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Clarification of specific activity and activity concentration


Issue/Background:

[bookmark: _Hlk93490319]1.	In 2.7.1.3 of the United Nations Model Regulations, “specific activity” is defined as “Specific activity of a radionuclide means the activity per unit mass of that nuclide. The specific activity of a material shall mean the activity per unit mass of the material in which the radionuclides are essentially uniformly distributed.”
2.	Nevertheless, the wording “activity concentration” is used throughout the Model Regulations in the same sense, as is in fact already done in the International Atomic Energy Agency (IAEA) regulations, in particular in the Regulations for the Safe Transport of Radioactive Material, Specific safety requirement, SSR-6 (Revision 1), Edition 2018.
3.	Both expressions are used with the same meaning and are in practical terms synonyms.
4.	The concept of activity concentration is not further explained or introduced in SSR-6. 	But, while SSR-6 is a specialized text for class 7, the Model Regulations cover a broader field of recommendations for the transport of dangerous goods, and not all experts in that field have not necessarily an in-depth knowledge of other fields of expertise.
5.	It is considered useful to maintain the use of “activity concentration” or “specific activity” as specified in SSR-6, but for the sake of clarity in the use of these terms in practice, the ECOSOC Sub-Committee of Experts on the Transport of Dangerous Goods agreed at its December 2022 session to add a note to the definition of “specific activity” in the Model Regulations mentioning that “activity concentration” can be used as equivalent (see adopted text of the note in paragraph 7 below).
6.	To keep the SSR-6 and the Model Regulations aligned, it is proposed to also insert the note into the new revised edition of SSR-6. 

Proposal

7.	It is proposed to amend in section II (Definitions) of SSR-6 the definition of specific activity, by adding a note as follows (new text in bold):
“240.	Specific activity of a radionuclide shall mean the activity per unit mass of that nuclide. The specific activity of a material shall mean the activity per unit mass of the material in which the radionuclides are essentially uniformly distributed.
Note:	The terms “activity concentration” and “specific activity” are synonymous for the purpose of these Regulations.”
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	COMMENTS BY REVIEWER
	RESOLUTION

	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	Step 7
F-04
	240
	[bookmark: _Hlk143000148](…) Note: The terms ‘activity concentration’ and specific activity of a material are synonymous for the purpose of these Regulations.
	This note, while useful, is not totally correct.
	X
	
	
	

	Step 7
JPN/TRANSSC-01
	240.
	Specific activity
240. Specific activity of a radionuclide shall mean the activity per unit mass of that nuclide. The specific activity of a material shall mean the activity per unit mass of the material in which the radionuclides are essentially uniformly distributed. Note: The terms ‘activity concentration’ and specific activity of a material are synonymous for the purpose of these Regulations.
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	This NOTE is not technically correct
.

“Specific activity of a material” is used in the same sense as “radioactivity concentration”, but “specific activity of a radionuclide” is not.

Additional finding: 
In SSR-6, “specific activity” is defined along with whether it is of a nuclide or of a material; in UNOB, “specific activity of a radionuclide” is defined, but not “specific activity of a material”. 







	X
	
	
	







	Comment No.
	Para/Line No.
	Proposed new text
	Reason/Description/ 
Identified problem

	WNTI-17
	Table 2
	See below
	In the cases of U (enriched to 20% or less) and U (depleted) it is unclear which activity values should be compared with the exemption values specified in columns 4 and 5 of Table 2. As already provided for U (natural) and Th (natural) it is proposed to add complementary information for these cases through appropriate footnotes.
For both materials, the decay products present are limited to Th-234, Pa-234m and Th-231. Indeed, depleted uranium and enriched uranium are obtained from natural uranium by means of the enrichment operation, always preceded by a chemical concentration which has the effect of purifying natural uranium, so that the decay products are only those generated after the last phase of chemical purification and will remain that way for several decades.
These most restrictive decay products are also not present in the case of U (natural) after chemical purification.
What is proposed here is to consider the total activity of U-238, U-234 and U-235 and to increase the exemption values for U(depleted) and U (enriched to 20% or less) to 10 Bq/g and 10 000 Bq/consignment, values which are the minimum individual exemption values for the U-234, U-235 and U-238, taking into account their immediate decay products (Th-234 and Pa-234m for U-238 and Th-231 for U-235). 
This same approach is also proposed and valid for chemically purified U(natural). For this purpose, an extra line in the table 2 for U(natural, purified) should be included.

	Radionuclide
(atomic number)
	
	A1
	
	A2
	
	Activity concentration limit for exempt material
	
	Activity limit for an exempt consignment

	
	
	(TBq)
	
	(TBq)
	
	(Bq/g)
	
	(Bq)

	Uranium (92)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	U (natural) (secular equilibrium) (b)
	
	Unlimited
	
	Unlimited
	
	1 × 100 (b)
	
	1 × 103 (b)

	U (natural) (purified) (h)
	
	Unlimited
	
	Unlimited
	
	1 × 101 (i)
	
	1 × 104 (i)

	U (enriched to 20% or less) (g)
	
	Unlimited
	
	Unlimited
	
	1 × 1001 (i)
	
	1 × 1034 (i)

	U (depleted)
	
	Unlimited
	
	Unlimited
	
	1 × 1001 (i)
	
	1 × 1034 (i)


(h)       This line applies only to natural uranium that has undergone chemical purification after mining.
(i)        Parent nuclides and their progenies included in secular equilibrium are listed in the following (the activity to be taken into account is the sum of the activities of U-234, U-235 and U-238 only):
U-234
U-235	Th-231
U-238	Th-234, Pa-234m

[EXEMPTION VALUES FOR U(DEPLETED), U(NATURAL) AND U(ENRICHED TO 20% OR LESS): WNTI-17, F-39]

	F-39
	Table 2
	See below
	Clarification of understanding
In the cases of U (enriched to 20% or less) and U (depleted), it is unclear which activity values should be compared with the exemption values specified in columns 4 and 5 of Table 2. As already provided for U (natural) and Th (natural), it is proposed to add complementary information for these cases through appropriate footnotes.
For both materials, the decay products present are limited to Th-234, Pa-234m and Th-231. Indeed, depleted uranium and enriched uranium are obtained from natural uranium by means of the enrichment operation, always preceded by a chemical concentration which has the effect of purifying natural uranium, so that the decay products are only those generated after the last phase of chemical purification, and will remain that way for several decades.
These most restrictive decay products are also not present in the case of U (natural) after chemical purification.
What is proposed here is to consider the total activity of U-238, U-234 and U-235 and to increase the exemption values for U(depleted) and U (enriched to 20% or less) to 10 Bq/g and 10 000 Bq/consignment, values which are the minimum individual exemption values for the U-234, U-235 and U-238, taking into account their immediate decay products (Th-234 and Pa-234m for U-238 and Th-231 for U-235). 
This same approach is also proposed and valid for chemically purified U(natural). For this purpose, an extra line in the table 2 for U(natural, purified) should be included.

	Radionuclide
(atomic number)
	
	A1
	
	A2
	
	Activity concentration limit for exempt material
	
	Activity limit for an exempt consignment

	
	
	(TBq)
	
	(TBq)
	
	(Bq/g)
	
	(Bq)

	Uranium (92)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	U (natural) (secular equilibrium) (b)
	
	Unlimited
	
	Unlimited
	
	1 × 100 (b)
	
	1 × 103 (b)

	U (natural) (purified) (h)
	
	Unlimited
	
	Unlimited
	
	1 × 101 (i)
	
	1 × 104 (i)

	U (enriched to 20% or less) (g)
	
	Unlimited
	
	Unlimited
	
	1 × 1001 (i)
	
	1 × 1034 (i)

	U (depleted)
	
	Unlimited
	
	Unlimited
	
	1 × 1001 (i)
	
	1 × 1034 (i)


(h)       This line applies only to natural uranium that has undergone chemical purification after mining.
(i) Parent nuclides and their progenies included in secular equilibrium are listed in the following (the activity to be taken into account is the sum of the activities of U-234, U-235 and U-238 only):
U-234
U-235	Th-231
	U-238	Th-234, Pa-234m

[EXEMPTION VALUES FOR U(DEPLETED), U(NATURAL) AND U(ENRICHED TO 20% OR LESS): WNTI-17, F-39]

	
	Accepted
	Accepted, but modified as follows
	Impact on Safety
[Yes/No]
	Rejected
	Basis for Recommendation / Decision and other information

	TTEG-RP Recommendation

	x
	
	No
	
	TTEG RP understands the justification presented by WNTI. Upon requesting why U (natural) (purified) could not be evaluated as “unlimited” using the mixture rule, WNTI answered that it would be more practical for the users to directly have the values in Table 2 without the need for further calculation. It was recalled that, generally, to assess whether A2 values should be seen as unlimited, Q values should be used. However, TTEG RP recognized that, in the current SSG-26, there are no Q values for U235 and U238 (besides, Q values are not included in the modal regulations).

WG A1/A2 recommends that the exemption values of mixtures shall state what is taken into account in the “Bq” part: is it “Bq(U-238+)/g” for the whole U group (such as what was considered for U-nat)? Or is it Bq(whole mixture)/g? Or Bq(U-234+ & U-235+ & U238+)/g in the (i) footnote? Even if the radionuclides considered are mentioned, the way the Q value was calculated taking those into account is not. This issue can be discussed during the revision cycle as WG A1/A2 faced it while reviewing of the Q System. Participation of industrials to get their feedback on the way they evaluate the A values of their mixture is crucial.

	Comment from Japan
	
	
	Yes
	X
	The current U (natural) A1/A2 values are the same as the U (natural) (purified) values (see footnote a in SSR-6 (Rev.1) Table 2) but the proposal for the A1/A2 values are unlimited. Japan rejects it unless technical basis of these A1/A2 values should be clarified and validated.

	USA Rebuttal
	
	
	No
	Reject
	TTEG RP “accepts” the proposal without modification, yet the WG proposed an alternative “to be discussed during the revision cycle”.  TRANSSC should decide if proposal is accepted as is; otherwise, proposal should be rejected and further discussed for the next revision cycle.

	TRANSSC 45 Decision
	X
	
	
	
	WNTI to provide technical background to the change to Japan. A WG should review the exemption values in the future.

