturing techniques shall be
in accordance with national or international standards or with
standards acceptable to the COMPETENT AUTHORITY."
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Para. 220

Finland

220. None SI units for pressure are kp/cm2 (also kgf/cm2)
at and bar (used in para. 714) but not kg/cm2.

Comment by the Agency

para. 220: ICAO is facing strong demands to change this
requirement from 25 kPa (0.25 kg/cm2) to 5 kPa
(0.05 kg/cm2) for its "Technical Instructions for
the Safe Transport of Dangerous Goods by Air".

It has already applied an equivalent requirement for
packages containing non-radioactive dangerous goods
in liquid state.
(See comment by ICAO on the 2nd Draft - page 371 of
the Working Paper No. 2 for AG meeting, March 1982).

Consideration should probably be given to include
this amended requirement in para. 224 which applies
to Type A packages designed for liquids.

Para. 223

Canada

Para. 223(a):

Rather than require no loss or dispersal of the radioactive
contents which is impossible to measure why not for consistency
apply the Type B leakage test of A2 x 10~6 per hour. This
would then allow the ANSI N14.5 standard to be used for
evaluating the leakage from Type A packages after the tests
specified in paras. 724-729.

Finland

223. A TYPE A PACKAGE should be TYPE A PACKAGE (also in paras.
224, 225).

FRG

Para. 223(b): Change the formulation into the one of 248(b).

Reason: Consistency; formulation in 223(b) is punishing
package designs with good shielding properties.

Para. 239 (continued)



Para. 223 (continued)

UK

Para. 223

EXISTING TKXT

"A. TYPE A PACKAGE shall be so designed that if it were subjected
to the tests specified in paras. 724-729, it would prevent:

(a) loss or dispersal of the RADIOACTIVE CONTENTS; and

(b) more than a 20 per cent increase in the surface
RADIATION LEVEL recorded or calculated at the external
surface for the condition before the test."

REASON FOR CHANGE

The existing text is unnecessarily, and unintentionally,
restrictive. As worded (a) restricts loss or dispersal frcm ;uiy
component of the package. (b) would preclude an increase in
radiation level in excess of 20% even if this occurred at a
point of relatively low initial radiation level, sucn as of the
corners of a package.

PROPOSED NEW TEXT

"A TYPE A PACKAGE shall be so designed that if it were subjected
to the tests specified in paras. 724-729 it would prevent:

(a) loss or dispersal of the RADIOACTIVE CONTENTS from the
PACKAGE and

(b) more than a 20 per cent, increase in the maximum
surface RADIATION LEVEL recorded or calculated at the
external surface for the condition before the test."

Para. 223(b)
"Tests" instead of "test" in line 3.

(ISA

Para. 223, page 19:

This paragraph deals with the testing of proposed "TYPE A
PACKAGES", however, for testing purposes, it is inadvisable to
require the use of radioactive contents. The definition of
PACKAGE includes RADIOACTIVE CONTENTS (para. 129, page 8). It
would be better and is recommended that:

l'ara. 2A0 (continued)
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VJ.CS.. 223 Continued)

1) Testing bo referenced to the proposed PACKAGING; -irai

2) In para. 724, page 91, it be required that
be tested with simulated contents. Additionaly, any
differences between the contents to be shipped (i.e.,
radioactive) and the test contents must be suitably
taken into account. Optionally, we could allow
testing with the actual radioactive contents where the
testing facility is suitably equipped to handle the
package and clean-up if it falls.

(Note that 1973 SS#6, para. 225 used "packaging". However,
the requirement for simulated contents was not in place.)
Related amendments are needed in paras. 224, 225, 228, 731.

Para.

Austria

Para. 226: after (a) not "and" but "or". (b) and (c), (i) are
meaning the same.

Proposal: (b) delete "for PACKAGES ....50 cm3",
and start with be provided ... and delete (c)(i).

FRG

Para. 224(a): Change 'and1 into 'or1.

Reason: Though opposite change was performed under the 90-day
rule within the present edition of SS.6 it seems
necessary to come back to the former solution because
otherwise Type A packages designed for liquids require
stronger design criteria than Type B packages (double
containment resp. absorbent material) which is
inconsistent with the Type A/B package philosophy.

