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** Disclaimer **  
 

The list of long-term safety relevant radionuclides considered in this report was based on the 
original outcome of the radionuclide screening exercise for version 1 of the 2008 source term 
projection, as documented in NIROND-TR 2009-11E Version 2 1.  

Following this exercise, it was found that the 244Pu activity content considered in the 2008 
source term projection was due to the erroneous attribution of 241Am activity levels to 244Pu for a 
number of waste packages. As a result, 244Pu could be removed from the list of long-term safety 
relevant radionuclides. 

In the 2013 source term projection considered in this report, the 244Pu activity content is very 
low such that its in- or exclusion does not affect the global outcomes or conclusions of the long-
term safety assessment. 

                                                           
1 ONDRAF/NIRAS, Radionuclide screening, NIROND-TR 2009-11E Version 2, 30 September 2018 
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1 Dose rate per nuclide   

1.1 Dose rate of well receptor  
CASE_NAME 

 

 

 

Figure 1 �² Total dose rate  for well receptor based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants). 
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Figure 2 �² Dose rate  for well receptor  per nuclide  �² Adults based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 3 �² Dose rate  for well receptor per nuclide �² Children based o n Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 4 �² Dose rate  for well receptor per nuclide �² Infant based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Table 1 - Peak doses and time (<  2000 a) per nuclide  for the dose rate  of the well receptor  based on 

Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult   Children   Infant   

  Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) 

Ag-108m 466 1.03 × 10-5 466 7.68 × 10-6 466 1.09 × 10-5 

Am-241 466 6.91 × 10-5 466 5.72 × 10-5 466 6.61 × 10-5 

Am-242m 460 4.45 × 10-8 460 3.71 × 10-8 460 4.20 × 10-8 

Am-243 2000 3.29 × 10-6 2000 2.63 × 10-6 2000 3.12 × 10-6 

Be-10 687 9.79 × 10-9 687 1.61 × 10-8 687 3.66 × 10-8 

C-14 687 1.04 × 10-6 687 9.21 × 10-7 687 1.54 × 10-6 

Ca-41 1000 2.03 × 10-6 1000 4.23 × 10-6 1000 3.18 × 10-6 

Cl-36 746 2.94 × 10-6 746 6.63 × 10-6 746 1.80 × 10-5 

Cm-244 381 3.97 × 10-12 381 3.50 × 10-12 381 4.96 × 10-12 

Cs-135 687 2.20 × 10-7 687 1.43 × 10-7 687 1.15 × 10-7 

Cs-137 387 1.55 × 10-5 387 8.87 × 10-6 387 6.21 × 10-6 

H-3 387 1.61 × 10-13 387 1.82 × 10-13 387 2.63 × 10-13 

I-129 687 1.42 × 10-5 687 1.91 × 10-5 687 1.50 × 10-5 

Mo-93 692 7.58 × 10-6 692 7.69 × 10-6 692 8.92 × 10-6 

Nb-94 1888 3.08 × 10-5 1888 7.49 × 10-6 1888 9.93 × 10-6 

Ni-59 978 3.66 × 10-6 978 5.80 × 10-6 978 1.37 × 10-5 

Ni-63 687 3.68 × 10-6 687 6.08 × 10-6 687 1.38 × 10-5 

Np-236 983 5.38 × 10-9 983 4.29 × 10-9 983 3.90 × 10-9 

Np-237 1000 1.26 × 10-6 1000 9.60 × 10-7 1000 1.27 × 10-6 

Pa-231 2000 4.23 × 10-7 2000 4.35 × 10-7 2000 4.45 × 10-7 

Pd-107 926 5.17 × 10-10 926 9.08 × 10-10 926 2.06 × 10-9 

Pu-236 1000 2.21 × 10-8 1000 1.93 × 10-8 1000 2.90 × 10-8 

Pu-238 393 1.59 × 10-6 393 1.26 × 10-6 393 1.43 × 10-6 

Pu-239 1888 3.13 × 10-5 1888 2.54 × 10-5 1888 2.72 × 10-5 

Pu-240 1753 2.85 × 10-5 1753 2.31 × 10-5 1753 2.48 × 10-5 S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    6 
 

Pu-241 381 2.12 × 10-13 381 1.70 × 10-13 381 1.30 × 10-13 

Pu-242 1933 8.00 × 10-8 1933 6.50 × 10-8 1933 6.91 × 10-8 

Pu-244 1955 4.30 × 10-14 1955 3.26 × 10-14 1955 3.59 × 10-14 

Ra-226 2000 5.13 × 10-6 2000 1.04 × 10-5 2000 1.09 × 10-5 

Se-79 698 7.63 × 10-7 698 2.63 × 10-6 698 3.35 × 10-6 

Sn-126 687 2.49 × 10-8 687 1.81 × 10-8 687 3.23 × 10-8 

Sr-90 423 3.73 × 10-8 423 6.19 × 10-8 423 6.07 × 10-8 

Tc-99 687 4.31 × 10-6 687 6.70 × 10-6 687 1.73 × 10-5 

Th-229 2000 3.60 × 10-8 2000 5.09 × 10-8 2000 7.13 × 10-8 

Th-230 2000 3.72 × 10-7 2000 3.18 × 10-7 2000 3.76 × 10-7 

Th-232 2000 8.15 × 10-12 2000 2.51 × 10-11 2000 2.72 × 10-11 

U-232 460 1.90 × 10-9 460 3.02 × 10-9 460 3.96 × 10-9 

U-233 687 1.30 × 10-8 687 1.51 × 10-8 687 1.87 × 10-8 

U-234 687 4.99 × 10-6 687 5.72 × 10-6 687 6.91 × 10-6 

U-235 687 2.60 × 10-7 687 2.75 × 10-7 687 3.50 × 10-7 

U-236 687 3.61 × 10-6 687 4.07 × 10-6 687 5.19 × 10-6 

U-238 687 1.44 × 10-6 687 1.68 × 10-6 687 2.22 × 10-6 

Zr-93 926 4.08 × 10-8 926 2.10 × 10-8 926 2.46 × 10-8 

Total 539 1.88 × 10-4 612 1.65 × 10-4 687 2.12 × 10-4 

 