	TTEG-RP recommendation on WNTI-17 and F-59 at TRANSSC 46
	
	
	
	
	Accepted. 




	Comment No.
	Para/Line No.
	Proposed new text
	Reason/Description/ 
Identified problem

	F-65
	Table II
	See below
	Knowledge update
SSR-6 states that it complies with the latest IAEA GSR Part 3 and ICRP recommendations (ICRP publication 103) which is not the case for A1 and A2 values as they are derived from the former ICRP 60 recommendations. A Working group was created in 2014 to review the Q System from which the A1 and A2 values were derived to be included in the 1996 edition of the transport Regulations. They are used ever since. The current values were themselves derived from an update of the Q System originally created for the 1985 edition of the Regulations. 
The working group is now part of the TTEG for Radiation Protection matters and will likely publish the result of their review by the end of 2022.
As in the previous review of the Q System in 1996, the new method and databases should be considered in the next revision of the SSR-6, especially to comply with the latest ICRP recommendations.
Interim values for radionuclides of interest are produced below; as reminded during TRANSSC 42, while A1 and A2 values are close to completion, they still need to be consolidated, and some hypothesis will have to be validated by the Member States of the TRANSSC to choose the final values.
N.B.: no change in the exemption values is currently envisaged at that point. They are thus not reproduced below.

TABLE 2. BASIC RADIONUCLIDE VALUES
	Radionuclide
(atomic number)
	
A1


(TBq)
	
A2


(TBq)

	Ag-110m
	4 × 10-1
	4 × 10-1

	
	4 × 10-1
	4 × 10-1

	Am-241
	1 × 101
	1 × 10-3

	
	2 × 101
	2 × 10-3

	C-14
	4 × 101
	3 × 100

	
	7 × 104
	4 × 100

	Cd-109
	3 × 101
	2 × 100

	
	4 × 102
	3 × 100

	Cm-244
	2 × 101
	2 × 10-3

	
	2 × 101
	2 × 10-3

	Co-60
	4 × 10-1
	4 × 10-1

	
	4 × 10-1
	4 × 10-1

	Cs-134
	7 × 10-1
	7 × 10-1

	
	7 × 10-1
	7 × 10-1

	Cs-137
	2 × 100
	6 × 10-1

	
	2 × 100
	5 × 10-1

	Eu-154
	9 × 10-1
	6 × 10-1

	
	9 × 10-1
	6 × 10-1

	F-18
	1 × 100
	6 × 10-1

	
	1 × 100
	7 × 10-1

	Ga-67
	7 × 100
	3 × 100

	
	8 × 100
	4 × 100

	Ga-68
	5 × 10-1
	5 × 10-1

	
	4 × 10-1
	4 × 10-1

	I-125
	2 × 101
	3 × 100

	
	7 × 102
	4 × 100

	I-129
	UNLIMITED
	UNLIMITED

	
	5 × 102
	5 × 10-1

	I-131
	3 × 100
	7 × 10-1

	
	3 × 100
	8 × 10-1

	Ir-192
	1 × 100
	6 × 10-1

	
	1 × 100
	7 × 10-1

	Kr-85
	1 × 101
	1 × 101

	
	3 × 102
	2 × 101

	Lu-177
	3 × 101
	7 × 10-1

	
	4 × 101
	8 × 10-1

	Ni-63
	4 × 101
	3 × 101

	
	6 × 106
	2 × 101

	Pm-147
	4 × 101
	2 × 100

	
	3 × 104
	2 × 100

	Ra-226
	2 × 10-1
	3 × 10-3

	
	6 × 10-1
	2 × 10-3

	Sb-125
	2 × 100
	1 × 100

	
	3 × 100
	2 × 100

	Sr-90
	3 × 10-1
	3 × 10-1

	
	3 × 10-1
	1 × 10-1

	T(H-3)
	4 × 101
	4 × 101

	
	 UNLIMITED
	1 × 102

	Tc-99m
	1 × 101
	4 × 100

	
	1 × 101
	5 × 100

	Xe-131m
	4 × 101
	4 × 101

	
	3 × 102
	5 × 10-1

	Xe-133
	2 × 101
	1 × 101

	
	4 × 101
	1 × 100

	
[REVISION OF A1/A2 VALUES : F-65, G-02, JPN-06, JPN-07]




	G-02
	Table 2
	see table in Attachment G-02
	The current Q and A values were reviewed by the working group A1/A2 of TTEG Radiation Protection using newer data as well as state-of-the-art calculation methods. In addition, new values for radionuclides not listed in the transport regulations were calculated and are available to be considered for implementation.

Some of the problems in the current Q system are listed below:
- Q and A values are partly calculated using outdated input data
- dose coefficients listed in SSG-26 for QC values are partly not consistent with the dose coefficients of ICRP68
- some Q values cannot be reproduced
- Q values are limited to 1000 TBq without justification or documentation
- determination of “unlimited” values for LSA materials is not thoroughly documented
- treatment of progeny differs between the Q value pathways

The model assumption of the revised Q system are kept unchanged whenever possible. Main changes are the use of Monte-Carlo simulations that consider all particles and their interaction with matter as well as secondary particles that are produced (e. g. Bremsstrahlung). Furthermore, new datasets for nuclear decay data and dose coefficients are used. To consider different Monte-Carlo Codes and cross section databases several independent calculations using several codes and databases were performed. Since all particles and their interactions with matter are simulated explicitly, the revised Q system represents a stable model for many years.

Since not all participating groups finished the calculations yet the values cannot be considered as final. However, huge variations are not expected.

Further details are provided in explanatory document (Attachment G-02).

[REVISION OF A1/A2 VALUES : F-65, G-02, JPN-06, JPN-07]

	JPN-06
	Table 2
	Zirconium (40)
Zr-89
A1 (TBq)	9×10 −1
A2 (TBq) 9×10 −1	
Activity concentration for
exempt material (Bq/g)
	1×10 1
Activity limit for an exempt consignment (Bq)
	1×10 6
	As 89Zr has been used as a radio-pharmaceutical for PET diagnosis in Japan, its basic radionuclide values are proposed to be added to TABLE 2 of the Regulations.

The following nuclides are also used in medical purpose but not included in Table 2:
Cu-60, Zn-62, Cu-62, Rb-82, Y-86, Tc-94m, Tb-152, Tm-165, Ir-187, Ir-188

[REVISION OF A1/A2 VALUES : F-65, G-02, JPN-06, JPN-07]

	JPN-07
	Table 2
	Californium (98)
Cf-254
A1 (TBq)	1×10 −3	4×10 −3
A2 (TBq) 	1×10 −3	

Curium (96)
Cm-248
A1 (TBq)	2×10 −2	6×10 −2
A2 (TBq) 	3×10 −4	

	In TS-R-1 1996 Edition (As Amended 2003), amongst 3 spontaneous fission neutron emitting nuclides, A1 value only for 252Cf was revised using the latest ICRP data as proposed by USA-11 (rev.1) in the 2000 initiated revision process.
For consistency, A1 values for other 2 nuclides, i.e., 254Cf and 248Cm, should be revies in the same manner.

[Reference]
R.R. Rawl, K.F. Eckerman, et.al., “Type A Package Limits of Spontaneous Fission Radionuclides”, Packaging and Transportation of Radioactive Materials, PATRAM 2001 (Proc. Int, Symp. Chicago, 2001), Department of Energy, Washington, DC (2001)

[REVISION OF A1/A2 VALUES : F-65, G-02, JPN-06, JPN-07]


	
	Accepted
	Accepted, but modified as follows
	Impact on Safety
[Yes/No]
	Rejected
	Basis for Recommendation / Decision and other information

	TTEG-RP Recommendation

	x
	
	Yes
	
	The need to update table 2 was agreed. The method of the WG is summarized (together with the interim table 2) in the appendix sent with G-02 proposal. The final table of the WG A1/A2 (to be sent on the 21st of September) will be used as the reference table for the revision cycle, and the end of review cycle, before TRANSSC 45. This table will contain comparisons with the current A values.

Then values, issues (such as transitional arrangements if values are accepted, consequences for the users, etc.) and options (such as rounding methods, decay rules, etc.) will be discussed during the revision cycle.

	Comment from Japan for
F-65
	
	
	Yes
	　　X
	Japan rejects this proposal unless the calculation conditions for the proposed Table 2 values are clarified and validated. 
Calculation conditions are the preconditions for evaluation and clarification of each calculation parameter, which are sufficient data to enable reproducible calculations.

Since it is indicated that the A1A2 calculation conditions will be identified according to the terms of reference of TBRV-WG, calculation conditions should be clarified.

	Comment from Japan for
G-02
	
	
	Yes
	X
	Though both TTEG-RP recommendations to F-65 and G-02 are accepted, there is a discrepancy between the values shown in F-65 and G-02. Japan rejects this proposal unless the calculation conditions for the A1A2 values proposed on G-02 are clarified and validated.
Kr-85 A2　F-65：2×101[TBq]　G02：7×10-1[TBq]　

	Comment from Japan for
JPN-06
	X
	
	Yes
	
	The A1/A2 value of Zr-89 should be included in the Table-2. As Zr-89 is not listed in current Table 2, medical Zr-89 transportation is being operated with conservative values. Also it is listed neither in F-65 nor in G-02, so reasonable values for Zr-89 are required.

	Comment from Japan for
JPN-07
	X
	
	Yes
	
	Though JPN-07 appears to be treated in other proposal for Table 2, such as F-65 and G-02, Japan requests to update the A1 value forCf-254 and Cm-248 as we proposed if the revision proposals for Table 2 are rejected.

	TRANSSC 45 Decision
	X [F-65, G-02, JPN-06, JPN-07]
	
	
	
	A1/A2 WG will be available to stakeholders who wish to cross check values including the technical basis. Secretariat to discuss consistency among the safety standards internally. The impact on industry should be considered including a cost/benefit analysis. 

JPN-06 and JPN-07 can be handled independent of F-65 and G-02.

	TTEG-RP recommendation on G-02 and F-65 (together with JPN-06 and JPN-07) at TRANSSC 46
	
	
	
	
	generally accepted; some issues need to be addressed by the TRANSSC (10-day rule, rounding method, enrichment issue, etc.) and the update of the report was presented.


