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J/1.00/1 
 
Japan 
 
 

n
/
a 

Proposal: 
� A research project or research group 

consists of radiation protection experts 
should be launched to conduct 
followings. 
� To establish agreed methods in 

processes where ambiguity is 
identified in deriving A1/A2 values in 
the current Q system. It can be 
incorporated in the program 
“SEAL”, including the next item. 

� To establish agreed treatment of 
progeny. 

� To review the transport specific 
scenario to derive exemption 
values for transport. 

� To determine nuclides to be listed 
in TABLE 2.  

� After the publication of new dose 
conversion factors by the ICRP, to 
determine A1/A2 values and 
exemptions based on the agreed 
methods. 

� To revise appendices of SSG-26 
(Advisory Material) in order to 
maintain clear record of the 
calculation process. It can be 
replaced by a separate document 
such as TECDOC or the Technical 
Basis. 

 
 

Background: 
� Various issues have been 

pointed out on the basic 
radionuclide values including 
exemptions in TABLE 2 of 
SSR-6 during 2007 and 2009 
initiated review/revision cycle 
of the Regulations (e.g., 
indistinct values used in 
derivation process, inconsistent 
treatments of progeny nuclides, 
consistency with the BSS and 
selection of nuclides in the 
TABLE). 
� According to the report from 

the HPA/UK in TRANSSC 
24 (Agenda 4.1.7.1), 
several basic values 
couldn’t be calculated 
correctly by Q system. 
Japan faces this problem in 
development of calculation 
system for the basic values. 
Those parameters should 
be clarified. In addition, 
latest ICRP data should be 
used. 

� HPA also pointed out that 
calculation procedure for 
progeny is different between 
QA QB calculations (which 
cannot be replicated) and 

Work in progress by UK HPA 
Is noted. 
 
CRP on this matter (A1/A2 
and transport specific 
exemption values) should be 
initiated. 
 
Incorporation of the results of 
CRP will be considered in 
appropriate revision cycle.  It 
is expected that the results 
may not be available for this 
revision cycle. 
 
See comments                                                                                                                      
40 (F/1.00/17) and 50 
(WNTI/1.00/3) 
 
WG 1 Discussion: General 
agreement that working 
group should be 
commissioned to address 
this issue. 

First 2 points – There 
will be an international 
meeting in Paris in 
July 2014 to discuss 
these issues which 
may be resolved by 
the end of the year 
(TRANSSC 29) 
Point 3 and 4 – 
resolution requires 
taking into account 
new criteria for 
exemption values and 
pragmatism to be 
consistent with 
exemption values in 
BSS. Work on these 
points should be 
carried out after work 
on points 1 and 2 is 
completed. 
Point 5 will be 
addressed when ICRP 
publishes the new 
dose coefficients. 
Work on the effect of 
new spectrum data 
published in ICRP 107 
as well as doses from 
neutrons can be done 
earlier. 
Point 6 – Capture 
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 QC QD calculations. In the 
document of JAPAN/09/03, 
basic values for Es-253 and 
Es-254, which are 
progenies of Cf-253, are 
proposed to be add to 
TABLE 2, since their half-life 
periods are longer than 10 
days and are not listed in 
note (a) of the TABLE. 

� It should be reviewed using 
the transport specific 
scenarios whether 
exemption values in GSR 
Part 3 (BSS) can be 
incorporated to TABLE 2 of 
SSR-6. In the revision of 
1996 Edition of the 
Regulations, comparison 
between exemption values 
derived from the transport 
scenarios and form the BSS 
was made to adopt the BSS 
values. 

� How many radionuclides 
should be listed in TABLE 2, 
about 380 as transport 
related, or over 700 as 
listed in GSR Part 3? 

� A versatile calculation 
program “SEAL” developed 
by the HPA to calculate A1/A2 
values and exemptions is 
now available. Within few 
years ICRP dose conversion 
factors will be updated, then 

methodology in either 
the Technical basis 
document or a 
separate TECDOC. 
IAEA to advise. 
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the basic values in the BSS 
and SSR-6 should be 
recalculated and reviewed to 
provide addenda of these 
documents when necessary. 

� As issues described above 
will take a certain time to be 
resolved, an immediate 
initiation of research project 
or other solution path is 
proposed 

 

40 
F/1.00/17 
France 
 
 

 It is proposed to organize a working 
group to assess in detail all these 
issues. The expectations should be:  

- In a first step before TRANSSC 27 
meeting to confirm whether solutions 
to the issue need and could be 
developed within the next revision 
cycle if a next revision cycle is 
decided. 