 

When Time equals zero, the unit fluxes are smaller than 1×10-30 Bq/a in the period before 2000 a.  
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Table 2 �² Contribution to total peak dose rate  (< 2000 a) per nuclide  for the well receptor  based on 

Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult  
Contribution 

(%) 
Children 

Contribution 

(%) 
Infant 

Contribution 

(%) 

Ag-108m 1.02 × 10-5 5.4 6.97 × 10-6 4.2 8.90 × 10-6 4.2 

Am-241 6.89 × 10-5 36.7 5.24 × 10-5 31.8 5.46 × 10-5 25.7 

Am-242m 3.43 × 10-8 0.0 2.06 × 10-8 0.0 1.64 × 10-8 0.0 

Am-243 2.92 × 10-6 1.6 2.40 × 10-6 1.5 2.86 × 10-6 1.3 

Be-10 9.33 × 10-9 0.0 1.58 × 10-8 0.0 3.66 × 10-8 0.0 

C-14 1.01 × 10-6 0.5 9.15 × 10-7 0.6 1.54 × 10-6 0.7 

Ca-41 2.94 × 10-7 0.2 1.21 × 10-6 0.7 1.53 × 10-6 0.7 

Cl-36 1.33 × 10-6 0.7 4.49 × 10-6 2.7 1.56 × 10-5 7.4 

Cm-244 2.04 × 10-14 0.0 1.03 × 10-15 0.0 8.27 × 10-17 0.0 

Cs-135 2.09 × 10-7 0.1 1.41 × 10-7 0.1 1.15 × 10-7 0.1 

Cs-137 9.90 × 10-7 0.5 1.08 × 10-7 0.1 1.38 × 10-8 0.0 

H-3 4.28 × 10-16 0.0 1.12 × 10-45 0.0 1.62 × 10-45 0.0 

I-129 1.35 × 10-5 7.2 1.88 × 10-5 11.4 1.50 × 10-5 7.0 

Mo-93 7.27 × 10-6 3.9 7.61 × 10-6 4.6 8.88 × 10-6 4.2 

Nb-94 2.06 × 10-5 11.0 5.16 × 10-6 3.1 6.94 × 10-6 3.3 

Ni-59 4.64 × 10-7 0.2 1.60 × 10-6 1.0 6.78 × 10-6 3.2 

Ni-63 2.61 × 10-6 1.4 5.65 × 10-6 3.4 1.38 × 10-5 6.5 

Np-236 5.81 × 10-10 0.0 1.09 × 10-9 0.0 1.84 × 10-9 0.0 

Np-237 1.31 × 10-7 0.1 2.35 × 10-7 0.1 5.82 × 10-7 0.3 

Pa-231 4.31 × 10-8 0.0 5.20 × 10-8 0.0 6.36 × 10-8 0.0 

Pd-107 7.70 × 10-11 0.0 2.97 × 10-10 0.0 1.14 × 10-9 0.0 

Pu-236 1.88 × 10-9 0.0 2.52 × 10-9 0.0 8.93 × 10-9 0.0 

Pu-238 9.86 × 10-7 0.5 4.76 × 10-7 0.3 3.34 × 10-7 0.2 

Pu-239 2.05 × 10-5 10.9 1.71 × 10-5 10.4 1.86 × 10-5 8.8 

Pu-240 2.07 × 10-5 11.0 1.72 × 10-5 10.4 1.86 × 10-5 8.8 

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    8 
 

Pu-241 3.12 × 10-16 0.0 1.20 × 10-43 0.0 9.20 × 10-44 0.0 

Pu-242 5.08 × 10-8 0.0 4.26 × 10-8 0.0 4.60 × 10-8 0.0 

Pu-244 2.72 × 10-14 0.0 2.13 × 10-14 0.0 2.39 × 10-14 0.0 

Ra-226 2.92 × 10-7 0.2 1.19 × 10-6 0.7 2.05 × 10-6 1.0 

Se-79 6.56 × 10-7 0.3 2.47 × 10-6 1.5 3.26 × 10-6 1.5 

Sn-126 2.38 × 10-8 0.0 1.78 × 10-8 0.0 3.23 × 10-8 0.0 

Sr-90 7.62 × 10-9 0.0 3.09 × 10-9 0.0 6.07 × 10-10 0.0 

Tc-99 4.10 × 10-6 2.2 6.59 × 10-6 4.0 1.73 × 10-5 8.1 

Th-229 1.29 × 10-8 0.0 1.98 × 10-8 0.0 2.97 × 10-8 0.0 

Th-230 7.57 × 10-8 0.0 7.59 × 10-8 0.0 1.02 × 10-7 0.0 

Th-232 1.65 × 10-12 0.0 5.95 × 10-12 0.0 7.35 × 10-12 0.0 

U-232 1.76 × 10-9 0.0 2.69 × 10-9 0.0 3.85 × 10-9 0.0 

U-233 1.23 × 10-8 0.0 1.48 × 10-8 0.0 1.87 × 10-8 0.0 

U-234 4.76 × 10-6 2.5 5.64 × 10-6 3.4 6.91 × 10-6 3.3 

U-235 2.48 × 10-7 0.1 2.71 × 10-7 0.2 3.50 × 10-7 0.2 

U-236 3.44 × 10-6 1.8 4.01 × 10-6 2.4 5.19 × 10-6 2.4 

U-238 1.37 × 10-6 0.7 1.66 × 10-6 1.0 2.22 × 10-6 1.0 

Zr-93 6.14 × 10-9 0.0 6.83 × 10-9 0.0 1.36 × 10-8 0.0 

Total 1.88 × 10-4   1.65 × 10-4   2.12 × 10-4   
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1.2 Dose rate of wetland receptor  

 

 