	TRANSSC 46
	
	
	
	
	[7 June 2023: ~1:30:00 to 2:05:00 & 2:33:00 to at least 2:58:00]

TTEG-RP chair stated that the values in the A1/A2 interim report are the final values except for Rn-222, for which there could be a mistake in the way it was processed in the software – a QD value was introduced, which strictly does not apply to Rn-222. The final revised A1/A2 values for Rn-222 could be higher than the current values. [After TRANSSC 46, the TTEG-RP chair provided this clarification: QD cannot apply to Rn-222 because it's a gas, but it can apply to its daughters (that are solid) through the 10-day rule. It was checked whether the Rn-222 isotope was considered in the derivation of QD; it was not. However, QD is still low, so there is no change in the Rn-222 values proposed in the interim report.]

The TTEG-RP chair raised an issue related to footnote (a) of Table 2 and the “10-day rule”. Under the 10-day rule, the A1/A2 values for parent radionuclides include contributions from progeny radionuclides that have a half-life of less than 10 days. Because of this this calculation method, A1/A2 values for parent radionuclides will be lower than they would be if the progeny were considered separately, a situation that would be relevant for parent radionuclides that are transported soon after production, for example. He indicated that it would be possible to produce A1/A2 values so that the parent and progeny radionuclides could be addressed individually; however, this would make the calculation of total A1/A2 values for packages more complicated than the current situation.

The TTEG-RP chair indicated that A1/A2 values for radionuclides that are not in the current Table 2 could be calculated before July 2023, and that requests for such calculations should be sent to him. 

It was decided that the A1/A2 WG would provide A1/A2 values to be included in SSR-6 (Rev. 2) for “U (enriched to 10% or less)” and “U (enriched to greater than 10% and up to 20%)”.

The possibility of a five-year transitional period for the application of revised A1/A2 values was discussed, including transitional arrangements for specific radionuclides. The representative from Germany stated that the new A1/A2 values would be based on a firm safety basis and that he would not support the exemption of individual nuclides. He also indicated that any transitional arrangement should be implemented universally at the same time. 

It was stated by an industry representative that A1/A2 will have a significant impact on industry, and not just on medical applications involving alpha emitters; for example, certain radioactive waste will no longer be able to be classified as LSA-II, there will be an impact on recycled UF6 and the lower A1/A2 values for Ni-63 will also have an impact.

The TTEG-RP chair stated that the revised A1/A2 values will not impact the D-values used for the radioactive source categorization because different scenarios apply to A1/A2 values and to D-values. He indicated that if the D-values were calculated with the original scenarios and the current dose coefficients, the D-values would change.  [After TRANSSC 46, the TTEG-RP chair provided the following clarification: The Code of Conduct defines activities corresponding to thresholds of categories I, II and III for 25 radionuclides (26 with the special case of Am-241/Be); the UN Model Regulations define those 25 radionuclides as "high consequence radioactive materials” based on a value of 10 D (i.e. category II), but also define the "high consequence radioactive materials” threshold for other radionuclides as more than 3000 A2. In that sense, the new A2 values will have an impact on the security aspects.]


A Japanese representative urged the members of TRANSSC to read the interim report carefully so that they can explain the reason for the changes to the A1/A2 values to their constituency. He said that it is the members’ responsibility to explain the reasons for the changes in plain language. 

	[bookmark: _Hlk153182788]COMMENTS BY REVIEWER
	RESOLUTION

	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	Step 7 ARG/ RASSC-01
	Table 2: Basic radionuclide values
	Provide an explanation of the changes of A1 and A2 values.

To create a RASSC members small group to review the changes and discuss possible impacts on other values. 

	The draft present new values for A1 and A2, but there is no provision of the rationale of these changes or description of the new criteria used for calculating those values (new exposure scenarios, new dose coefficients, etc).
Besides, an analysis of the possible impact of this change on other values agreed in GSR Part 3 such as exemption and clearance values should also be discussed
	
	
	X
	A full explanation for the proposed revision of the A1/A2 values is provided in Version 1.0 the report of the Working Group on A1/A2 that has been uploaded to the TRANSSC 47 web folder:  Report of the Working Group on A1/A2. NB: A1/A2 values are stand-alone values in SSR-6 and have no corresponding values in other IAEA safety standards; therefore, a change in these values will not impact other values in GSR Part 3 such as exemption and clearance values. 

	Step 7
JPN/RASSC-01

	TABLE 2. BASIC RADIONUCLIDE VALUES
	General Comment

The reasons why the basic radionuclide values in Table 2 were changed should be carefully indicated. Without this explanation, it is impossible to determine whether the proposed values are scientifically correct from the standpoint of radiation safety and provide a net regulatory benefit.

This proposed change is more than just a change in one of the values in transport regulations (SSR-6); the next step should be to foster a common understanding among RASSC and beyond of the possible future impact on the key radiation protection values contained in GSR Part 3 and others.

A careful explanation of the justification for changing only some of the basic radionuclide values at this time should be provided to all concerned.
	When RASSC approved the draft DPP DS543 in November 2022, Japan RASSC asked if the A1 and A2 values could be changed in view of concerns about the impact on and consistency with other radiation protection values, and the technical officer responded that it would depend on the conclusion of the TRANSSC meeting to be held the following weeks. The meeting report is available at: https://www-ns.iaea.org/committees/files/RASSC/2272/JointRASSC-WASSCmeetingReport_12.04.2023_1.pdf

Subsequently, without any explanation to RASSC, the draft was released at the end of August 2023. Japan RASSC found that the A1/A2 values have been changed, but cannot determine its validity because there is no description regarding how it was calculated.

Table 2 of SSR-6 also shows exemption levels, but Japan RASSC confirmed that the exemption levels have not changed at this time. 
	
	
	X
	See ARG/RASSC-01.



	Step 7
JPN/TRANSSC-05
	Table 2
	Reject to change A1, A2 values in this process, and forward to the next cycle.
	The proposal does not seem matured.
· Values inconsistent within the A1A2 WG Interim Report and incorrect values are included in the proposed table.
· Justification for the new 10-day rule is not understood, including change of the footnote (a).
· Changes of text in the current SSR-6 and SSG-26 due to the change of A1/A2 values are not fully discussed.
· Options to establish new Q system proposed by the WG have not been agreed or instructed by TRANSSC.

Meanwhile, due to the urgent needs, following changes may be incorporated in the current process.
· Clarification on U(natural) and U(natural)(purified).
· Addition of 24 new nuclides.

	
	
	X
	See ARG/RASSC-01.

	[bookmark: _Hlk151710384]Step 7
PAK-18
	Table 2
	A1 and A2 values have been modified in table 2. However references/basis for these changes are not quoted.
	 There needs to be some justifications/calculation available for new radionuclide's 
for MS to review 
	
	
	X
	See ARG/RASSC-01.

	Step 7
ISR-02
	Table 2
	Remaining with a threshold value of 40 TBq for A1 values in the following radionuclides: Be-10, Cs-135, Fe-55, Fe-60, Ge-71, H-3, Kr-81, Mo-93, Nb-93m, Ni-63, Np-237, Pt-193, Pu-242, Se-79, Sm-151, Tc-99, U-234, U-236 (medium and slow), and V-49
	In the current version of SSR-6 the unlimited value for a certain radionuclide assigned to both A1 and A2 values simultaneously. 

The proposed change for the radionuclide mentioned in this line creates a new situation where A1 value is unlimited while the A2 value is limited. 

When A2 value is unlimited the material is classified as LSA-I, but there's no classification or specific requirements for materials with only A1 as unlimited.

Therefore, the A1 value needs to remain or setup to the upper threshold value of 40 TBq   
	X
	
	
	NB: This issue has been addressed in Version 1.0 of the report of the Working Group on A1/A2 that has been uploaded to the TRANSSC 47 web folder:  Report of the Working Group on A1/A2.

	Step 7
ISR-03
	Table 2
	Setting a threshold value of 40 TBq for A1 value of I-129 and Ni-59
	
	X
	
	
	See ISR-02.

	
 Step 7
WNTI-04
	
Table 2
	
Entry:
U (enriched to 10% or less) (all lung absorption types) (d)(e)(f)(i) 

	
For clarification and consistency with other entries related to uranium isotopes in Table 2. The compounds of uranium that are relevant for the different lung absorption types should be described explicitly. 

	X
	Footnotes have to be modified to reflect the ICRP 137 classification/ recommendations
	
	

	
Step 7
WNTI-05
	
Table 2
	
Entries:
U (enriched to 20% or less) (except slow fast and medium lung absorption) (d)(e)
U (enriched to 20% or less) (all slow lung absorption types) (f)(i)
	
- For clarification and consistency with other entries related to uranium isotopes in Table 2. The compounds of uranium that are relevant for the different lung absorption types should be described explicitly.
- The second line “all lung absorption types” is misleading as the first line “except slow lung absorption” includes already the fast and medium lung absorption cases.
	X
	To provide clarification as to which entry a given lung absorption rate applies, the text is proposed to be modified as follows:

 U (enriched to 20% or less) (except slow lung absorption) (i)	

U (enriched to 20% or less) (slow lung absorption) (i)
	
	See WNTI-04

	Step 7
TRANSSC47 decision on:

WNTI/TRANSSC47 on WNTI-05
	Table 2
	Reference to notes (d), (e) and (f), as appropriate, should be added to the entries “U (enriched to 20% or less)”:
·  “U (enriched to 20% or less) (except slow lung absorption) (i)(d)(e)”.  
· [bookmark: _Hlk149575595]“U (enriched to 20% or less) (slow lung absorption) (i)(f)”.  

	[bookmark: _Hlk149559475][bookmark: _Hlk149559505]We support the modification of the wording as provided by the Technical Officer. However, the reference to notes (d), (e) and (f) for the entries “U (enriched to 20% or less)” should be added, as proposed in comment WNTI-05, to make clear what are the compounds of uranium that are relevant for the different lung absorption types.
	X
	TRANSSC47 accepted the recommendation of TTEG-RP:

See WNTI-04

WNTI will provided the text on the new footnotes – see text following this row.