FRG

Include new para, under topic 'Requirements for Type A packages'.

22'i(a). A Type A package designed for LSA and SCO shall be
adequate to meet the conditions of 201-203, 206-219 and
221 223. For packaging for LSA II liquids for transport by air,
para. 220 shall apply. For packaging for LSA III in case of
combustible solid binding agent and SCO II where the. object or
some fixation agent is combustible, para. 248(a) ((new)) shall
apply.'
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Para. 224 (continued)

Reason: To transfer design requirements specified in 3?l to
Section II. Dose limitation in case of fire accident
(see reasoning to new para. 24S(a)).

UK

Para. 724

EXISTING TEXT

"A TYPE A PACKAGE designed for liquids shall, in addition:

(a) be adequate to meet the conditions specified in para.
223 above if the PACKAGE is subjected to the testa
specified in para. 730; and

(b) for PACKAGES in which the liquid volume does not
exceed 50 cm-*, be provided with sufficient absorbent
material to absorb twice the volume of the liquid
RADIOACTIVE CONTENTS. Such absorbent material must be
suitably positioned so as to contact the liquid in the
event of leakage; and

(c) for PACKAGES in which the liquid volume is greater
than 50 cm3, either:

(i) be provided with sufficient absorbent material
as prescribed in sub-para. 224(b) hereof; or

(ii) be provided with a CONTAINMENT SYSTEM composed
of primary inner and secondary outer containment
components designed so as to assure retention of
the liquid contents within the secondary outer
containment components, even if the primary
inner components leak."

REASON FOR CHANGE

The existing text does not enable an approved Type B package
such as a spent flask designed for liquid coolant, to be moved
as a Type A package when carrying no more than an A2 quantity of
activity.

PROPOSED NEW TEXT

Add to the existing text a new sub-para (d)

"subparas (b) and (c) shall not apply in the case of an approved
TYPE B PACKAGE carrying liquid contents not exceeding the
activity permitted for a TYPE A PACKAGE."



l'ara. ••>?';•

Canada

Para. ?3^ :.

Why exempt tritium and argon?

VUG

Para. 225: Add 'ta 211-2231. in second line after "... in
addition1.

Reason: 22'i not valid in case of gaseous contents.

Para. 226

Denmark/Finland/Norway

776 "in para. 232(a)" should read "in para. 223(a)".

Motherlands

1. Paragraph 226 in conjunction with para. 223 and para.

From the present text one could derive that a type A
package would provide a higher level of protection than a type
B-package. For, if subjected to type A tests a type B-package
is allowed to leak, while a type A- package is supposed to
prevent loss of radioactive material under the same conditions.

Modify para. 232a as follows:

"The type A-tests specified in paras. 724-729, it would
prevent the loss of radioactive contents".

UK

Para. 226

EXISTING TEXT

B PACKAGES shall be designed to meet the requirements for
TYPE A PACKAGES specified in paras. 211-223, except as specified
in para. 232(a)."



P a r a . 2?f> ( c o n t i n u e d )

RblASOM STOR C'AMIGï

It should be made clear that Type B packages are required to
meet the »oneral requirements far all packages set out in paras.
201 to 210.

PROPOSED MEW TEXT

"Tït'E B PACKAGES shall be designed to meet tha requirements for
TYPE A PACKAGES specified in paras. 201 to 223, except as
specified in para. 232(a)."

Para. ?27

Canada

Para. 227:

Doesn't this go without saying? Why include?

UK

Para, rn
"in accordance with ..." instead of "designed to meet" in line 3.

Para. 223

Canada

Para. 223:

In the second line, "paragraphs 731 to 734" should be replaced
with the details as given in paragraph 232(b).

The footnote should be put into the advisory material and not
included in SS6.

Para. 229

Australia

Paragraph 229(a)(i)

"of" should be "or",
delete "(gCal/ca2)"

Para. 24? (continued)
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Para. 229 (continued)

Para. 229(b)
(i) Add "i.e." before "disregardins" in line 2.
(ii) Add "... other than by air" at end of line 3.

Tara.

Finland

230. The right side of Table I should be

Insolation
for 12 hours per day

cal/cm2

none
3360
840
1680

none
300
200a

400a

UK

Para. 230 Table I Footnote (a)

EXISTING TEXT

••Alternatively, a sine function may be used, adopting an
absorption coefficient and neglecting the effects of possible
reflection from neighbouring objects."