Figure 5 �² Total dose rate  for wetland receptor based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 6 �² Dose rate  for wetland receptor �² Adults based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 7 �² Dose rate  for wetland receptor �² Children based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 8 �² Dose rate  for wetland  receptor �² Infant ba sed on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Table 3 - Peak doses and time (< 2000 a) per nuclide  for the dose rate  of the wetland  receptor  based 

on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult   Children   Infant   

  Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) 

Ag-108m 466 3.35 × 10-5 466 7.78 × 10-6 466 1.03 × 10-5 

Am-241 466 1.48 × 10-6 466 6.95 × 10-7 466 1.38 × 10-6 

Am-242m 460 9.70 × 10-10 460 4.55 × 10-10 460 8.90 × 10-10 

Am-243 2000 9.30 × 10-8 2000 3.64 × 10-8 2000 6.89 × 10-8 

Be-10 687 1.61 × 10-10 687 2.28 × 10-10 687 6.10 × 10-10 

C-14 687 4.91 × 10-8 687 4.71 × 10-8 687 7.78 × 10-8 

Ca-41 1000 2.20 × 10-7 1000 5.74 × 10-7 1000 5.13 × 10-7 

Cl-36 746 9.42 × 10-7 746 2.65 × 10-6 746 7.88 × 10-6 

Cm-244 381 1.51 × 10-13 381 7.54 × 10-14 381 1.82 × 10-13 

Cs-135 687 8.09 × 10-9 687 5.98 × 10-9 687 5.57 × 10-9 

Cs-137 387 1.15 × 10-6 387 5.60 × 10-7 387 4.90 × 10-7 

H-3 387 3.34 × 10-15 387 4.28 × 10-15 387 7.71 × 10-15 

I-129 687 4.86 × 10-7 687 7.98 × 10-7 687 7.26 × 10-7 

Mo-93 692 1.92 × 10-6 692 2.14 × 10-6 692 2.34 × 10-6 

Nb-94 1888 2.04 × 10-5 1888 4.02 × 10-6 1888 4.79 × 10-6 

Ni-59 978 9.51 × 10-7 978 2.15 × 10-6 978 5.94 × 10-6 

Ni-63 687 1.06 × 10-6 687 2.55 × 10-6 687 6.85 × 10-6 

Np-236 983 2.55 × 10-10 983 1.37 × 10-10 983 1.37 × 10-10 

Np-237 1000 4.75 × 10-8 1000 2.84 × 10-8 1000 4.00 × 10-8 

Pa-231 2000 1.85 × 10-7 2000 2.03 × 10-7 2000 2.26 × 10-7 

Pd-107 926 1.49 × 10-10 926 2.92 × 10-10 926 6.51 × 10-10 

Pu-236 1000 6.12 × 10-10 1000 2.79 × 10-10 1000 7.60 × 10-10 

Pu-238 393 4.15 × 10-8 393 1.81 × 10-8 393 3.74 × 10-8 

Pu-239 1888 8.04 × 10-7 1888 3.62 × 10-7 1888 7.02 × 10-7 

Pu-240 1753 7.34 × 10-7 1753 3.30 × 10-7 1753 6.40 × 10-7 S
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Pu-241 381 5.40 × 10-15 381 2.46 × 10-15 381 3.42 × 10-15 

Pu-242 1933 2.05 × 10-9 1933 9.27 × 10-10 1933 1.78 × 10-9 

Pu-244 1955 4.74 × 10-15 1955 1.17 × 10-15 1955 1.73 × 10-15 

Ra-226 2000 9.67 × 10-7 2000 1.76 × 10-6 2000 3.13 × 10-6 

Se-79 698 1.30 × 10-7 698 4.35 × 10-7 698 5.48 × 10-7 

Sn-126 687 6.16 × 10-8 687 1.91 × 10-8 687 2.75 × 10-8 

Sr-90 423 3.81 × 10-9 423 7.06 × 10-9 423 7.28 × 10-9 

Tc-99 687 3.67 × 10-7 687 5.54 × 10-7 687 1.64 × 10-6 

Th-229 2000 2.20 × 10-9 2000 2.41 × 10-9 2000 3.89 × 10-9 

Th-230 2000 2.02 × 10-8 2000 1.47 × 10-8 2000 2.00 × 10-8 

Th-232 2000 7.02 × 10-13 2000 1.22 × 10-12 2000 1.52 × 10-12 

U-232 460 2.13 × 10-10 460 2.44 × 10-10 460 3.33 × 10-10 

U-233 687 7.34 × 10-10 687 8.50 × 10-10 687 1.10 × 10-9 

U-234 687 2.82 × 10-7 687 3.21 × 10-7 687 4.06 × 10-7 

U-235 687 1.75 × 10-8 687 1.59 × 10-8 687 2.12 × 10-8 

U-236 687 2.03 × 10-7 687 2.28 × 10-7 687 3.05 × 10-7 

U-238 687 8.43 × 10-8 687 9.43 × 10-8 687 1.31 × 10-7 

Zr-93 926 4.34 × 10-10 926 2.05 × 10-10 926 3.54 × 10-10 

Total 539 5.45 × 10-5 687 2.15 × 10-5 687 3.76 × 10-5 

 

 

When Time equals zero, the unit fluxes are smaller than 1×10-30 Bq/a in the period before 2000 a.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    15 
 

Table 4 �² Contribution to total peak dose rate  (< 2000 a) per nuclide  for the wetland  receptor  based 

on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult  
Contribution 

(%) 
Children 

Contribution 

(%) 
Infant 

Contribution 

(%) 