- In a second step, during the next 
revision cycle provide draft 
proposals for regulatory changes 

 

3.1 ISSUE RELATIVE TO 
A1 OR A2 CALCULATION 
METHODS 
France has undertaken a 
review of the methods of 
calculation of the A1 and A2 
values and of their 
application in the new tool 
developed by HPA. The 
objective is to check the 
validity of the methods as 
well as the current 
regulatory values, on the 
basis of up-to-date 
radiological data. 
 
While the task is not 
completed owing to the 
complexity of the 
parameters that are or have 
been formerly used, some 
difficulties have been 
identified that deserve 
further examination.  

Work in progress by UK HPA 
Is noted. 
 
CRP on this matter (A1/A2 
and transport specific 
exemption values) should be 
initiated. 
See comments 2 (J/1.00/1) 
and 50 (WNTI/1.00/3)  
WNTI/1.00/3 should be 
resolved by the revision cycle 
 
WG 1 Discussion:  Already 
discussed. 

For the more common 
medical isotopes there 
is a need to review the 
methodology and 
assumptions used to 
calculate A1/A2 
values. 
Individual countries 
could provide a list of 
the most common 
isotopes. The working 
group could then 
compare values 
calculated using the 
refined methodology 
with the values in the 
current transport 
regulations. 
For unlimited value 
isotopes the method 
to calculate A1/A2 
values should also be 
reviewed to make sure 
that we are happy with 
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The first kind of difficulty 
concerns the unlimited value 
adopted for 41Ca, 53Mn, 
59Ni, 97Tc and 129I. The 
extension of the calculations 
to the 5 Q-system scenario, 
instead of the unique 
inhalation scenario (QC), 
leads to limited values. For 
instance, the QD scenario 
(contamination) is 2000 
times more penalizing than 
the scenario QC for 59Ni.  
 
The second kind of difficulty 
concerns the calculation of 
QC values for soluble 
gases. For radionuclides in 
such physical form, on the 
one hand it does not seem 
relevant to use the 10-3-10-
2 factor for the released 
fraction (100% release is 
expected for gases which do 
not behave as aerosols) and 
on the other hand the dose 
coefficients for gases are 
different from the dose 
coefficients for aerosols. For 
instance for 3H (tritiated 
water and organically bound 
tritium), 63Ni, 125I, 131I, 
194Hg and 197Hg, 
calculations show an 
increase factor higher than 

current method. 
The use of more 
comprehensive X-ray 
spectra needs to be 
looked at, as it may 
lead to significant 
changes to the A1/A2 
values for some 
isotopes. 
Clarity is needed on 
the use of basic 
radionuclide values for 
uranium (natural) vs. 
uranium isotopes. 
Working group should 
provide guidance. 
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100 for a rational A2 value 
for gas form. The need to 
provide a rational value for 
A2 for radioactive soluble 
gases would come from the 
lack of acceptable release 
limit for type A packages 
subject to tests prescribed in 
paras 651 and 725 (for 
instance a criterion similar to 
the one of A2/week defined 
for type B(U) packages 
should be defined, using a 
value for A2 appropriate for 
the gas form).  
The third kind of difficulty 
concerns the absence of 
information about how have 
been considered the decay 
or transportation times when 
some chains of 
radionuclides are involved 
which lead to contributions 
of progeny varying with time. 
It is desirable that 
transportation times cover a 
period of time of 1 year 
consistent with the value to 
be considered for MNOP 
calculation as defined in 
paras 229, 664 and 665 and 
decay times may reach 
several decades. The 
calculations performed in 
France using formulas 
published in [Environmental 
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Isotopes in the Hydrological 
Cycle: Principles and 
Applications – Volume I: 
Introduction: Theory, 
Methods, Review - 
Chapter 6: Equations of 
Radioactive Decay and 
Growth – IAEA] did not allow 
convergence with the 
current IAEA required values 
nor with those provided by 
the HPA tool. The cause of 
divergence is attributed to 
differences in the 
considered activity fractions 
of the progeny, but no 
further analysis could be 
performed since the detailed 
calculation data of HPA and 
former IAEA calculations 
were not available. Another 
discrepancy cause could 
come from different gamma 
and X-ray spectra. France 
considered the full spectra. 
The discrepancy range 
extends up to a factor of 
1000 for 241Cm. 
 