REASON FOR CHANGE

Tt is not clear how the sine function is intended to be
applied. Unless this can be defined satisfactorily the footnote
should be deleted.

PROPOSED NEW TCXT

Delete footnote (a).



(continued;

?ara. 23C. paxe x".2 :

Thlj paragraph deals with the temperature and .:i-"ar
insolation conditions which are to imposed upon a packaging for
normal conditions of transport. In the 1973 edition ci Safety
Scries Mo. b, the solar insolation is specified, for horluontdl,
upward- facing, flat surfaces as 800 gCai/cm2 over a 12 hour
period. Technically, this is not correct, because insolation
should be specified as a "rate" of solar energy input per unit
surface area exposed. As presented, the 800 gCal/'cm- is the
total energy input over the 12 hour period, and the rate is
determined by dividing this value by the 12 hours specified.
Thus, in the 1973 edition, the value should really have beon
specified as 67 (gCal/cm2h) for a 12 hour period.

This error has been propagated into the proposed rev:s inn.
and even compounded by the conversion to 31 units, for now we
have a specification of insolation in W/m^ (energy rate per
uni. area), with back up units of gCal/t:ai- (total energv y.s;r
UKLi ireai. In addition, the conversion to the SI system has
bees done incorrectly.

One first asks, "is the value of 800 gCal/era2 uv«r a.
period or 12 hours as specified in the current regulations
correct?" Solar insolation on a horizontal, upward-facing
surface, can be defined as follows:

y- . .— i- VU

•"a - •••-• '• •

where
Go = Solar Constant (120 gCal/cm2h);

t a - transmission coefficient for a unit air mass; and

m = relative air mass, defined as the ratio of the
actual path length to the shortest path length.

The Solar Constant is the solar insolation incident on the
outer surface of the earth's atmosphere. The transmission
coefficient depends upon the amount of water vapour and other
parLiculates in the atmosphere, and generally varies from 0.62
to 0.81; with an average value of 0.7 commonly being used. The
relative air mass depends upon the position of the sun, and is
unity (1.0) or greater.

Thus, the solar insolation on the horizontal, upward facing
plate is approximately 84 (gCal/cm2h) or lass. In fact, the
average value over a given day will be significantly less than
the value jusc quoted as the position of the sun changes with
time. With this as background, the average value chosen for the
1973 edition of Safety Series No. 6 is justified, that is:

- 76

?ara. 248 (continued)
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?-Q (continued)

(800 gCal/cnv )/(12 h) -- 67 gCal/cm-h

is approximately 20 percent less than the instantaneous maximum
value ci tod above.

To properly present the solar insolation data in the
regulations, it is proposed that Table I in para. 230 be changed
to read as follows:

Form and location of s Insolation for 12 hours per day

(sCal/cirrh)

fr'lat surface transported horizontally:

- b•: :K nnno

- other surfaces 800

Flat surfaces not transported horizontally:

- each surface /oo a

Curved surfaces 4Q0 a

67

34e

Alternatively, a sine function may be used, adopting an
absorption coefficient and neglecting the effects of possible
reflection from neighbouring objects.

Para. 231

Argentina

Para. 231. Change the text in lines 5 and 6 as to road:

"... commonly encountered in transport and not simulated in the
tests ...".

Reason: clarification; the reference to "accidents" appears to
be a mistake.

Canada

Para. 231:

What is the rationale for omitting this requirement for 732(b)?
It should be included.

Para. 2A3 (continued)
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['ara. 231 (continued)

GOR

Pars. 231: the tests to be performed should also include th*
crush test 732(b> if it is to be carried out
according to para. 232.

Proposal: Change the end of the first, sentence:

"... PACKAGE is subjected to the tests specified
in paras. 724-729 and the mechanical tost of
para. 732 which is required by para. 232."

•-••il 732(a) and (c) should be 732(a>, (b) and (c)

Para. 231
Add "(b)" after "732(a)" in line 4.

Para. 732

The requirement to only subject this test to packages with
contents greater than 1000 A2 cannot be justified.
Consequently this exemption should be removed.