Ag-108m 3.32 × 10-5 61.0 6.35 × 10-6 29.6 8.40 × 10-6 22.3 

Am-241 1.48 × 10-6 2.7 5.74 × 10-7 2.7 1.14 × 10-6 3.0 

Am-242m 7.47 × 10-10 0.0 1.78 × 10-10 0.0 3.48 × 10-10 0.0 

Am-243 8.26 × 10-8 0.2 3.34 × 10-8 0.2 6.34 × 10-8 0.2 

Be-10 1.54 × 10-10 0.0 2.28 × 10-10 0.0 6.10 × 10-10 0.0 

C-14 4.76 × 10-8 0.1 4.71 × 10-8 0.2 7.78 × 10-8 0.2 

Ca-41 3.19 × 10-8 0.1 2.75 × 10-7 1.3 2.46 × 10-7 0.7 

Cl-36 4.27 × 10-7 0.8 2.30 × 10-6 10.7 6.83 × 10-6 18.2 

Cm-244 7.74 × 10-16 0.0 1.26 × 10-18 0.0 3.04 × 10-18 0.0 

Cs-135 7.69 × 10-9 0.0 5.98 × 10-9 0.0 5.57 × 10-9 0.0 

Cs-137 7.34 × 10-8 0.1 1.24 × 10-9 0.0 1.09 × 10-9 0.0 

H-3 8.89 × 10-18 0.0 2.63 × 10-47 0.0 4.73 × 10-47 0.0 

I-129 4.63 × 10-7 0.8 7.98 × 10-7 3.7 7.26 × 10-7 1.9 

Mo-93 1.84 × 10-6 3.4 2.13 × 10-6 9.9 2.33 × 10-6 6.2 

Nb-94 1.37 × 10-5 25.1 2.81 × 10-6 13.1 3.34 × 10-6 8.9 

Ni-59 1.21 × 10-7 0.2 1.06 × 10-6 4.9 2.94 × 10-6 7.8 

Ni-63 7.49 × 10-7 1.4 2.55 × 10-6 11.9 6.85 × 10-6 18.2 

Np-236 2.76 × 10-11 0.0 6.43 × 10-11 0.0 6.46 × 10-11 0.0 

Np-237 4.94 × 10-9 0.0 1.30 × 10-8 0.1 1.84 × 10-8 0.0 

Pa-231 1.88 × 10-8 0.0 2.90 × 10-8 0.1 3.23 × 10-8 0.1 

Pd-107 2.21 × 10-11 0.0 1.62 × 10-10 0.0 3.61 × 10-10 0.0 

Pu-236 5.20 × 10-11 0.0 8.59 × 10-11 0.0 2.34 × 10-10 0.0 

Pu-238 2.58 × 10-8 0.0 4.22 × 10-9 0.0 8.73 × 10-9 0.0 

Pu-239 5.26 × 10-7 1.0 2.48 × 10-7 1.2 4.80 × 10-7 1.3 

Pu-240 5.33 × 10-7 1.0 2.48 × 10-7 1.2 4.81 × 10-7 1.3 
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Pu-241 7.95 × 10-18 0.0 1.74 × 10-45 0.0 2.42 × 10-45 0.0 

Pu-242 1.30 × 10-9 0.0 6.17 × 10-10 0.0 1.19 × 10-9 0.0 

Pu-244 3.00 × 10-15 0.0 7.76 × 10-16 0.0 1.15 × 10-15 0.0 

Ra-226 5.51 × 10-8 0.1 3.32 × 10-7 1.5 5.91 × 10-7 1.6 

Se-79 1.12 × 10-7 0.2 4.23 × 10-7 2.0 5.33 × 10-7 1.4 

Sn-126 5.88 × 10-8 0.1 1.91 × 10-8 0.1 2.75 × 10-8 0.1 

Sr-90 7.80 × 10-10 0.0 7.06 × 10-11 0.0 7.28 × 10-11 0.0 

Tc-99 3.49 × 10-7 0.6 5.54 × 10-7 2.6 1.64 × 10-6 4.4 

Th-229 7.90 × 10-10 0.0 1.00 × 10-9 0.0 1.62 × 10-9 0.0 

Th-230 4.12 × 10-9 0.0 4.01 × 10-9 0.0 5.45 × 10-9 0.0 

Th-232 1.42 × 10-13 0.0 3.29 × 10-13 0.0 4.11 × 10-13 0.0 

U-232 1.97 × 10-10 0.0 2.37 × 10-10 0.0 3.23 × 10-10 0.0 

U-233 6.96 × 10-10 0.0 8.50 × 10-10 0.0 1.10 × 10-9 0.0 

U-234 2.68 × 10-7 0.5 3.21 × 10-7 1.5 4.06 × 10-7 1.1 

U-235 1.67 × 10-8 0.0 1.59 × 10-8 0.1 2.12 × 10-8 0.1 

U-236 1.94 × 10-7 0.4 2.28 × 10-7 1.1 3.05 × 10-7 0.8 

U-238 8.04 × 10-8 0.1 9.43 × 10-8 0.4 1.31 × 10-7 0.3 

Zr-93 6.54 × 10-11 0.0 1.13 × 10-10 0.0 1.95 × 10-10 0.0 

Total 5.45 × 10-5   2.15 × 10-5   3.76 × 10-5   
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1.3 Dose rate of river receptor  (Kleine Nete)  

 

 

Figure 9 �² Total dose rate  for river  receptor  (Kleine Nete)  based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 10 �² Dose rate  for river  receptor  (Kleine Nete)  �² Adults based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 11 �² Dose rate  for river  receptor  (Kleine Nete)  �² Children based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 12 �² Dose rate  for river  receptor (Kleine Nete) �² Infant based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Table 5 - Peak doses and time (< 2000 a) per nuclide  for the dose rate  of the river  receptor  (Kleine 

Nete) based on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult   Children   Infant   

  Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) 