As a whole, a dozen 
radionuclides might be 
affected by the issue with A1 
or A2 reduced by a factor 
100 or higher. 
 
3.2 ISSUE RELATIVE TO 
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USE OF BASIC 
RADIONUCLIDE VALUES 
FOR DECAY CHAINS 
It should be clearly stated in 
SSR-6 to what parent 
nuclides activities the 
tabulated values are 
applicable, in case of 
radioactive materials with 
one or several decay chains 
which may be or may not be 
mentioned in footnote b of 
Table 2. For instance for 
natural U, footnote b neither 
mentions U235 nor its 
progeny and it is therefore 
questionable whether the 
impact of U235 and its 
progeny has to be added in 
complement. 
 
For instance the exemption 
level of 1 Bq/g for natural 
uranium is obtained for: 

- 80.8 mg of Unat/ kg of 
ore when considering 
that U238 (pure 
radionuclide specific 
activity = 1.25 x 104 
Bq/g)  would be the one 
parent nuclide of the 
radionuclides listed in 
footnote b) 

- 77.2 mg of Unat/ kg of 
ore when considering a 
parent nuclide mixture of 
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U238 with U235 (0.72% 
with pure radionuclide 
specific activity = 8.01 x 
104 Bq/g) 

- 38.5 mg of Unat/ kg of  
ore concentrates when 
considering that the 
fictitious “Unat” nuclide 
would be the one parent 
nuclide (Unat specific 
activity = 2.6 x 104 Bq/g 
without progeny except 
U234) 

-  37.9 mg of Unat/ kg of 
ore concentrates when 
considering a parent 
nuclide mixture of Unat 
with U235 (0.72%) 

This issue concerns 
(original) natural uranium 
ores where U234 progeny 
remains as well as uranium 
ore concentrates from which 
U234 progeny should have 
been separated. 
 

45 
 
BR/1.00/1 
 
Brazil 
 
 

 No Proposal provided. Operational or 
administrative impact 
experienced in the 
preparation of shipments of 
radioactive material with 
short half-life, e.g.: 
18Fluorine, values for 
Transport Index/TI normally 
bring to the categorization of 
packages as II-Yellow. 

Should be considered by 
revision cycle through a 
working group for transport of 
short-lived radionuclides 
including F-18. A concrete 
proposal should be developed 
by the revision cycle by the 
working group. 
 
WG 1 Discussion: Issue 

Working group could 
formulate guidance on 
how to deal with short-
lived radionuclides 
when calculating the 
TI so that TI is not 
underestimated when 
packages are loaded. 
The calculation should 
take account of the 
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18Fluorine has short half-
live, 110 minutes to be 
precise.  
Transport operations 
involving 18F are mostly 
multimodal (land-air) and the 
time consumed in getting 
packages “ready to take off” 
(production, packing-
labeling, loading at vehicle, 
arrival at airport, dispatch, 
and load in the aircraft) 
ranges from minutes to 
hours. The same occur at 
the so called “2nd leg”, that 
is, from the destination 
airport to where the material 
is to be used.    
 
Air companies usually 
request that information on 
shipments of radioactive 
material to be provided well 
in advance. Alleged needs in 
the planning and preparation 
for appropriate stowage, 
Shipper’s Declaration, for 
example is to be available 
24 hours in advance. This 
brings instances where the 
values TI assigned in 
shipping papers are much 
higher and – as a 
consequence - the number 
of packages allowed in the 
aircraft becomes smaller. 

should be taken up by a 
working group (A1/A2) and 
would be best handled in 
guidance. 

decay between 
manufacturing and 
loading. 
Working group should 
advise TRANSSC on 
whether changes to 
the regulations will be 
required or whether it 
could be done in 
guidance. 
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As the number of packages 
allowed in a given aircraft is 
defined on the basis of the 
sum of TI for the packages 
or overpacks, this implies 
that the TI measured at the 
moment of labelling at the 
production facility is 
unrealistic higher than the TI 
values in the moment that 
the packages are 
dispatched at airports and 
even higher when the 
consignment arrives at 
destination airport for the 
“2nd leg”. 
 
Therefore, the number of 
packages carried on each 
flight is smaller than it could 
be; taking into consideration 
the half-lives from the 
moment those 
consignments is prepared to 
the time they are effectively 
carried out. 
 