Finland

232.b(ii) The whole paragraph should be indented.

232.b(ii) "for Krypton-85" should read "foe krypton-851

FRG

Para. 232: Restrict last paragraph ("it would restrict
except for (a) above") to 232(b).

Reason: Typing error.



Para. 332 (continued)

India

Para. 232(b)(i) should read as "density not :;roatcr than
1500 3

Sweden

232 The last sentence is unclear. It must be stated whether or
not activity from external contamination should be included
in the leakage rate.

TJK

Paca. 712

EXISTING TEXT

"The PACKAGE shall be so designed that, if it were subjected to:

(a) the Type /. tests specified in paras. 724-729, it would
restrict the loss of RADIOACTIVE CONTENTS to not more
than A2 x IO~

6 per hour; and

(b) the Type B tests specified in paras. 731, 732(a), 733
and 734 and

(i) 732Cb), when the PACKAGE has a mass not greater
than 500 kg, an overall density not greater than
1000 kg/tn3 based on the external dimensions,
and RADIOACTIVE CONTENTS greater than 1000 A?

not as SPECIAL FORM RADIOACTIVE MATERIAL, or

(ii) 732(c), for all other PACKAGES,

it would restrict the accumulated loss of RADIOACTIVE CONTENTS
in a period of one week to not more than 10 A2 f°

r Krypton-85
and not more than A2 for all other radionuclides. Where
mixtures of different radionuclides are present, the provisions
of paras 405-407 shall apply. The evaluation shall take into
account the external contamination limitations of para. bO8
except for (a) above."

1
REASON FOR CHANGE

In the case of Krypton-85 it would be preferable to specify an
activity release limit rather than a multiple of A2- An *
appropriate value, based on the arguments which led to the value
of 10,000 Ci in the current Regulations, would be 400 THq
(approx. 10,000 Ci). Some guidance should also be given about
the appropriate release limit for a mixture involving K.rypton-85.

7 9

'ira. 24 9 fcontiiucd)



A - ob

232 ( -ant Inu^-n

PROPOSED NS'.V TEXT

In f.he existing text replace "10 A?" (for Krypton-35) by "-'IOO
T3q (10,000 Ci)".

UK

New Para. ;'r?7A

REASON FOR CUAMGE

Para. 231 in the Second Draft Revision prohibited continuous
venting. This provision was deleted (under a proposal by the
UK) Cor the reason that Paras. 236 and 242 (Third Draft
Numbering) made the same prohibition. In fact Para. 242 does
not seem to cover continuous venting. A suitably-worded
prohibition should therefore be inserted among the Requirements
foc Type B Packages.

PROPOSED NEW TEXT

"A PACKAGE shall not incorporate a feature which is intended to
allow continuous venting during transport, except in regard to
the activity releases permitted under Para. 232."

USA

Para. 232, page 23:

It is recommended that 232(b) be reworded to read "(b) the

Typo 3 tests specified in paras. 731, 732(a), 733, 734 and
either:" The rest of the sentence in 232(b) should be suitably
indented to indicate that it's part of (b) .

Comment by the Agency

Para. ?32: Need to clarify that limit on losses of "10 A2 for
Kr-85" - applies only to packages containing Kr- it
is not a universal leakage criterion.

Is the requirement "The evaluation shall take into
account the external (non-fixed) contamination
limitations of para. 508 except for (a) above" -
correct?

Para. V>33

UK

Para. 233
Delete "for TYPE 3(U) PACKAGES" in line 2.
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Para. '-'"34

Australia

Paragraph :J34

37 GBq is not equal to 10&Ci, which is it?

Austria

Para. 23ft. line 2: typing error P3q instead of G2q.

Belgium

para. 734 the second line should read "PBq (106 Ci) ..."

Denmark/Finland/GDR/Inida/Norway

734 GBq should be PBq.

Swc-Ifin

234 GBq should be PBq.

It is also proposed that 37 PBq is rounded off to 40 PBq.
(One significant figure)

USA

Pa-a. 234, page 24:

This paragraph proposes a deep immersion test for Type 3(U)
packages for transporting irradiated nuclear fuel in excess of
10^ Ci. We believe the test should be applied to all
shipments representing a potentially extreme hazard by
specifying some combination of A value and package quantity. It
is recommended that the test apply to any package containing
normal form material with radioactivity exceeding 2.5 x 10 6

A.-?, for mixed fission products in normal form, for example,
the A 2 value has been 15 GBq (in the 1973 edition) so that the
deep immersion test would apply if the content of a single
package exceeded 37 PBq (106 Ci). For Pu-239, the test would
apply to normal form contents of 0.5 PBq (14 x 103 Ci).