Ag-108m 466 3.83 × 10-8 466 7.71 × 10-9 466 1.23 × 10-8 

Am-241 466 4.35 × 10-8 466 3.62 × 10-8 466 4.54 × 10-8 

Am-242m 460 2.81 × 10-11 460 2.35 × 10-11 460 2.89 × 10-11 

Am-243 2000 2.17 × 10-9 2000 1.67 × 10-9 2000 2.15 × 10-9 

Be-10 687 8.54 × 10-12 687 1.24 × 10-11 687 3.95 × 10-11 

C-14 687 4.59 × 10-8 687 2.36 × 10-8 687 1.26 × 10-7 

Ca-41 1000 1.60 × 10-9 1000 3.17 × 10-9 1000 2.69 × 10-9 

Cl-36 746 2.22 × 10-9 746 4.87 × 10-9 746 1.37 × 10-8 

Cm-244 381 2.89 × 10-15 381 2.43 × 10-15 381 4.21 × 10-15 

Cs-135 687 3.21 × 10-10 687 1.53 × 10-10 687 2.72 × 10-10 

Cs-137 387 2.84 × 10-8 387 1.06 × 10-8 387 1.81 × 10-8 

H-3 387 1.16 × 10-16 387 1.31 × 10-16 387 1.91 × 10-16 

I-129 687 1.38 × 10-8 687 1.60 × 10-8 687 1.79 × 10-8 

Mo-93 692 5.39 × 10-9 692 5.49 × 10-9 692 6.36 × 10-9 

Nb-94 1888 2.30 × 10-8 1888 5.71 × 10-9 1888 9.66 × 10-9 

Ni-59 978 3.19 × 10-9 978 4.47 × 10-9 978 1.32 × 10-8 

Ni-63 687 3.26 × 10-9 687 4.73 × 10-9 687 1.38 × 10-8 

Np-236 983 3.99 × 10-12 983 3.13 × 10-12 983 2.98 × 10-12 

Np-237 1000 9.35 × 10-10 1000 7.00 × 10-10 1000 9.67 × 10-10 

Pa-231 2000 2.89 × 10-10 2000 2.99 × 10-10 2000 3.12 × 10-10 

Pd-107 926 3.54 × 10-13 926 6.25 × 10-13 926 1.43 × 10-12 

Pu-236 1000 1.35 × 10-11 1000 1.23 × 10-11 1000 1.79 × 10-11 

Pu-238 393 9.71 × 10-10 393 7.96 × 10-10 393 8.82 × 10-10 

Pu-239 1888 1.91 × 10-8 1888 1.61 × 10-8 1888 1.69 × 10-8 

Pu-240 1753 1.75 × 10-8 1753 1.47 × 10-8 1753 1.53 × 10-8 S
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Pu-241 381 1.29 × 10-16 381 1.08 × 10-16 381 8.04 × 10-17 

Pu-242 1933 4.90 × 10-11 1933 4.12 × 10-11 1933 4.27 × 10-11 

Pu-244 1955 3.20 × 10-17 1955 2.11 × 10-17 1955 2.27 × 10-17 

Ra-226 2000 4.06 × 10-9 2000 7.82 × 10-9 2000 9.02 × 10-9 

Se-79 698 6.47 × 10-10 698 2.06 × 10-9 698 3.38 × 10-9 

Sn-126 687 7.35 × 10-11 687 3.18 × 10-11 687 1.64 × 10-10 

Sr-90 423 2.74 × 10-11 423 4.47 × 10-11 423 4.58 × 10-11 

Tc-99 687 3.25 × 10-9 687 4.92 × 10-9 687 1.36 × 10-8 

Th-229 2000 2.99 × 10-11 2000 3.80 × 10-11 2000 7.14 × 10-11 

Th-230 2000 3.07 × 10-10 2000 2.38 × 10-10 2000 3.75 × 10-10 

Th-232 2000 7.09 × 10-15 2000 1.88 × 10-14 2000 2.73 × 10-14 

U-232 460 1.36 × 10-12 460 2.16 × 10-12 460 2.85 × 10-12 

U-233 687 9.30 × 10-12 687 1.08 × 10-11 687 1.34 × 10-11 

U-234 687 3.57 × 10-9 687 4.09 × 10-9 687 4.97 × 10-9 

U-235 687 1.86 × 10-10 687 1.97 × 10-10 687 2.52 × 10-10 

U-236 687 2.58 × 10-9 687 2.92 × 10-9 687 3.73 × 10-9 

U-238 687 1.04 × 10-9 687 1.20 × 10-9 687 1.60 × 10-9 

Zr-93 926 3.85 × 10-11 926 1.73 × 10-11 926 3.04 × 10-11 

Total 539 2.05 × 10-7 687 1.39 × 10-7 687 2.93 × 10-7 

 

 

When Time equals zero, the unit fluxes are smaller than 1×10-30 Bq/a in the period before 2000 a.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    23 
 

Table 6 �² Contribution to total peak dose rate  (< 2000 a) per nuclide  for the river  receptor  (Kleine 

Nete)  based on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult  
Contribution 

(%) 
Children 

Contribution 

(%) 
Infant 

Contribution 

(%) 