	
	TTEG-RP



WNTI provided the following text concerning the uranium entries and the uranium footnotes in Table 2 to the Secretariat via email dated 30 November 2023. See Step 7 WNTI-04 and WNTI-05
 
	[bookmark: _Hlk151973867][bookmark: _Hlk151974047]Radionuclide
(atomic number)
	
	A1
	A1 [new]
	A2
	A2 [new]
	Activity concentration limit for exempt material
	
	Activity limit for an exempt consignment

	
	
	(TBq)
	(TBq)
	(TBq)
	(TBq)
	(Bq/g)
	
	(Bq)

	Uranium (92)
	
	
	
	
	
	
	
	

	U-230 (all lung absorption types) (a)
	
	
	1 × 101	
	
	2 × 10−3
	1 × 101 (b)
	
	1 × 105 (b)

	U-232 (fast lung absorption) (d)
	
	4 × 101
	
	
	3 × 10−2
	1 × 100 (b)
	
	1 × 103 (b)

	U-232 (intermediate fast/medium lung absorption) (a)(e)
	
	4 × 101
	
	
	3 × 10−2
	1 × 101
	
	1 × 104

	U-232 (medium lung absorption) (ef)
	
	4 × 101
	
	
	1 × 10−2
	1 × 101
	
	1 × 104

	U-232 (intermediate medium/slow lung absorption) (g)
	
	4 × 101
	
	
	1 × 10−3
	1 × 101
	
	1 × 104

	U-232 (slow lung absorption) ) (fh)
	
	
	4 × 101
	
	4 × 10−4
	1 × 101
	
	1 × 104

	U-233 (fast lung absorption) (d)
	
	4 × 101
	
	
	2 × 10−1
	1 × 101
	
	1 × 104

	U-233 (intermediate fast/medium lung absorption) (e)
	
	4 × 101
	
	
	8 × 10−2
	1 × 102
	
	1 × 105

	U-233 (medium lung absorption) (ef)
	
	4 × 101
	
	
	2 × 10−2
	1 × 102
	
	1 × 105

	U-233 (intermediate medium/slow lung absorption) (g)
	
	4 × 101
	
	
	6 × 10−3
	1 × 102
	
	1 × 105

	U-233 (slow lung absorption) (fh)
	
	4 × 101
	
	
	2 × 10−3
	1 × 101
	
	1 × 105

	U-234 (fast lung absorption) (d)
	
	
	4 × 101
	
	2 × 10−1
	1 × 101
	
	1 × 104

	U-234 (intermediate fast/medium lung absorption) (e)
	
	
	4 × 101
	
	8 × 10−2
	1 × 102
	
	1 × 105

	U-234 (medium lung absorption) (ef)
	
	
	4 × 101
	
	2 × 10−2
	1 × 102
	
	1 × 105

	U-234 (intermediate medium/slow lung absorption) (g)
	
	
	4 × 101
	
	6 × 10−3
	1 × 102
	
	1 × 105

	U-234 (slow lung absorption) (fh)
	
	
	4 × 101
	
	2 × 10−3
	1 × 101
	
	1 × 105

	U-235 (all lung absorption types) (a)(d)(e)(f)
	
	Unlimited
	
	Unlimited
	
	1 × 101 (b)
	
	1 × 104 (b)

	U-236 (fast lung absorption) (d)
	
	Unlimited
	
	Unlimited
	
	1 × 101
	
	1 × 104

	U-236 (intermediate fast/medium lung absorption) (e)
	
	
	4 × 101
	
	Unlimited
	1 × 102
	
	1 × 105

	U-236 (medium lung absorption) (ef)
	
	
	4 × 101
	
	2 × 10−2
	1 × 102
	
	1 × 105

	U-236 (intermediate medium/slow lung absorption) (g)
	
	
	4 × 101
	
	6 × 10−3
	1 × 102
	
	1 × 105

	U-236 (slow lung absorption) (fh)
	
	
	4 × 101
	
	2 × 10−3
	1 × 101
	
	1 × 104

	U-238 (all lung absorption types) (d)(e)(f)
	
	Unlimited
	
	Unlimited
	
	1 × 101 (b)
	
	1 × 104 (b)

	U (natural) (secular equilibrium) (b)
	
	Unlimited
	
	Unlimited
	
	1 × 100 
	
	1 × 103 

	U (natural) (purified) (gi)
	
	
	Unlimited
	
	Unlimited
	1 × 101 (hj)
	
	1 × 104 (hj)

	U (enriched to 10% or less) (all lung absorption types) (d)(e)(f) (ik)
	
	
	Unlimited
	
	Unlimited
	1 × 101 (hj)
	
	1 × 104 (hj)

	U (enriched to 20% or less) (except slow lung absorption) (d)(e)(f)(g)(ik)
	
	
	Unlimited
	
	Unlimited
	1 × 101 (hj)
	
	1 × 104 (hj)

	U (enriched to 20% or less) (slow lung absorption) (h)(ik)
	
	
	5 × 10−1
	
	2 × 10−3
	1 × 101 (hj)
	
	1 × 104 (hj)

	U (depleted)
	
	Unlimited
	
	Unlimited
	
	1 × 101 (hj)
	
	1 × 104 (hj)




[bookmark: _Hlk151971848](d)	These fast lung absorption values apply only to compounds of uranium that take the chemical form of UF6, and uranyl tri-butyl-phosphate UO2F2 and UO2(NO3)2 in both normal and accident conditions of transport.
[bookmark: _Hlk151972257](e)	The intermediate fast/medium lung absorption values apply only to compounds of uranium that take the chemical form of uranyl nitrate UO2(NO3)2, UO4, ammonium diuranate ADU and UO3 in both normal and accident conditions of transport.
(ef)	These medium lung absorption values apply only to compounds of uranium that take the chemical form of UO3 uranyl acetylacetonate, UF4, UCl4 and hexavalent compounds and depleted uranium aerosols from use of kinetic energy penetrators in both normal and accident conditions of transport.
(g)	The intermediate medium/slow values apply only to compounds of uranium that take the chemical form of U3O8 and UO2 in both normal and accident conditions of transport.
(fh)	These slow lung absorption values apply to all compounds of uranium other than those specified in (d) and to (eg) above.
(gi)	These values apply only to natural uranium that has undergone chemical purification after mining.
(hj)	Parent nuclides and their progenies included in secular equilibrium are listed in the following (the activity to be taken into account is the sum of the activities of U-234, U-235 and U-238 only):
U-234
U-235		Th-231
U-238		Th-234, Pa-234m
(ik)	These values apply to unirradiated uranium only.















	COMMENTS BY REVIEWER
	RESOLUTION

	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	Step 7
JPN/TRANSSC-06
	Table 3
	Reject to change values in this process, and forward to the next cycle.
	Justification of the proposed values is not shown.

	
	
	X
	See ARG/RASSC-01.

	Step 7
F-05
	Table 3
	0.1 -> 1 x 10-1
Etc.
	Harmonization between all the values
	X
	
	
	

	[bookmark: _Hlk151992670]Step 7
CHN-03
	659,671
	It would restrict the accumulated loss of radioactive contents in a period of one week to not more than 200100 TBq10A2 for krypton-85 and not more than A2 for all other radionuclides.

	New A2 value for Kr-85 in table 2. Basic radionuclide values

	
	
	X
	See section 9.1 of the Report of the Working Group on A1/A2. 

	Step 7
CHN-04
	659,671
	Where mixtures of different radionuclides are present, the provisions of paras 405–407 shall apply, except that for krypton-85 an effective A2(i) value equal to 200100 TBq10A2 may be used.
	New A2 value for Kr-85 in table 2. Basic radionuclide values 

	
	
	X
	Please see comment for CHN-03.



Note from the Secretariat: The following email from the US concerning a request for additional radionuclides to be introduced into Table 2 was forwarded to the chair of TTEG-RP. In response to this request, the chair of TTEG-RP provided the values for the additional radionuclides to the Secretariat in emails dated 24 July and 18 August 2023. Information from these emails has been included following the text of the original request. The additional values were incorporated into the draft of SSR-6 (Rev. 2) prior to internal review of the file at SPESS Step 6. 

[image: ]

[image: ]



Note from the Secretariat: The following information was provided by the chair of TTEG-RP to the Secretariat in emails dated 24 July and 18 August 2023.

Eventually, we had a request from the US to add new radionuclides in the SSR-6 but, for half of them, there is no exemption value in the GSR Part 3 thought we could calculate A1 and A2 values. Here is the list:

	Radionuclide
	A1
[TBq]
	A2
[TBq]
	Activity concentration limit for exempt material
[Bq]
	Activity limit for an exempt consignment
[Bq/g]

	Ac-226
	6E+0
	2E-3
	1E+02
	1E+05

	Ce-132
	5E+0
	5E+0
	Not in GSR Part 3
	Not in GSR Part 3

	Ce-133m
	5E-1
	5E-1
	Not in GSR Part 3
	Not in GSR Part 3

	Ce-134
	3E-1
	3E-1
	1E+03
	1E+07

	Ce-135
	1E+0
	1E+0
	1E+01
	1E+06

	Ce-137
	4E+1
	4E+1
	1E+03
	1E+07

	Ce-137m
	2E+1
	6E-1
	1E+03
	1E+06

	Fe-53
	2E-1
	2E-1
	Not in GSR Part 3
	Not in GSR Part 3

	La-132
	4E-1
	4E-1
	1E+01
	1E+06

	La-133
	8E+0
	7E+0
	Not in GSR Part 3
	Not in GSR Part 3

	La-134
	3E-1
	3E-1
	Not in GSR Part 3
	Not in GSR Part 3

	La-135
	4E+1
	4E+1
	1E+03
	1E+07

	Mn-51
	3E-1
	3E-1
	1E+01
	1E+05

	Nb-90
	3E-1
	3E-1
	1E+01
	1E+05

	Nb-92m
	1E+0
	1E+0
	Not in GSR Part 3
	Not in GSR Part 3

	Ni-56
	6E-1
	6E-1
	Not in GSR Part 3
	Not in GSR Part 3

	Sb-119
	4E+1
	4E+1
	1E+03
	1E+07

	Sb-120m
	5E-1
	5E-1
	1E+01
	1E+06

	Tc-95
	1E+0
	1E+0
	1E+01
	1E+06

	Te-118
	2E-1
	2E-1
	Not in GSR Part 3
	Not in GSR Part 3

	Te-119
	1E+0
	1E+0
	Not in GSR Part 3
	Not in GSR Part 3

	Te-119m
	8E-1
	8E-1
	Not in GSR Part 3
	Not in GSR Part 3

	Y-89m
	1E+0
	1E+0
	Not in GSR Part 3
	Not in GSR Part 3

	Zr-89
	9E-1
	9E-1
	1E+01
	1E+06



For the exemption values not mentioned in GSR Part 3, the minimum values from Table 3 (or from GSR Part 3) could be considered, i.e. 1E1 Bq/g and 1E4 Bq for all RN in that list (as they are beta/gamma emitter).









