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 If you use data other than that provided in this appendix, please 
state the source! 

 In the Dutch Handbook Radionuclides commas are used instead 
of decimal points. 

 This appendix consists of 21 numbered pages. Please check this!  

Instructions: 
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Figure 1: Half-value layer of various shielding materials for narrow beam 
photon radiation 
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PLEASE NOTE: Dutch notation of numbers: comma is decimal point   

 
 
 
Figure 2: Build-up factors for an isotropic point source (Bos et al., p. 268) 
 
PLEASE NOTE: Dutch notation of numbers: comma(,) is decimal point (.)   
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Handboek Radionucliden [Radionuclides Handbook], A.S. Keverling 
Buisman (2nd edition 2007), pp. 74-75, data on 60Co 
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Annex 1.3 to the Radiation Protection Implementing Regulation 
(Economic Affairs): Activity values above which a sealed source 
meets the definition of a high-activity source. 
 
Element (atomic number) Radionuclide Activity level (Bq) 
Iron (26) Fe-55 4 x 1011 
Cobalt (27) Co-60 4 x 109 
Selenium (34) Se-75 3 x 1010 
Krypton (36) Kr-85 1 x 1011 
Strontium (38) Sr-90 a 3 x 109 
Palladium (46) Pd-103 a 4 x 1011 
Iodine (53) I-125 2 x 1011 
Caesium (55) Cs-137 a 2 x 1010 
Promethium (61) Pm-147 4 x 1011 
Gadolinium (64) Gd-153 1 x 1011 
Thulium (69) Tm-170 3 x 1010 
Iridium (77) Ir-192 1 x 1010 
Thallium (81) Tl-204 1 x 1011 
Radium (88) Ra-226 b 2 x 109 
Plutonium (94) Pu-238 a 1 x 1011 
Americium (95) Am-241 b 1 x 1011 
Californium (98) Cf-252 5 x 108 
a In the activity level the contribution of daughter nuclides with a half-life of less 
than ten days is included. 
b including neutron sources with beryllium 
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Broad beam transmission of gamma rays from various radionuclides 
through concrete 
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Broad beam transmission of gamma rays from various radionuclides 
through lead 
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Scatter fraction of incident kerma rate  
At 1 meter in percent per 100 cm2 irradiated concrete surface 
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Handboek Radionucliden [Radionuclides Handbook], A.S. Keverling 
Buisman (2nd edition 2007), pp. 228-9, data on 210Po 
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Metabolic model 

Ingestion and lung clearance 
 

Dose conversion coefficient and radiotoxicity equivalent 
for workers (w) and members of the public (b) 

Data for urine analysis 
(after single intake) 
Time (d) Urine concentration (Bq/day per Bq intake) 

For health physics purposes it is assumed that polonium is distributed from 
the blood  as follows: 30% to the liver, 10% to the kidney, 5% to the milt, 
10% to red bone marrow en the rest to the remaining organs/tissues. The 
biological half-life is set at 50 days. 
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Figure 3: Efficiency calibration for the HPGe detector in the 

measuring conditions used (photo peak efficiency in 
counts per emitted photon) 

 PLEASE NOTE: comma indicates decimal point! 
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Handboek Radionucliden [Radionuclides Handbook], A.S. Keverling 
Buisman (2nd edition 2007), pp. 232-233, data on 232Th 
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Production and applications 
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Handboek Radionucliden [Radionuclides Handbook], A.S. Keverling 
Buisman (2nd edition 2007), pp. 234-235, data on  238U 
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Half value life and most important emitted radiation 

Dose conversion coefficient and radiotoxicity equivalent 
for workers (w) and members of the public (b) 
 

Natural uranium with all daughters in radiological equilibrium, 
plus 235U with daughters 
 
Uranium-238 with short lived daughters (234Th and 234mPa) 
plus 235U and 234U 
 

More: See 226Ra 
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Handboek Radionucliden [Radionuclides Handbook], A.S. Keverling 
Buisman (2nd edition 2007), pp. 230-231, data on 226Ra 
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