Ag-108m 3.80 × 10-8 18.6 6.29 × 10-9 4.5 9.99 × 10-9 3.4 

Am-241 4.34 × 10-8 21.2 2.98 × 10-8 21.5 3.74 × 10-8 12.8 

Am-242m 2.16 × 10-11 0.0 9.20 × 10-12 0.0 1.13 × 10-11 0.0 

Am-243 1.92 × 10-9 0.9 1.54 × 10-9 1.1 1.97 × 10-9 0.7 

Be-10 8.14 × 10-12 0.0 1.24 × 10-11 0.0 3.95 × 10-11 0.0 

C-14 4.46 × 10-8 21.8 2.36 × 10-8 16.9 1.26 × 10-7 42.9 

Ca-41 2.32 × 10-10 0.1 1.52 × 10-9 1.1 1.29 × 10-9 0.4 

Cl-36 1.01 × 10-9 0.5 4.22 × 10-9 3.0 1.19 × 10-8 4.0 

Cm-244 1.48 × 10-17 0.0 4.06 × 10-20 0.0 7.02 × 10-20 0.0 

Cs-135 3.05 × 10-10 0.1 1.53 × 10-10 0.1 2.72 × 10-10 0.1 

Cs-137 1.81 × 10-9 0.9 2.35 × 10-11 0.0 4.02 × 10-11 0.0 

H-3 3.08 × 10-19 0.0 8.03 × 10-49 0.0 1.17 × 10-48 0.0 

I-129 1.31 × 10-8 6.4 1.60 × 10-8 11.5 1.79 × 10-8 6.1 

Mo-93 5.17 × 10-9 2.5 5.46 × 10-9 3.9 6.32 × 10-9 2.2 

Nb-94 1.54 × 10-8 7.5 3.99 × 10-9 2.9 6.75 × 10-9 2.3 

Ni-59 4.05 × 10-10 0.2 2.21 × 10-9 1.6 6.53 × 10-9 2.2 

Ni-63 2.31 × 10-9 1.1 4.73 × 10-9 3.4 1.38 × 10-8 4.7 

Np-236 4.32 × 10-13 0.0 1.47 × 10-12 0.0 1.40 × 10-12 0.0 

Np-237 9.72 × 10-11 0.0 3.21 × 10-10 0.2 4.43 × 10-10 0.2 

Pa-231 2.94 × 10-11 0.0 4.28 × 10-11 0.0 4.46 × 10-11 0.0 

Pd-107 5.27 × 10-14 0.0 3.47 × 10-13 0.0 7.92 × 10-13 0.0 

Pu-236 1.15 × 10-12 0.0 3.77 × 10-12 0.0 5.51 × 10-12 0.0 

Pu-238 6.03 × 10-10 0.3 1.86 × 10-10 0.1 2.06 × 10-10 0.1 

Pu-239 1.25 × 10-8 6.1 1.10 × 10-8 7.9 1.15 × 10-8 3.9 

Pu-240 1.27 × 10-8 6.2 1.10 × 10-8 7.9 1.15 × 10-8 3.9 
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Pu-241 1.90 × 10-19 0.0 7.63 × 10-47 0.0 5.68 × 10-47 0.0 

Pu-242 3.11 × 10-11 0.0 2.74 × 10-11 0.0 2.84 × 10-11 0.0 

Pu-244 2.02 × 10-17 0.0 1.40 × 10-17 0.0 1.51 × 10-17 0.0 

Ra-226 2.31 × 10-10 0.1 1.48 × 10-9 1.1 1.70 × 10-9 0.6 

Se-79 5.56 × 10-10 0.3 2.01 × 10-9 1.4 3.29 × 10-9 1.1 

Sn-126 7.01 × 10-11 0.0 3.18 × 10-11 0.0 1.64 × 10-10 0.1 

Sr-90 5.60 × 10-12 0.0 4.47 × 10-13 0.0 4.58 × 10-13 0.0 

Tc-99 3.09 × 10-9 1.5 4.92 × 10-9 3.5 1.36 × 10-8 4.6 

Th-229 1.07 × 10-11 0.0 1.58 × 10-11 0.0 2.97 × 10-11 0.0 

Th-230 6.24 × 10-11 0.0 6.48 × 10-11 0.0 1.02 × 10-10 0.0 

Th-232 1.43 × 10-15 0.0 5.09 × 10-15 0.0 7.36 × 10-15 0.0 

U-232 1.26 × 10-12 0.0 2.10 × 10-12 0.0 2.77 × 10-12 0.0 

U-233 8.81 × 10-12 0.0 1.08 × 10-11 0.0 1.34 × 10-11 0.0 

U-234 3.40 × 10-9 1.7 4.09 × 10-9 2.9 4.97 × 10-9 1.7 

U-235 1.77 × 10-10 0.1 1.97 × 10-10 0.1 2.52 × 10-10 0.1 

U-236 2.46 × 10-9 1.2 2.92 × 10-9 2.1 3.73 × 10-9 1.3 

U-238 9.88 × 10-10 0.5 1.20 × 10-9 0.9 1.60 × 10-9 0.5 

Zr-93 5.79 × 10-12 0.0 9.53 × 10-12 0.0 1.68 × 10-11 0.0 

Total 2.05 × 10-7   1.39 × 10-7   2.93 × 10-7   
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2 Dose rate per parent  
 

2.1 Dose rate of well receptor  

 

 

 

Figure 13 �² Dose rate  for well receptor per parent �² Adults based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 14 �² Dose rate  for well receptor per parent �² Children based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 15 �² Dose rate  for well receptor per parent �² Infant based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Table 7 - Peak doses and time (< 2000 a) per parent  for the dose rate  of the well receptor  based on 

Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult   Children   Infant   

  Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) 