ICAO

Page 24 Pan. 234 "37 GBq" should be "37 PBq" (assuming
106Ci is correct) .



Para. 23 7

Japan

Paragraph 237, third line: regarding the 'levai of strain',
such calculation standard as A.SME sec III should be put in the
Safety Series 37 to show an objective way of calculation.

Comment by the Aswncy

para. 237: Believe "strains" in third line should actually be
stresses.

para. X37: What about the applicable requirements Cor radiation
level as well as containment (last line)?

Does it mean that the test-effects on packages at
maximum normal operating pressure shouldn't
disrupt/diminish the shielding significantly?

Para. :'39

Australia

Paragraph 239

"85" should be "82", to be in accord with Schedule 10, part
9(e). However, 239 makes no reference to exclusive U:;H and
causes conflict with 229(b).

Belgium

para. 239 it might be useful to add the following:

"Note that the package shall be transported in
exclusive use when the temperature excels 50°C"
(cfr. para. 229).

UK

Para. ?39

Add "[i.e. disregarding the requirements of 230(b)]" after "in
the shade" in line 2.
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Para. 239 (continued)

USA

Para. 239, pâ fi 24:

It is difficult to understand the relation between para.
239 and para. 229(b) without a cross-reference. It is
recommended that the end of the sentence in para. 229(b) bo

amended to read "... as EXCLUSIVE USE in accordance with para.

239."

Para. 240

Austria

Para. 240. line 2: typing emu- 22°C insL. 3S°C (see para.
214)

para. 2'tO according to paras. 233, 226 and 214. the design of
a type B(U) package shall take into amount
temperatures ranging from -40°C to 70°C;
therefore para. 240 should be modified or even
deleted.

Canada

Para. 240:

The 3S°C upper limit contradicts para. 214 and 226.

Denmark/Finland/Norway/Sweden

240 Provisions of this para, appears to be in contradiction to
temperature provisions in para. 214. Para. 226 makes
provisions in para. 214 applicable to Type B(U) packages.
Para. 240 is proposed to be deleted.

UK

Para. 240

EXISTING TEXT

"The design of the PACKAGE shall consider the effects nf an
ambient temperature range of 40°C to :î3°C."



l'ara. 240 (continued)

REASON FOR CHANGE

The words "shall consider" in the current draft do not clearly
convey the desired mandatory nature of the requiriment.

PKOPOSED NEW TEXT

"The DESIGM of the PACKAGE shall take into account the effect-
of an ambient temperature range of 40°C tn 38°C."

OSA.

Para. 240, page 24:

This paragraph requires consideration of the effect of an
ambient temperature range of -A0°C to 3S°C, but fails to
call special attention to brittle fracture as currently dons in
para. 213 of the 1973 Revised Edition. We believe that brittle
fracture is a serious matter worthy of special consideration
with respect to Type B packages. It is recommended that the
following words be added to para. 240:

"special attention must be given to brittle fracture auer
this temperature range."

TKAO

Page 24- Para. 240 The requirements relating to temperature
for Type B packages appear to be covered
already (and differently) by para. 214 and
226. It may be noted that the ICAO
requirements for all dangerous goods
packages require an upper temperature of
55°C to be taken into account. ICAO has
at present no intention of changing this
value and if the limit of 3S°C is
retained in para. 240 it will be necessary
to add a warning that the higher
temperature of 55°C needs to be
considered for air transport.

Comment by the Agency

para. 240: The requirement to "consider" does not constitute an
obligation to provide for the effects of an ambient
temperature range of -40°C to 38°C;

Presumably the latter aspect is what is meant.

(To consider: to think with care or caution; to
regard or treat in an attentive, solicitous or
kindly way.)



para.