	Comment No.
	Para/Line No.
	Proposed new text
	Reason/Description/ 
Identified problem

	TIC-01
	230A.
(new para.)











230B.
(new para.)
	New definitions.

Naturally occurring radioactive material (NORM)
shall mean radioactive material containing naturally occurring radionuclides.
(a) Material in which the activity concentrations of the naturally occurring radionuclides have been changed by a process is included in naturally occurring radioactive material.
(b) Naturally occurring radioactive material or NORM should be used in the singular unless reference is explicitly being made to various materials.

Naturally occurring radionuclides
Radionuclides that occur naturally on Earth.
(a) The term is used to refer to the primordial radionuclides K‑40, U‑235, U‑238, U (natural), Th‑232, Th (natural), and their radioactive decay products.
(b) Contrasted with radionuclides of artificial or anthropogenic origin.
	The text in para. 107 (f) referring to “Natural material and ores” and “naturally occurring radionuclides” is not defined anywhere and is inconsistent with other IAEA documents that do refer to NORM.  This makes it unclear to the user of SSR-6 what the scope of para. 107 (f) is.

The proposed definition for “NORM” (230A.) is taken from the 2018 IAEA Safety Glossary, solely with the removal of the words “no significant amounts of radionuclides other than” and “The exact definition of ‘significant amounts’ would be a regulatory decision.” as the ‘amounts’ relevant to transport are already defined in Table 2 of SSR-6.

The proposed definition for “naturally occurring radionuclides” (230B.) is also from the IAEA Safety Glossary, solely with the removal of the words “in significant quantities” as the ‘quantities’ relevant to transport are already defined in Table 2 of SSR-6.  The terms “U (natural)” and “Th (natural)” have been added as these are effectively also ‘primordial radionuclides’ listed in Table 2 of SSR‑6.

The word “usually” is also removed in order to clarify the application of this definition in SSR-6.

Finally the words “and human made radionuclides (which all mean the same), and also with artificial radionuclides (which exclude radionuclides of artificial origin that are also naturally occurring). 
“! Radionuclides of artificial origin may include radionuclides that are also naturally occurring but may not include radionuclides of natural origin.” are removed to simplify the definition; any user wishing to seek confirmation may find it in the IAEA Glossary.

The benefit of having these definitions is to achieve greater consistency and clarity in IAEA documentation.

Affected stakeholders: CAs, IOs, NORM industry (mineral, oil and gas, water treatment etc.), mainly road and maritime transport.

[NORM: TIC-01, TIC-02, TIC-03 [Withdrawn], TIC-04]

	TIC-02
	107.

(f)
	These Regulations do not apply to any of the following: 

Naturally occurring radioactive material, provided the activity concentration of the material does not exceed a multiple of the values specified in Table 2, or calculated in accordance with paras 403(a) and 404–407.  This multiple is 10 times for unpackaged NORM, and 30 times for packaged NORM.  For NORM where the radionuclides are not in secular equilibrium the calculation of the activity concentration shall be performed in accordance with para. 405.
	The main purpose of this proposal is to safely increase the exemption level for packaged NORM.

The current multiple of 10 times places an undue regulatory burden on packaged NORM, which could safely be transported as exempt from the regulations up to 30 times the values in Table 2.  The most conservative assessment for transport of packaged NORM exempted at 30 times, does not give rise to exposures in excess of 0.3 mSv/y to any transport worker (as per the Canadian report in TECDOC-1728 of 2013, which examined all land and sea transport workers for tantalum NORM).

The distinction between packaged and unpackaged NORM is justified, by the greater exposures to transport workers from ingestion, inhalation and radon that could arise if unpackaged NORM had a higher exemption level.

Potential issues arising:
· Customs noting more exempt NORM triggering portal monitors: this would be resolved by awareness and training in new requirements;
· Question over what constitutes packaged or unpackaged: currently any NORM shipment, whether exempt or not, is inspected at several points during transport, to determine if it complies with regulations (and if it is exempt); the same would apply if an inspector or officer needed to determine if a shipment was packaged for this purpose.
· Any accident with packaging failure: released material could clearly not be considered packaged, nor could any contaminated packaging (para. 508); failed packaging would need to be replaced and material repacked in order to qualify as packaged.

Affected stakeholders: CAs, IOs, NORM industry (mineral, oil and gas, water treatment etc.), mainly road and maritime transport.

[NORM: TIC-01, TIC-02, TIC-03 [Withdrawn], TIC-04]

	TIC-04
	520.

(a)
	LSA material and SCO in groups LSA-I, SCO-I and SCO-III may be transported, unpackaged, under the following conditions:
All unpackaged material other than ores containing only naturally occurring radionuclides shall be transported in such a manner that under routine conditions of transport there will be no escape of the radioactive contents from the conveyance nor will there be any loss of shielding.
	Editorial: place existing text “naturally occurring radionuclides” in italics to reflect new definition in Section 2.

Affected stakeholders: none.

[NORM: TIC-01, TIC-02, TIC-03 [Withdrawn], TIC-04]

	
	Accepted
	Accepted, but modified as follows
	Impact on Safety [Yes/No]
	Rejected
	Basis for Recommendation / Decision and other information

	TTEG-RP Recommendation on TIC-01

	
	x

	No
	
	TTEG-RP Comments on TIC-01
TIC modified the proposal during the consultancy meeting as follows:
Naturally occurring radioactive material (NORM)
shall mean radioactive material containing naturally occurring radionuclides.
(a)	Material in which the activity concentrations of the naturally occurring radionuclides have been changed by a process is included in naturally occurring radioactive material.
(b)	Naturally occurring radioactive material or NORM should be used in the singular unless reference is explicitly being made to various materials.

Naturally occurring radionuclides
Radionuclides that occur naturally on Earth.
(a)	The term is used to refer to the primordial radionuclides K‑40, U‑235, U‑238, U (natural), Th‑232, Th (natural), and their radioactive decay products.
(b)	Contrasted with radionuclides of artificial or anthropogenic origin.

TRANSSC will decide the necessary depth of the definition during the revision cycle (cf. IAEA glossary 2018 and possible clarification in SSG-26; in this regard, it is reminded that the definition will then be included in the modal regulations for which there is no specific UN guidance related to the safe transport of radioactive material).

Acceptance of this proposal is subject to the result of the decision concerning TIC-02 proposal.

	TTEG-RP Recommendation on TIC-02

	
	x
	Yes
	
	TTEG-RP Comments on TIC-02
This proposal is divided into two parts.

1. Naturally occurring radioactive material
“NORM” clarification OK as the current term “natural material and ores containing naturally occurring radionuclide” was clearly addressed as “NORM” during CRP NORM. Besides “natural material” could lead to discrepancies in its interpretation: when does a material stop to be “natural”? Further clarification (compared to the current terms) can be included in the SSG‑26.

2. 30x exemption values for packaged NORM
During the breakout sessions and interim step meeting, TTEG RP requested TIC to clarify:
- minimal requirements for “packaged” NORM
- the rationale for using a 30x factor in that specific case

During the consultancy meeting, TIC modified its proposal as follows:
Naturally occurring radioactive material, provided the activity concentration of the material does not exceed a multiple of 10 times the values specified in Table 2, or 30 times for NORM that are packaged in such a manner that under routine conditions of transport there will be no escape of the radioactive contents from the package, or calculated in accordance with paras 403(a) and 404–407 405–406. This multiple is 10 times for unpackaged NORM, and 30 times for packaged NORM. For NORM where the radionuclides are not in secular equilibrium the calculation of the activity concentration shall be performed in accordance with para. 405.

The minimal requirements for “packaged NORM” were accepted. It can be quite easily complied with using drums corresponding to certain standards. SSG-26 could provide guidance on such requirements.

However, it was raised that the justifications, based on dose calculations and measurements, for the use of the 30x factor only relate to a few NORM industries – namely rare earth extraction, Ta/Nb ore, Sn/Pb/Cu foundry – and that industries that concentrate more radium such as oil & gas extraction, could get higher doses. However, the main basis for this 30x lies in para. I.4 of GSR part 3 and para. 71 of ICRP 104 that state that, for natural sources, the annual dose criterion of 10 µSv does not apply, and that, for NORM, exemption of bulk amounts of material is necessarily considered on a case-by-case basis by using a dose criterion of the order of 1 mSv in a year, which is 100 times the criterion used to determine the current exemption values. It was however reminded that the current values do not include any transport scenario and that past calculations showed that, for some radionuclides, transport scenarios may lead to higher doses.
Since WG NORMEX is currently working on that issue and since the technical basis is well understood and accepted as the current state of the art, TTEG RP then agreed to accept that proposal for the revision cycle, and asked WG NORMEX to clarify the 30x factor during the revision cycle. The factor will then be agreed, adjusted or discarded.

	TTEG-RP Recommendation on TIC-04

	x
	
	No
	
	TTEG-RP Comment on TIC-05: 
If TIC-01 is accepted.

	USA Rebuttal
on TIC-02
	
	
	Yes
	Reject
	Process: TTEG-RP recommends that proposal needs additional work and discussion.  Since incomplete proposals are to be rejected, this proposal should be rejected or deferred to the next review cycle when it will be complete.

Technical: The US has concerns over the TIC-02 proposal that expand on those mentioned above in the TTEG-RP response:
· The technical paper referenced as justification for the 30X exemption is representative only of the Ta/Nb industry.  It does not include other NORM industries such as oil & gas exploration/production, mining, rare earth processing, or concentrated residual wastes from any of the aforementioned industries.  
· The technical justification is also based on assumptions of transport durations and frequency that are not likely to be accurate or conservative across all NORM industries.
· Other NORM industries (beyond those represented by TIC) have not been considered or included in proposal discussions.
· We agree that, with a basis in I.4 of GSR Part 3 and Para. 71 of ICRP 104, using NORMEX WG calculated exemption values is a reasonable approach to move forward with.  NORMEX WG will meet for the first time on this issue in November 2022.  Is it possible/realistic that calculations will be completed during the revision process, and that the models used for the calculations are inclusive of all NORM industries, the various packages and means of transport used by those industries, and the many radionuclide mixes and variations found in NORM products and residuals? 