50 
 
WNTI/1.0
0/3 
 
WNTI 
 

T
a
b
l
e
 
2 

To specify, as already done for A1 and 
A2 values in para 404, that, only the 
activity of the parent nuclide has to be 
considered when compared with the 
exemption values set in table 2.  
 
Text revisions (SSR-6): 
(b) Parent nuclides and their 

The use of foot note (b) 
under table 2 (basic 
radionuclide values) linked 
with the exemption values is 
not clear:  

• U-natural: U-natural is not 
really a “parent nuclide”, the 
progeny indicated (Th-234, 

Work in progress by UK HPA 
Is noted. 
 
CRP on this matter (A1/A2 
and transport specific 
exemption values) should be 
initiated. 
 

Proposal covered by 
proposals made by 
Japan and France. 
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progeny included in secular equilibrium 
are listed in the following (the activity to 
be taken account is that of the parent 
nuclide only): 
Sr-90 Y-90 
Zr-93 Nb-93m 
Zr-97 Nb-97 
Ru-106 Rh-106 
Ag-108m Ag-108 
Cs-137 Ba-137m 
Ce-144 Pr-144 
Ba-140 La-140 
Bi-212 Tl-208 (0.36), Po-212 (0.64) 
Pb-210 Bi-210, Po-210 
Pb-212 Bi-212, Tl-208 (0.36), Po-212 
(0.64) 
Rn-222 Po-218, Pb-214, Bi-214, Po-214 
Ra-223 Rn-219, Po-215, Pb-211, Bi-
211, Tl-207 
Ra-224 Rn-220, Po-216, Pb-212, Bi-
212, Tl-208 (0.36), Po-212 (0.64) 
Ra-226 Rn-222, Po-218, Pb-214, Bi-
214, Po-214, Pb-210, Bi-210, Po-210 
Ra-228 Ac-228 
Th-228 Ra-224, Rn-220, Po-216, Pb-
212, Bi-212, Tl-208 (0.36), Po-212 
(0.64) 
Th-229 Ra-225, Ac-225, Fr-221, At-217, 
Bi-213, Po-213, Pb-209 
Th-natural* Ra-228, Ac-228, Th-228, 
Ra-224, Rn-220, Po-216, Pb-212, Bi-
212, Tl-208 (0.36), Po-212 (0.64) 
Th-234 Pa-234m 
U-230 Th-226, Ra-222, Rn-218, Po-
214 
U-232 Th-228, Ra-224, Rn-220, Po-

Pa-234m, U-234 R) is that 
of U-238. How are 
considered U-235 and its 
progeny? Which activity has 
to be compared with the 
exemption limits assigned 
to U-natural in table 2? That 
of U-238 only, that of U-238 
+ U-235, or that of U-238 + 
U-235 + U-234? Or that of 
the complete decay chain? 

• All other nuclides with that 
footnote: which activity has 
to be compared with the 
exemption values given in 
table 2? That of the parent 
nuclide only or that of the 
complete chain? 
 
Based on the same 
regulations, exemption 
values of a same 
radionuclide may be 
interpreted from different 
ways by different competent 
authorities and operators 
driving to inconsistencies (4 
interpretations in use for U-
natural R) on what is 
radioactive or not following 
the definition given in para. 
236. 
 

Incorporation of the results of 
CRP will be considered in 
appropriate revision cycle.  It 
is expected that the results 
may not be available for this 
revision cycle. 
 
See comments 2 (J/1.00/1) 
and 40 (F/1.00/17)  
 
WNTI/1.00/3 should be 
resolved by the revision cycle 
through a Working Group. 
 
WG 1 Discussion:  Already 
discussed. 
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216, Pb-212, Bi-212, Tl-208 (0.36), Po-
212 (0.64) 
U-235 Th-231 
U-238 Th-234, Pa-234m 
U-natural* Th-234, Pa-234m, U-234, 
Th-230, Ra-226, Rn-222, Po-218, Pb-
214, Bi-214, Po-214, Pb-210, Bi-210, 
Po-210 
Np-237 Pa-233 
Am-242m Am-242 
Am-243 Np-239 
* in the case of Th-natural, the parent 
nuclide to be considered is Th-232, in 
the case of U-natural the parent nuclide 
to be considered is U-238. 

 