Ag-108m 466 1.03 × 10-5 466 7.68 × 10-6 466 1.09 × 10-5 

Am-241 466 4.06 × 10-5 466 3.36 × 10-5 466 3.88 × 10-5 

Am-242m 460 1.34 × 10-7 460 1.08 × 10-7 460 1.23 × 10-7 

Am-243 2000 3.61 × 10-6 2000 2.89 × 10-6 2000 3.40 × 10-6 

Be-10 687 9.79 × 10-9 687 1.61 × 10-8 687 3.66 × 10-8 

C-14 687 1.04 × 10-6 687 9.21 × 10-7 687 1.54 × 10-6 

Ca-41 1000 2.03 × 10-6 1000 4.23 × 10-6 1000 3.18 × 10-6 

Cl-36 746 2.94 × 10-6 746 6.63 × 10-6 746 1.80 × 10-5 

Cm-244 1753 1.56 × 10-7 1753 1.26 × 10-7 1753 1.36 × 10-7 

Cs-135 687 2.20 × 10-7 687 1.43 × 10-7 687 1.15 × 10-7 

Cs-137 387 1.55 × 10-5 387 8.87 × 10-6 387 6.21 × 10-6 

H-3 387 1.61 × 10-13 387 1.82 × 10-13 387 2.63 × 10-13 

I-129 687 1.42 × 10-5 687 1.91 × 10-5 687 1.50 × 10-5 

Mo-93 692 7.58 × 10-6 692 7.69 × 10-6 692 8.92 × 10-6 

Nb-94 1888 3.08 × 10-5 1888 7.49 × 10-6 1888 9.93 × 10-6 

Ni-59 978 3.66 × 10-6 978 5.80 × 10-6 978 1.37 × 10-5 

Ni-63 687 3.68 × 10-6 687 6.08 × 10-6 687 1.38 × 10-5 

Np-236 1000 2.90 × 10-8 1000 2.60 × 10-8 1000 3.61 × 10-8 

Np-237 983 1.09 × 10-6 983 8.31 × 10-7 983 1.10 × 10-6 

Pd-107 926 5.17 × 10-10 926 9.08 × 10-10 926 2.06 × 10-9 

Pu-238 393 1.52 × 10-6 393 1.21 × 10-6 393 1.38 × 10-6 

Pu-239 1866 3.10 × 10-5 1866 2.51 × 10-5 1866 2.70 × 10-5 

Pu-240 1753 2.84 × 10-5 1753 2.30 × 10-5 1753 2.47 × 10-5 

Pu-241 466 2.85 × 10-5 466 2.36 × 10-5 466 2.73 × 10-5 

Pu-242 1933 8.00 × 10-8 1933 6.50 × 10-8 1933 6.91 × 10-8 S
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Pu-244 2000 5.06 × 10-14 2000 3.88 × 10-14 2000 4.25 × 10-14 

Se-79 698 7.63 × 10-7 698 2.63 × 10-6 698 3.35 × 10-6 

Sn-126 687 2.49 × 10-8 687 1.81 × 10-8 687 3.23 × 10-8 

Sr-90 423 3.73 × 10-8 423 6.19 × 10-8 423 6.07 × 10-8 

Tc-99 687 4.31 × 10-6 687 6.70 × 10-6 687 1.73 × 10-5 

Th-229 1776 1.03 × 10-8 1776 1.45 × 10-8 1776 2.04 × 10-8 

U-232 387 7.99 × 10-10 387 1.27 × 10-9 387 1.67 × 10-9 

U-233 2000 2.88 × 10-8 2000 3.98 × 10-8 2000 5.51 × 10-8 

U-234 2000 6.90 × 10-6 2000 1.23 × 10-5 2000 1.32 × 10-5 

U-235 2000 4.96 × 10-7 2000 5.12 × 10-7 2000 5.44 × 10-7 

U-236 687 3.61 × 10-6 687 4.07 × 10-6 687 5.19 × 10-6 

U-238 687 1.45 × 10-6 687 1.69 × 10-6 687 2.23 × 10-6 

Zr-93 926 4.08 × 10-8 926 2.10 × 10-8 926 2.46 × 10-8 

Total 539 1.88 × 10-4 612 1.65 × 10-4 687 2.12 × 10-4 

 

 

When Time equals zero, the unit fluxes are smaller than 1×10-30 Bq/a in the period before 2000 a. 
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Table 8 �² Contribution to total peak dose rate  (< 2000 a) per parent  for the well receptor  based on 

Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult  
Contribution 

(%) 
Children 

Contribution 

(%) 
Infant 

Contribution 

(%) 

Ag-108m 1.02 × 10-5 5.4 6.97 × 10-6 4.2 8.90 × 10-6 4.2 

Am-241 4.05 × 10-5 21.5 3.08 × 10-5 18.7 3.21 × 10-5 15.1 

Am-242m 1.20 × 10-7 0.1 8.40 × 10-8 0.1 8.51 × 10-8 0.0 

Am-243 2.98 × 10-6 1.6 2.45 × 10-6 1.5 2.93 × 10-6 1.4 

Be-10 9.33 × 10-9 0.0 1.58 × 10-8 0.0 3.66 × 10-8 0.0 

C-14 1.01 × 10-6 0.5 9.15 × 10-7 0.6 1.54 × 10-6 0.7 

Ca-41 2.94 × 10-7 0.2 1.21 × 10-6 0.7 1.53 × 10-6 0.7 

Cl-36 1.33 × 10-6 0.7 4.49 × 10-6 2.7 1.56 × 10-5 7.4 

Cm-244 1.13 × 10-7 0.1 9.37 × 10-8 0.1 1.01 × 10-7 0.0 

Cs-135 2.09 × 10-7 0.1 1.41 × 10-7 0.1 1.15 × 10-7 0.1 

Cs-137 9.90 × 10-7 0.5 1.08 × 10-7 0.1 1.38 × 10-8 0.0 

H-3 4.28 × 10-16 0.0 1.12 × 10-45 0.0 1.62 × 10-45 0.0 

I-129 1.35 × 10-5 7.2 1.88 × 10-5 11.4 1.50 × 10-5 7.0 

Mo-93 7.27 × 10-6 3.9 7.61 × 10-6 4.6 8.88 × 10-6 4.2 

Nb-94 2.06 × 10-5 11.0 5.16 × 10-6 3.1 6.94 × 10-6 3.3 

Ni-59 4.64 × 10-7 0.2 1.60 × 10-6 1.0 6.78 × 10-6 3.2 

Ni-63 2.61 × 10-6 1.4 5.65 × 10-6 3.4 1.38 × 10-5 6.5 

Np-236 3.86 × 10-9 0.0 6.01 × 10-9 0.0 1.44 × 10-8 0.0 

Np-237 1.18 × 10-7 0.1 2.10 × 10-7 0.1 5.16 × 10-7 0.2 

Pd-107 7.70 × 10-11 0.0 2.97 × 10-10 0.0 1.14 × 10-9 0.0 

Pu-238 9.08 × 10-7 0.5 4.23 × 10-7 0.3 2.78 × 10-7 0.1 

Pu-239 2.04 × 10-5 10.9 1.71 × 10-5 10.4 1.86 × 10-5 8.7 

Pu-240 2.06 × 10-5 11.0 1.71 × 10-5 10.4 1.85 × 10-5 8.7 

Pu-241 2.84 × 10-5 15.1 2.16 × 10-5 13.1 2.25 × 10-5 10.6 

Pu-242 5.08 × 10-8 0.0 4.26 × 10-8 0.0 4.60 × 10-8 0.0 
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Pu-244 2.86 × 10-14 0.0 2.27 × 10-14 0.0 2.55 × 10-14 0.0 