	
	
	
	
	
	TIC proposal for clarification :
from Baptiste LOUIS to everyone:    12:32 PM
Naturally occurring radioactive material, provided the activity concentration of the material does not exceed 10 times the values specified in Table 2, or calculated in accordance with paras 405–406.  For naturally occurring radioactive material that is not in secular equilibrium, the calculation of the activity concentration shall be performed in accordance with para. 405.

	TRANSSC 45 Decision
	X [TIC-01 & TIC-04]

X [TIC-02; portion dealing with clarifidation]
	X [TIC-02; portion dealing with 30 X exemption]
	
	
	[Day 4: 2:24:00 – 5:14:15]

Regarding the portion of TIC-02 dealing with the 30X exemption, it has been classified as “accepted, but modified”. It is the task of TIC to move forward with the development of the idea of the packaged material until the end of April [2023] with agreed scenarios and values. Some tasks may also be done by the NORMEX group, which does not have a mandate to support this proposal, but has the task to look generally at the NORM exemptions in SSR-6.

For the portion of TIC-02 dealing with clarification, the blue text in the TTEG-RP Recommendation on TIC-02 was accepted. 

The NORMEX group should continue their work.

	TTEG-RP Recommendation on portion of TIC‑02 dealing with the 30 X exemption at TRANSSC 46
	
	
	
	
	Concept such as “intended use” or “processed NORM” may be introduced to explain the TIC position. TTEG RP has no objection but decided not to support or reject the proposal since the information came late. The TTEG-RP chair indicated that the NORMEX WG has not been able to assess the applicability of the 30X exemption proposal before TRANSSC 46. 

	TTEG-RP Recommendation on TIC-01 & TIC‑04
	
	
	
	
	TIC-01 and TIC-04 on the definition of NORM and NOR are accepted, but we were wondering if ‘U (natural) and Th (natural)’ should be mentioned here as they are defined only in Table 2; besides, we had to harmonize the typo of those terms (as ‘U-natural’ was sometimes used, for example).


	TRANSSC 46 Decision on portion of TIC-02 dealing with the 30X exemption
	
	
	
	X
	[7 June 2023: 40:00 – 1:33:00]
TIC proposed a revision of the 30X portion of TIC-02 that would refer to “ores and minerals” and “routine conditions of transport” and presented a justification for the change based on a risk assessment study. 

The South African representative suggested that modeling should be done using current methods, rather than accept the results of a 30-year-old risk assessment study. He also raised a possible conflict of the proposal with LSA criteria in para. 409. He also noted that there could be possible conflicts/misunderstandings in the application of exemption criteria based on whether the material is packaged or unpackaged. He recommended further study on this proposal. [After TRANSSC 46, the TTEG-RP chair provided the following clarification: para 409 a) iv) applies to all radioactive material, not only NORM - most of which being addressed in sub-para i) and ii)].

The TIC representative indicated his belief that an adequate risk assessment had been performed. He indicated that he didn’t envisage difficulties with the application of this proposal. 

The Swiss questioned whether the transport community outside of those that transport dangerous goods will be able to understand what is meant by “routine conditions of transport”. 

The TIC representative indicated that this term is generally understood. 

The Canadian representative indicated that further assessment of a possible 30X rule should be done by the NORMEX WG.

The US representative questioned whether the dose assessment that was performed in the 1970s and on which the 10X rule that was introduced in 1996 is seemingly based is still valid and reflects current conditions.  He supported the comments from South Africa and Canada including a call for more work to be done by the NORMEX WG to evaluate a possible 30X rule. He also cautioned against revising regulations to address a specific ore or product, e.g. light bulbs, or that address the intention of what will be done with material that is transported. He stated that it is not clear why the current requirements, i.e. packaging requirements for LSA-I material, place too much of a burden on the consignor. He indicated that he does not find the issue of consignments setting off portal monitors as being a good reason for this proposed change; specifically, he stated that it is a not a training issue concerning the handling of consignments that set off portal monitors. He indicated that the most troubling thing he has heard from the author of the proposal is essentially, because there are a number of Member States that are not following SSR-6, we should even the playing field by exempting our shipments.

Based on the objections raised, TRANSSC rejected the proposal concerning the 30X exemption for this revision cycle. However, the proposal should be further considered by the NORMEX WG.

	COMMENTS BY REVIEWER
	RESOLUTION

	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	Step 7
PAK-03
	229A, 229B
	NATURALLY OCCURRING RADIOACTIVE MATERIAL (NORM) 
Radioactive material containing no significant amounts of radionuclides other than naturally occurring radionuclides.
	In the referred para definition of NORM and naturally occurring radionuclide's have been added. It may be mentioned that the stated definitions are not  in-line with IAEA Nuclear Safety and Security Glossary, 2022 (Interim) (Pg#131).
	X
	
	
	

	
Step 7
WNTI-02
	
229A

	
229A. Naturally occurring radioactive material (NORM) shall mean radioactive material containing only no significant amounts of radionuclides other than naturally occurring radionuclides. Material in which the activity concentrations of the naturally occurring radionuclides have been changed by a process is included.

	
Consistency with the IAEA Nuclear Safety and Security Glossary – 2022 (Interim) Edition
	X
	
	
	




	Comment No.
	Para/Line No.
	Proposed new text
	Reason/Description/ 
Identified problem

	USA-02
	227
	Low toxicity alpha emitters are: enriched uranium, natural uranium, depleted uranium, natural thorium, uranium-235, uranium-238, thorium-232, thorium-228 and thorium-230 when contained in ores, or in physical and chemical concentrates; or alpha emitters with a half-life of less than 10 days.
	The basis for low toxicity alpha emitters as described in IAEA SSG-26, para 227.1 is the specific activity of the radionuclide in its shipped state.  Enriched uranium, even up to 100 wt. % 235U, has a specific activity of approximately three to six times less than that of 238Pu and 239Pu.  Additionally enriched uranium expected dose rate for ingested or inhaled particles, based upon IRCP 119 values, is at least an order of magnitude less than that of 232Th and several orders of magnitude less than that of 238Pu or 239Pu for which the definition of low toxicity alpha emitters is predicated upon.

[LOW TOXICITY ALPHA EMITTER DEFINITION: USA-02, USA-03]

	USA-03
	227
	Identified Problem with definition found in 227
	Update of definition of “Low Toxicity Alpha Emitter” requires review of technical basis for definition. What criteria and metrics were/are used to develop the definition? What is the threshold that defines a low toxicity alpha emitter? 
SSG-26 references a 2005 IAEA study on Radiological aspects of non-fixed contamination of packages and conveyances.  In that study, IAEA took a very deep dive into the contamination limits, discussed all of the issues and shortcomings with the original model used to come up with the contamination limits in the 1960’s, and developed an entirely new model based on more modern data and dose calculation techniques (the “Basic Model” they called it).  The report actually pointed out that:
The distinction between “low toxicity alpha emitters” from the other alpha emitters is not valid in the context of the results of the Basic Model because some of the low toxicity alpha emitters listed in TS-R-1 are responsible for some of the highest doses, these being 232U, 232Th and Th-nat.  

[LOW TOXICITY ALPHA EMITTER DEFINITION: USA-02, USA-03]

	
	Accepted
	Accepted, but modified as follows
	Impact on Safety
[Yes/No]
	Rejected
	Basis for Recommendation / Decision and other information

	TTEG-RP Recommendation on USA-02

	x
	
	Yes
	
	TTEGG-RP Comments on USA-02:
During the breakout session, this was temporarily accepted. It was later objected that, following para. 227.1 of SSG-26, the high specific activity of enriched uranium could lead to much higher doses than other current low toxicity alpha emitters, and that only uranium enriched up to 20% could comply with this definition.

However contamination levels are given in terms of Bq/cm², not g/cm². In this regard, it is important to underline that the term “low toxicity alpha emitter” is only used to deal with contamination levels. Dose coefficients for inhalation and ingestion are given in Sv/Bq: considering that the transfer ratio from contamination to inhalation/ingestion is the same for all U isotopes (same chemical characteristics) the mass should not be taken into account: if a specific activity is higher, then it would lead to higher activity per m², i.e. for the same activity, the mass of the radionuclide would be lower. Besides, the latest ICRP 130 intake dose coefficients values show that the most penalizing coefficients are of the same order of magnitude (2.3E-5, 2.1E-5 and 2.0E-5 Sv/Bq respectively for U-234, U-235 and U-238). Other pathways should be taken into account but, from the Q System and the work of the WG A1/A2, the inhalation part is the most restrictive for U-238, U-235 and U-234. Eventually, TECDOC 1449 show that the contamination doses are of the same order of magnitude for those 3 radionuclides.
 
TTEG RP concluded that para 227.1 of SSG-26 and the Technical Basis Document should be reviewed according to this basis. TTEG RP also recognized that the basis for the definition of low toxicity alpha emitters should be reviewed because other alpha emitters, not belonging to the U and Th group, also have intake dose coefficients of the same order of magnitude; in fact, since the basis stated in para 227.1 seem wrong, no alpha emitter should be considered as “low toxicity” when considering the intake dose coefficient in Sv/Bq and contamination in Bq/cm²: TECDOC 1449 seems to confirm that the annual dose to workers and the public due to U and Th groups are much higher than those due to beta and gamma emitters.

	TTEG-RP Recommendation on USA-03

	
	
	
	x
	TTEG-RP Comments on USA-03:
No text was provided, and no further work on that topic was conducted since the proposal was made.

Considering the discussion related to the USA-02 proposal, TTEG RP proposes to create a WG dedicated to that topic.

	Comment from Japan
	
	X
	Yes
	
	According to the evaluation of Japanese experts, if the enrichment up to 10mg is up to 20%, it can be treated as a low toxicity alpha emitter, so if enriched uranium is included in para 227, it should be defined as up to 20%.
[See also the Working Paper for TTEG-RP prepared by Japan on Enriched Uranium as a Low Toxicity Alpha Emitters following this table]

	TRANSSC 45 Decision
	
	X [USA-02]
	
	X [USA-03]
	USA and Japan to work together with TTEG RP to develop revised text for USA-02.