UK

Para. 741

EXISTING TF.XT

"TYl'E B(M> PACKAGES shall meet the requirements for TYPE B
PACKAGES specified in paras 226-232, except that for PACKAGES to
be transported exclusively between specified countries,
conditions other than those given in para. 230 above may be
assumed with the agreement of the COMPETENT AUTHORITIES of these
countries. As far as practicable, the requirements for TYPE
B(U) PACKAGES specified in paras 234-240 shall be met."

REASON FOR CHANGE

The relaxation to the conditions in Para. 230 would bo nullified
if it was still insisted that Para. 240 was complied with. The
addition of the word "reasonably" is proposed to allow
flexibility where compliance with Para. 232, although
practicable, wouLd involve prohibitive costs.

PROPOSED NEW TEST

In the final sentence of the existing text, insert "reasonably"
before "practicable".

Para. 242

Belgium

para. 242 the last word should read "authorities." because type
B(H) packages require multilateral approval.

Para. 245

UK

Para. 245
Reword "when a sealed capsule constitutes part of SPECIAL FORM
RADIOACTIVE MATERIAL, the capsule shall be so constructed that
it can only be opened by destroying it."



Para. 2'i6

s'ira. 2A6(a)• Chance the Lext in line 2 as Lo read:

"(c) . . . 2 k3q (5 /*Ci).n

Australia

Paragraph 246(c)

Should be "500 nCi" in brackets.

8elaium

para. 246 the last line should read: "... 2kBq(5flnCi)

Denmark/Finland/Norway/Sweden/UK/USA

2'i6 A prefix is missing. It should read "2kBq (50 nCi)".

GOR

Para. 246(c) It muaL read C50 nCi) instead of (50 Ci).

India

Para. 246(c) instead of 2 kBq(50 Ci) it should be 2
kBq(.O5 ^CL)

Mexico

paragraph 2A6(c) Chan&c (50 Ci) to (0.05 ̂ C i ) .

Comment by the Agency

para.246: contains no reference to the volumetric leak test
criterion which was agreed as an alternative.
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Para. 247

Argentina

Para. ?47. The requirements of paras. 20A, 205 And 210 apply t
low activity materials (soc para. 301) and the exception in thi
case does not seem to be reasonable.

Proposal: add 204, 205 and 210 to the list of paras.

Netherlands

Para. 247. and subsequent paras, on strong industrial packa-.'.as:

It is not clear why strong industrial packages should not
meet all requirements applicable to all packagings and paclc-i&as
as set out in paras. 201-209.

I would further favour the subsection on strong industrial
packages to be inserted before that on type A packages, thus
ranking the packages in an order of increasing tightness.

Swwden

Para. 247

The first part of Section II, paras. 201-210, relate to all
packagings/packages. In para. 247 reference to paras. 204, Z05
is omitted, which will cause uncertainty as to whether they are,
or are not, applicable to SIPS. This comment is valid also for
the consolidated Third Draft version of para. 247.

No justification is provided re. the additional
requirements brought into para. 247.

UK

Para. 247

EXISTING TEXT

"STRONG INDUSTRIAL PACKAGES shall be designed to meet the
requirements in paras. 201-203, 206-209, 248-250, and, for
transport of LSA-II liquids by air, 220."

REASON FOR CHANGS

There is no apparent reason to exclude compliance with Paras.
204, 205 and 210 which are in a sub-section entitled "General
Design Requirements Foe All Packagings and Packages".
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Para. 24 7 (continued)

PROPOSED NEW TEXT

Para.

••STRONG INDUSTRIAL PACKAGES shall be designed to meet the
requirements in paras. 201-210, 248-250, and for the transport
of LSA II liquids by air, 220."

USA

Para. 24 7, page 25:

There is no apparent need nor reason to except STRONG
INDUSTRIAL PACKAGES from any of the GENERAL DESIGN REQUIREMENTS
FOR ALL PACKAGINGS AND PACKAGES in Section II. Even, excepted
quantities have to meet paras. 201-210 and SIP are u'̂ ed to
contain more hazardous contents than excepted quantities. It is
recommended that para. 247 be amended to require compliance with
paras. 201-710.

Comment by F. Colder. Hungary

As regards Annex A the regulations should deal only with.general
packaging requirements and not packaging standards for specific
materials. The proposals for tank containers and strong
industrial packages are acceptable, except para. 247 because
rcCcrences to paras. 216, 218, 219 are not justified, and the
requirements of paras mentioned above seem to be overstrict.