USA-03 was rejected, but this issue will be discussed further by the TTEG-RP.

	Modified text on USA-02 received from Japan
	
	
	
	
	Modified text as agreed by Japan, USA and TTEG-RP. 

Low toxicity alpha emitters
227. Low toxicity alpha emitters are: uranium enriched up to 20%, natural uranium, depleted uranium, natural thorium, uranium-235, uranium-238, thorium-232, thorium-228 and thorium-230 when contained in ores, or in physical and chemical concentrates; or alpha emitters with a half-life of less than 10 days.

NB: Note that the comma after ‘ores’ is proposed to be deleted.

See TTEG-RP-WP01 (Rev.2) for details. (copy following this table).


	TTEG-RP recommendation on USA-02 at TRANSSC 46
	
	
	
	
	Proposal modified by the Japanese is accepted

	[bookmark: _Hlk151124292]COMMENTS BY REVIEWER
	RESOLUTION

	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	
	
	
	
	
	
	
	

	Step 7 (TRANSSC47)

PAK-04
	226
	.... 227.Low toxicity alpha emitters are: uranium enriched up to 20%,natural uranium
	In the draft word "unirradaited" has been inserted instead of the agreed text in the proposal/comment TTEG RP USA-02.
	
	
	X
	See WNTI/TRANSSC47 on PAK-04

	Step 7 (TRANSSC47) 

WNTI/TRANSSC47 on PAK-04
	226
	Comment PAK-04 should be rejected: the specification “unirradiated” should be kept for uranium enriched up to 20%.

	[bookmark: _Hlk149559407]In the definition of low toxicity alpha emitters, the specification “unirradiated” should be kept for uranium enriched up to 20%. Independently of the history of this proposal to modify the definition, it seems technically correct to specify that such material should unirradiated, as the justification that is provided for the (revised) proposal for modification USA/02 is only for unirradiated uranium.
	X
	
	
	TRANSSC47 accepted the recommendation of TTEG-RP:

Cf. WNTI comment.

Besides, currently, LTAE are based on the definition of LSA material. “irradiated uranium” is likely not to be LSA material.




TTEG-RP-WP01 (Rev. 2)
20 April 2023

Working Paper for TTEG-RP prepared by Japan

Enriched Uranium as a Low Toxicity Alpha Emitters

Issue
In the 2021 initiated review process of the IAEA Regulations for the Safe Transport of Radioactive Material, SSR-6 (Rev.1) 2018 Edition [1], the United States proposed in USA-02 to add enriched uranium to the definition of the low toxicity alpha emitters in para. 227 of the Regulations as follows:
	[1]
Comment No.
	[2]
Para/Line No.
	[3]
Proposed new text
	[4]
Reason/Description/ Identified problem

	USA-02
	227
	Low toxicity alpha emitters are: enriched uranium, natural uranium, depleted uranium, natural thorium, uranium-235, uranium-238, thorium-232, thorium-228 and thorium-230 when contained in ores, or in physical and chemical concentrates; or alpha emitters with a half-life of less than 10 days.

	The basis for low toxicity alpha emitters as described in IAEA SSG-26, para 227.1 is the specific activity of the radionuclide in its shipped state.  Enriched uranium, even up to 100 wt. % 235U, has a specific activity of approximately three to six times less than that of 238Pu and 239Pu. Additionally enriched uranium expected dose rate for ingested or inhaled particles, based upon IRCP 119 values, is at least an order of magnitude less than that of 232Th and several orders of magnitude less than that of 238Pu or 239Pu for which the definition of low toxicity alpha emitters is predicated upon.



The TTEG-RP was assigned to provide a recommendation to TRANSSC as an initial evaluation whether this proposal should be accepted, accepted as amended or rejected. 

Discussion
1. Definition of the Low Toxicity Alpha Emitters
Although the term “low toxicity alpha emitters” appears only in the requirements for surface contamination, except for its definition, in the Regulations, the technical justification of the proposal should be, whatever the use of the term is, based on its definition. Supplement information on the definition is given in para. 227.1 of the Advisory Material for the IAEA Regulations for the Safe Transport of Radioactive Material (2018 Edition, SSG-26 (Rev.1) [2] as follows:

	Low toxicity alpha emitters
227.1. The identification of low toxicity alpha emitters is based on the specific activity of the radionuclide (or the radionuclide in its ‘as shipped’ state). For a nuclide with a very low specific activity, its intake cannot, because of its bulk, be reasonably expected to give rise to doses approaching the dose limit. The radionuclides U‑235, U‑238 and Th‑232 have specific activities four to eight orders of magnitude lower than Pu‑238 or Pu‑239 (4 × 103 to 8 × 104 Bq/g as opposed to 2 × 109 to 6 × 1011 Bq/g). Although Th‑228 and Th‑230 have specific activities comparable to those of Pu‑238 and Pu‑239, they are only allowed as ‘low toxicity alpha emitters’ when contained in ores and physical and chemical concentrates, which inherently ensures a low activity concentration.


The compatibility to this definition, therefore, can be judged whether the specific activity of the nuclide is low enough not to give rise to doses approaching the dose limit.
As the definition of low toxicity alpha emitters is closely related to the low specific activity material, whose definition is given in para. 226 of the Regulations, the dose limit can be found in para. 226.1 of the Advisory Material as:
	Low specific activity material
226.1. The reason for the introduction of low specific activity (LSA) material into the Transport Regulations was the existence of certain solid materials, the specific activities of which are so low that it is highly unlikely that, under circumstances arising during transport, a sufficient mass of such materials could be taken into the body to give rise to a significant radiation hazard. Uranium and thorium ores and their physical or chemical concentrates are materials falling into this category. This concept was extended to include other solid materials on the basis of a model that assumes that it is very unlikely that a person would remain in a dusty atmosphere long enough to inhale more than 10 mg of material. If the specific activity of this material is such that the intake represents an activity not more than that assumed to occur for a person involved in a median accident with a Type A package, namely 10–6A2, then this material would not present a greater hazard during transport than that presented by a Type A package. This leads to an LSA material limit of 10–4A2/g.


The concept of LSA material is based on the Q system, and the criterion is the dose from 10 mg intake of the material does not exceed 50 mSv.

2. Enriched Uranium
Natural uranium consists of radioisotopes mainly as 238U (99.28%), 235U (0.71%) and 234U (0.0054%). Their specific activities are as follows, 
	Radionuclide
	238U
	235U
	234U

	Specific activity (Bq/g)
	1.246 × 104
	8.014× 104
	2.317 × 108


* Values taken from TABLE II.1 of SSG-26 (Rev.1)
Though the specific activity of 234U is four orders of magnitude greater than those of 238U and 235U, natural uranium is defined as the low specific activity material and low toxicity alpha emitter, due to the concentration of 234U is very low.
When natural uranium is enriched, concentration of 235U increases, and at the same time that of 234U also increases. The higher the enrichment, the higher specific activity of enriched uranium, due to the increase of concentration of 234U, whose contribution cannot be ignored. This aspect is given in the TABLE II.3 of the Advisory Material:

TABLE II.3. SPECIFIC ACTIVITY VALUES FOR URANIUM AT VARIOUS LEVELS OF ENRICHMENT
	Mass per cent of U-235
present in uranium mixture
	Specific activity

	
	Bq/g
	Ci/g

	0.45
	1.8 × 104
	5.0 × 10-7

	0.72 (natural)
	2.6 × 104
	7.06 × 10-7

	1.0
	2.8 × 104
	7.6 × 10-7

	1.5
	3.7 × 104
	1.0 × 10-6

	5.0
	1.0 × 105
	2.7 × 10-6

	10.0
	1.8 × 105
	4.8 × 10-6

	20.0
	3.7 × 105
	1.0 × 10-7

	35.0
	7.4 × 105
	2.0 × 10-7

	50.0
	9.3 × 105
	2.5 × 10-5

	90.0
	2.2 × 106
	5.8 × 10-5

	93.0
	2.6 × 106
	7.0 × 10-5

	95.0
	3.4 × 106
	9.1 × 10-5


Thus, the specific activity of enriched uranium increases to two orders of magnitude when the enrichment of 235U exceeds 90%. This aspect should be taken into account whether enriched uranium can be low toxicity alpha emitter.
To evaluate the dose from enriched uranium, the inhaled dose coefficients will be used, and two sets of data are available from the ICRP:
	Radionuclide
	Specific activity (Bq/g)
	Inhaled dose coefficient *  (Sv/Bq)

	
	
	[bookmark: _Hlk112678075]ICRP119
	ICRP137

	234U
	2.3×108
	8.5×10-6/(Type S, 1 μ AMAD)
	1.3×10-5 (Type S,5μ AMAD）

	235U
	8.0×104
	7.7×10-6 (Type S, 1 μ AMAD)
	1.2×10-5 (Type S,5μ AMAD）

	238U
	1.3×104
	7.3×10-6 (Type S, 1 μ AMAD)
	1.2×10-5 (Type S,5μ AMAD）


* The largest value from the ICRP tables are taken.
Using these coefficients, following dose are calculated for the various enrichment of uranium.

Table 1 Dose calculation results with ICRP119 data
	Radionuclide/
material
	Specific 
activity *
(Bq/g)
	Inhaled dose coefficient ** (Sv/Bq)
	Dose to 10 mg intake
 (mSv)
	Low 
toxicity?
(<50 mSv)

	234U
	2.31E+08
	8.5E-06 (Type S, 1 μ AMAD)
	1.96E+04
	No

	235U
	8.01E+04
	7.7E-06 (Type S, 1 μ AMAD)
	6.17E+00
	Yes

	238U
	1.25E+04
	7.3E-06 (Type S, 1 μ AMAD)
	9.13E-01
	Yes

	Natural U
	2.60E+04
	Value for 238U is used
	1.90E+00
	Yes

	20% enriched U
	3.70E+05
	Value for 234U is used
	3.15E+01
	Yes

	50% enriched U
	9,30E+05
	Value for 234U is used
	7.91E+01
	No

	93% enriched U
	2.50E+06
	Value for 234U is used
	2.21E+02
	No


*   Specific activities are taken from TABLE II.1 and TABLE II.3 of SSG-26 (Rev.1).
** Dose coefficients are the largest value from the ICRP table.


Table 2 Dose calculation results with ICRP137 data
	Radionuclide/
material
	Specific 
activity *
(Bq/g)
	Inhaled dose coefficient ** (Sv/Bq)
	Dose to 10 mg intake 
(mSv)
	Low 
toxicity?
(<50 mSv)

	234U
	2.31E+08
	1.3E-05(Type S, 5 μ AMAD)
	3.00E+04
	No

	235U
	8.01E+04
	1.2E-05(Type S, 5 μ AMAD)
	9.61E+00
	Yes

	238U
	1.25E+04
	1.2E-05(Type S, 5 μ AMAD)
	1.50E+00
	Yes

	Natural U
	2.60E+04
	Value for 238U is used
	3.12E+00
	Yes

	20% enriched U
	3.70E+05
	Value for 234U is used
	4.81E+01
	Yes

	50% enriched U
	9,30E+05
	Value for 234U is used
	1.21E+02
	No

	93% enriched U
	2.50E+06
	Value for 234U is used
	3.38E+02
	No


*   Specific activities are taken from TABLE II.1 and TABLE II.3 of SSG-26 (Rev.1).
** Dose coefficients are the largest value from the ICRP table.

It is concluded that enriched uranium does not comply with the definition of low toxicity alpha emitter over all range of its enrichment.  

3. Consideration to the application of the definition
While the definitions of low toxicity alpha emitter and LSA material are both linked by their dependency on the specific activity of a given isotope, the application of these two definitions are quite different (LSA material for bulk quantities of material and low toxicity alpha emitter for surface contamination only) and it therefore may not make the most sense to apply the inhalation/ingestion assumptions from one to the other. Assuming no more than 10 mg of an isotope is inhaled/ingested makes more sense for LSA material, given the bulk quantities involved, but does not make as much sense for a surface-contamination-only limit. Typically for surface contamination, all calculations are on a per square area basis and assumes a given resuspension factor or a given percentage of transfer to a worker’s hand then ingested.
TECDOC-1449 [3] has a detailed, updated analysis of surface contamination levels and their correlation to dose to transport workers and the public. In Table 24 (P. 60) of TECDOC-1449, they show that the surface contamination levels of all U enrichments (from natural to 93%) are largely similar. Natural U was shown that 1.61 Bq/cm2 lead to 1 mSv/y, while 94% enriched U and 234U. To summarize, the latest IAEA evaluation of surface contamination dose for transport workers shows that the dose from surface contamination of uranium is similar no matter the enrichment level. All are much less restrictive than 239Pu (used for the definition of what is not acceptable as an low toxicity alpha emitter) and 230Th and 232Th (see Table 25).

There seems to be inconsistency between the original intention to define low toxicity alpha emitter and actual application of such emitter to the requirements in the Regulations. Thus, this issue is recommended to be taken up as an identified problem (see USA-03 below) to be considered by the TTEG-RP.

	USA-03: Identified Problem
Update of definition of “Low Toxicity Alpha Emitter” requires review of technical basis for definition. What criteria and metrics were/are used to develop the definition? What is the threshold that defines a low toxicity alpha emitter? 
SSG-26 references a 2005 IAEA study on Radiological aspects of non-fixed contamination of packages and conveyances.  In that study, IAEA took a very deep dive into the contamination limits, discussed all of the issues and shortcomings with the original model used to come up with the contamination limits in the 1960’s, and developed an entirely new model based on more modern data and dose calculation techniques (the “Basic Model” they called it).  The report actually pointed out that:
The distinction between “low toxicity alpha emitters” from the other alpha emitters is not valid in the context of the results of the Basic Model because some of the low toxicity alpha emitters listed in TS-R-1 are responsible for some of the highest doses, these being 232U, 232Th and Th-nat.  




Key Message (Summary)
The TTEG-RP recommends the proposal USA-02 as follows to limit the enrichment up to 20% as a conservative value derived from the concept given in the current Advisory Material:
	Low toxicity alpha emitters
227. Low toxicity alpha emitters are: uranium enriched up to 20%, natural uranium, depleted uranium, natural thorium, uranium-235, uranium-238, thorium-232, thorium-228 and thorium-230 when contained in ores, or in physical and chemical concentrates; or alpha emitters with a half-life of less than 10 days.



To describe the reason of enrichment limitation under the current situation, the following amendment on para, 227.1 of SSG-26 (Rev.1) is proposed.

	Low toxicity alpha emitters
227.1. The identification of low toxicity alpha emitters is based on the specific activity of the radionuclide (or the radionuclide in its ‘as shipped’ state). For a nuclide with a very low specific activity, its intake cannot, because of its bulk, be reasonably expected to give rise to doses approaching the dose limit. The radionuclides U‑235, U‑238 and Th‑232 have specific activities four to eight orders of magnitude lower than Pu‑238 or Pu‑239 (4 × 103 to 8 × 104 Bq/g as opposed to 2 × 109 to 6 × 1011 Bq/g). Although Th‑228 and Th‑230 have specific activities comparable to those of Pu‑238 and Pu‑239, they are only allowed as ‘low toxicity alpha emitters’ when contained in ores and physical and chemical concentrates, which inherently ensures a low activity concentration. The higher uranium is enriched, the concentration of U-234, whose specific activity is four orders of magnitude greater than U-235 or U-238, increases resulting the higher specific activity of enriched uranium. To comply with the definition of low toxicity, the enrichment is limited up to 20%.



Other Findings
1. In para.227 of the Regulations, comma (,) after “in ores” should be deleted (an errata in 2018 Ed).
An explanation on Th-228 and Th-230 in para. 227.1 of SSG-26 (Rev.1) seems to be ambiguous.
	Low toxicity alpha emitters are: natural uranium, depleted uranium, natural thorium, uranium-235, uranium-238, thorium-232, thorium-228 and thorium-230 when contained in ores, or in physical and chemical concentrates; or alpha emitters with a half-life of less than 10 days.
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Comments to Key Message 
Comments should be submitted to the Chair of TTEG-RP by 19 April 2023.
Chair: baptiste.louis@irsn.fr

	No.
	Date
	Prepared by
	Note

	0
	2 Sep, 2022
	Takuji FUKUDA
NRA, Japan
	Call for comments.

	1
	30 Mar, 2023
	Takuji FUKUDA
NRA, Japan
	Call for agreement

	2
	20 April, 2023
	Takuji FUKUDA
NRA, Japan
	Final approval




Consultation Opportunities
	No.
	Due date
	Audience
	Note

	0
	15 Sep, 2022
	TTEG-RP
	Call for comments.

	1
	30 Mar, 2023
	TTEG-RP
	Call for agreement




Revision
	No.
	Date
	Prepared by
	Note

	0
	2 Sep, 2022
	Takuji FUKUDA
NRA, Japan
	For discussion in TTEG-RP to prepare a recommendation to TRANSSC on USA-02 proposed in the 2021 initiated review process of the IAEA Transport Regulations.

	1
	30 Mar, 2023
	Takuji FUKUDA
NRA, Japan
	Through the discussion with USA and TTEG-RP, the recommendation on the proposal is agreed.

	2
	20 Apr, 2023
	Takuji FUKUDA
NRA, Japan
	Comments from USA and WNTI (typo) reflected.. Comments removed, final validation of modifications.
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Specific activity of a radionuclide means the activity per unit mass of that nuclide. The specific activity of a

material shall mean the activity per unit mass of the material in which the radionuclides are essentially
uniformly distributed.

NOTE: The terms "activity concentration" and "specific activity" are synonymous for the purpose of
these Regulations.
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Gelder, Lawrence (CONTR)

From: Vermeulen, Etienne <etienne@lanl.gov>

Sent: Thursday, February 23, 2023 2:40 PM

To: Gelder, Lawrence (CONTR)

Subject: Review of the New Q System and A1/2 Values

Attachments: DOE Approval of A Values.EXTENSION.signed.pdf; DOE A Value

Approvals2019-06-14-092550.pdlf; ASAP_acscentsci.8b00869.pdf;
$41557-020-00598-7.pdlf
Dear Larry,

I have thoroughly reviewed the document you supplied and evaluated the new Al and 2 values against my current
shipping requirements for medical isotope production.

Firstly | agree with the changes to the Q system that was proposed by the WG in every case and | find it refreshing that a
number of assumptions in the old system has been addressed with a more robust methodology.

All the changes seem relevant and aimed at improving the safety of radioactive shipments and the motivation in the
cases where A1/2 values have been reduced or increased are justified appropriately in my opinion.

As for the inclusion of new isotopes in the next A1/2 values list | would like to make some suggestions pertaining to the
production of emerging radioisotopes of both national and international importance (Highlighted in Boldface).

Firstly a number of isotopes relevant in the irradiation of Inconel that is extensively used as encapsulation material at US
isotope production facilities, notably the bulk production facilities at Brookhaven National Laboratory (BLIP) and Los
Alamos National Laboratory (IPF).

Fe-53, Mn-51, Ni-56, Ni-57, Zr-89, Y-89m, Nb-90, Zr-90m, Nb-92m, Tc-95

In the production of Ac-225:

Ac-226

Isotopes produced the production of Ce-134 from La target material: (see attached exemption letter with calculated
values and reference publication)

Ce-134 serves as an imaging analog for the rapidly emerging therapy isotopes Ac-225 and Th-227.

Ce-133m, La-134, Ba-135m, La-132, La-133, La-135, Ce-132, Ce-134, Ce-137, Ce-137m, Ce-135

Isotopes produced the production of Te-119m and Sh-119 from Sb target material: (see attached exemption letter with
calculated values and reference publication)

Sb-119 is an Auger electron emitter of strong interest to the radiotherapy community.

Sb-119, Sb-120m, Te-118, Te-119, Te-119m

Furthermore, thank you so much for being given the opportunity to review the new Q system and A values. | have been
involved in the production of medical isotopes for the last 25 years and this is very close to my daily work. I would be

happy to serve as a DOE/DOT representative on the working group if there is a need in the future.

Best Regards
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C. Etienne Vermeulen, Ph.D.
Principal Scientist

Isotope Production Facility

DOE Isotope Program

Office: 505 606 2143
Mobile: 505 695 3191

Los Alamos National Laboratory
Mail Stop J975

Los Alamos

NM, 87545
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