Denmark/Finland/Norway/Sweden

248 The words "... or other test standards acceptable to the
competent authority ..." is proposed to be deleted. The
justification for this is that it can not be accepted to
have different criteria in different countries.

France

Paragraph 243

I. Comments

If it is left to the competent authorities to define tests
other than those specified, difficulties might arise with
international transport and the standardizing purpose of the
IAEA Recommendations would not be met.
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Para. 2'i3 ( cont inued ;

Since, on the other hand, the definition of :;t ma»
industrial packages should r.ot be too restrictive, wo ass
ourselves an this point with the Gorman proposal.

In addition, the characteristics given hers arc r.ot
criteria for approval after tests.

II. Proposal

"248. A strong industrial package shall be so designed
that, if it were subjected to the tests specified in paragraphs
710- 723, it would prevent:

(a) Any loss or dispersal of the radioactive contents; and

(b) An increase in the dose rate by more than 1 rarom/h at
the surface of the package or an increase by more than
207o in the dose rate if the latter exceeded 1 mrem/h
at the surface before the test.

Test criteria for any other type of LSA or SCO package or
for a strong industrial package with a volume more than 450
litres for liquids, powders or sludges or more than 1000 litres
for gases shall be acceptable to the competent authority and thu
model shall comply with paragraph 247."

Para. 248: Two problems should be solved by a better
formulation:

(a) the practicability of the leakage limitation (f. a by the
requirement 'no air leakage'), and

(b) the guarantee of internationally comparable test
standards. Test standards should be set by the IAEA as far
as possible and harmonized with relevant international
recommendations.

GDR

Para. 248(b) The wording of para. 248(b) is not clear. It
should rather be analogous with para. 223(b) .
Instead of (1 mrem/hr) it must read (1 mrem/h)
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Para. 243 (continued)

Para. 248

The intent is caid to be LO clarify general provisions for
test standards for "other strong industrial packages". It is
not clear what "other" means, furthermore, the first part of
para. 248 appears to cover all SIP's, whilst the second part
covers a particular type of 3IP (minimum volume). It )•:. not
clear whether the second part test requirement is intended to bo
in addition to, or in lieu of, the first part test requirements
for SIP's which, as the para, is drafted, in any case must be
adhered to. There is also a reference to "test requirement:: for
any other type of package design for LSA or SCO" that "must be
acceptable to the Competent Authority". This proposed provision
is in contradiction to the philosophy adopted by previous AGs as
reflected in para. 316.

TJX

Para. 248

EXISTING TRXT

"A STRONG INDUSTRIAL PACKAGE shall be so designed that if it
were subjected to the tests specified in paras. 710-723 or other
tost standards acceptable to the COMPETENT AUTHORITY, it would
prevent:

(a) loss or dispersal of the RADIOACTIVE CONTENTS; and

(b) loss of shielding integrity which would result in a
RADIATION LEVEL exceeding 0.01 mSv/h (1 mrem/h) at the
surface of the PACKAGE, or more than a 20». increase in
that RADIATION LEVTX if the LEVEL recorded or
calculated for the conditions before the test exceeded
0.01 mSv/h (1 mrem/hr)."

REASON FOR CHANGE

(i) The test requirements specified in Paras. 710-723, which
have been extracted from Chapter 9 of UN Recommendations,
relate to specific commercial packaging items which are
inappropriate, in some cases in the carriage of radioactive
materials. The Chapter has recently been substantially
revised. It would be preferable not to make use of
material taken from another standard the provisions of
which are subject to revision for reasons having no direct
relevance to the radioactive transport field and not under
any direct control by lilEA. For consistency with the
established principles of IAEA Safety Series 6 and with the
remainder of Section II, the design requirements for Strong
Industrial Packages should be given as performance
standards by citing specified tests, as in the current
Regulations.
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Para. 243 (continued)

(ii) Changes consistent with those proposed for Para. ?7'\ should
bo made.

PROPOSED MEW TSXT

"A STRONG INDUSTRIAL PACKAGE shall be so designed that if it
were subjected to the tests specified in Paras. 727 and 728 it
would prevent:

(a) loss or dispersal of the RADIOACTIVE CONTENTS from the '*
PACKACli; and

(b) loss of shielding integrity which would result in a *
RADIATION LEVEL exceeding 0.01 mSv/h (1 mrem/h) at the
surface of the PACKAGE or more than a 20% increase in
the maximum surface RADIATION LEVEL if that LEVEL
recorded or calculated for the conditions before the
test were equal to or exceeded 0.01 tnSv/h (1 mrem/h)."

Para. 243(b)
Add " . . . whichever is the greater".

USA

Para. 248, page. 26:

SI rules suggest achieving numerical values between 0.1 and
1000; 0.01 mSv/h should be 10 ̂ Sv/h and abbreviation "hr"
should be " V .

Para. 248(b), page 26:

It seems that para. 248(b) and para. 223(b), page 20 should
be consistent. A straight 207. allowable increase is sufficient,
even for low radiation level packages.

Comment by the Agency

para. 248: Is it acceptable to permit the use of "other test
standards" - as provided for in the second line?

The limit on loss of shielding integrity, so that
the resultant radiation level does not exceed 0.01
mSv/h (1 mrem/h), is extremely stringent and is not
consistent with the limits set for Type A and Type B
packages nor with the second limit given in subpara.
(b).

Suggest deleting this first limit in subpara, (b).



Mew Para, (after 2'i3.j.

I2ÇÎ

Include new aara. after 2''3:

2-'IS(Î). A. package for LSA til in case of a combustible solid
binding agent and SCO-II, where the object or some fixation
agent is combustible shall be so designed, that if it were
subjected to the tost specified in 732, 733 it would prevent
burn out radioactive contenta.

Reason: Dose limitation in case of accident conditions; risk,
analyses*) indicate very high doses in case of such
packages in fire accidents.

Lange, F.a.A. Meltaer, Assessment of potential radiation
exposure resulting from transport accidents with fire of
selected LSA-IH materials and 3CO-I1 objects, Kola, March
1933.

Para. :'

Australia

Para. 249 - This para, seems unnecessary and should be deleted.

Paras. 249/250/724 - The word "must" should be replaced by
"shall".

Canada

Para. 249:

The phrase in the second line "under normal conditions of
transport" is a bad choice of words as it could be interpreted
to aitan the tests starting at para. 724. Perhaps the word
"routine" could be used.

UK

Para. 749

EXISTING TTgrr

"Inner PACKAGINGS must be packed in an outer PACKAGING in such a
way that, under noraal conditions of transport, they .-.irmot
bre-i-c, be punctured, oc leak their RADIOACTIVE CONTENTS Lato the
outer PACKAGING. Inner PACKAGINGS that are liable to break or
be punctured easily must be secured in outer PACKAGINGS with
suitable cushioning material."
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l'-ira. '2'i'ï (continued)

REASQM FOR C.ÎANGS

This srcvisior; which i- dr:iwn ouL oi the UN Rncommeniiat i o:n:,
unnecessary in L.ha li^ht of the proposal far E'ara. 2'iS abcv

PROPOSES MSU T^TT

Dclc-'.c Para. 2^9.

P i r a . 250

FRG

Para. 250: It is questioned whether this requirement should not
be valid for all kinds of packages for liquids.

UK.

Para.
Acid "normal" before transport" in line A.

Comment by the Agency

para. :>5Q: This seems like a requirement which is applicable to
the use (i.e., the preparation) of the package than
the design phase; perhaps it should be located in
section V.

Mew aara.

FRG

Include new para, in Section TI:

*251. Freight container designed for transport of 1.5A. and
SCO shall meet the requirements of ISO 1496/3 to the extent
that it would prevent

(a) 'water-in leakage'; and
(b) loss of shielding integrity ... 0,01 mSv/h (1 mrera/h)•.

Reason: There is the urgent need for transport of ((LSA-IID)
and SCO-II ia bulk. ISO include a multitude of test
requirements with respect to operational safety but
also for a safe transport of the contents. Especially
water-leaktightness ia required (specified by a high
power water spray test). The level of safety produced
by this statement is at lease as high as £or SIP or
Type A packages. From practicability treasons, the
leakage rate limitation is given in terms of that
water-in leakage tost.