Se-79 6.56 × 10-7 0.3 2.47 × 10-6 1.5 3.26 × 10-6 1.5 

Sn-126 2.38 × 10-8 0.0 1.78 × 10-8 0.0 3.23 × 10-8 0.0 

Sr-90 7.62 × 10-9 0.0 3.09 × 10-9 0.0 6.07 × 10-10 0.0 

Tc-99 4.10 × 10-6 2.2 6.59 × 10-6 4.0 1.73 × 10-5 8.1 

Th-229 7.36 × 10-9 0.0 1.07 × 10-8 0.0 1.51 × 10-8 0.0 

U-232 3.50 × 10-10 0.0 2.78 × 10-10 0.0 1.77 × 10-10 0.0 

U-233 1.77 × 10-8 0.0 2.38 × 10-8 0.0 3.29 × 10-8 0.0 

U-234 5.12 × 10-6 2.7 6.89 × 10-6 4.2 9.05 × 10-6 4.3 

U-235 2.91 × 10-7 0.2 3.23 × 10-7 0.2 4.13 × 10-7 0.2 

U-236 3.44 × 10-6 1.8 4.00 × 10-6 2.4 5.19 × 10-6 2.4 

U-238 1.38 × 10-6 0.7 1.66 × 10-6 1.0 2.23 × 10-6 1.0 

Zr-93 6.14 × 10-9 0.0 6.83 × 10-9 0.0 1.36 × 10-8 0.0 

Total 1.88 × 10-4   1.65 × 10-4   2.12 × 10-4   
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2.2 Dose rate of river  receptor  (Kleine Nete)  

 

 

 

Figure 16 �² Dose rate  for river receptor  (Kleine Nete)  per parent �² Adults based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 17 �² Dose rate  for river receptor  (Kleine Nete)  per parent �² Children based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    34 
 

 

 

Figure 18 �² Dose rate  for river receptor  (Kleine Nete)  per parent �² Infant based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Table 9 - Peak doses and time (< 2000 a) per parent  for the dose rate  of the river  receptor  (Kleine 

Nete) based on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult   Children   Infant   

  Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) 

Ag-108m 466 3.83 × 10-8 466 7.71 × 10-9 466 1.23 × 10-8 

Am-241 466 2.55 × 10-8 466 2.12 × 10-8 466 2.66 × 10-8 

Am-242m 460 8.29 × 10-11 460 6.85 × 10-11 460 7.87 × 10-11 

Am-243 2000 2.36 × 10-9 2000 1.84 × 10-9 2000 2.32 × 10-9 

Be-10 687 8.54 × 10-12 687 1.24 × 10-11 687 3.95 × 10-11 

C-14 687 4.59 × 10-8 687 2.36 × 10-8 687 1.26 × 10-7 

Ca-41 1000 1.60 × 10-9 1000 3.17 × 10-9 1000 2.69 × 10-9 

Cl-36 746 2.22 × 10-9 746 4.87 × 10-9 746 1.37 × 10-8 

Cm-244 1753 9.55 × 10-11 1753 8.01 × 10-11 1753 8.38 × 10-11 

Cs-135 687 3.21 × 10-10 687 1.53 × 10-10 687 2.72 × 10-10 

Cs-137 387 2.84 × 10-8 387 1.06 × 10-8 387 1.81 × 10-8 

H-3 387 1.16 × 10-16 387 1.31 × 10-16 387 1.91 × 10-16 

I-129 687 1.38 × 10-8 687 1.60 × 10-8 687 1.79 × 10-8 

Mo-93 692 5.39 × 10-9 692 5.49 × 10-9 692 6.36 × 10-9 

Nb-94 1888 2.30 × 10-8 1888 5.71 × 10-9 1888 9.66 × 10-9 

Ni-59 978 3.19 × 10-9 978 4.47 × 10-9 978 1.32 × 10-8 

Ni-63 687 3.26 × 10-9 687 4.73 × 10-9 687 1.38 × 10-8 

Np-236 1000 1.85 × 10-11 1000 1.71 × 10-11 1000 2.31 × 10-11 

Np-237 983 8.09 × 10-10 983 6.06 × 10-10 983 8.37 × 10-10 

Pd-107 926 3.54 × 10-13 926 6.25 × 10-13 926 1.43 × 10-12 

Pu-238 393 9.33 × 10-10 393 7.66 × 10-10 393 8.49 × 10-10 

Pu-239 1866 1.90 × 10-8 1866 1.59 × 10-8 1866 1.67 × 10-8 

Pu-240 1753 1.74 × 10-8 1753 1.46 × 10-8 1753 1.53 × 10-8 

Pu-241 466 1.80 × 10-8 466 1.49 × 10-8 466 1.87 × 10-8 

Pu-242 1933 4.89 × 10-11 1933 4.12 × 10-11 1933 4.26 × 10-11 S
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Pu-244 2000 3.66 × 10-17 2000 2.50 × 10-17 2000 2.69 × 10-17 

Se-79 698 6.47 × 10-10 698 2.06 × 10-9 698 3.38 × 10-9 

Sn-126 687 7.35 × 10-11 687 3.18 × 10-11 687 1.64 × 10-10 

Sr-90 423 2.74 × 10-11 423 4.47 × 10-11 423 4.58 × 10-11 

Tc-99 687 3.25 × 10-9 687 4.92 × 10-9 687 1.36 × 10-8 

Th-229 1776 8.55 × 10-12 1776 1.09 × 10-11 1776 2.04 × 10-11 

U-232 387 5.75 × 10-13 387 9.11 × 10-13 387 1.20 × 10-12 

U-233 2000 2.35 × 10-11 2000 2.96 × 10-11 2000 5.37 × 10-11 

U-234 2000 5.36 × 10-9 2000 9.19 × 10-9 2000 1.08 × 10-8 

U-235 2000 3.41 × 10-10 2000 3.55 × 10-10 2000 3.83 × 10-10 

U-236 687 2.58 × 10-9 687 2.92 × 10-9 687 3.73 × 10-9 

U-238 687 1.04 × 10-9 687 1.21 × 10-9 687 1.60 × 10-9 

Zr-93 926 3.85 × 10-11 926 1.73 × 10-11 926 3.04 × 10-11 

Total 539 2.05 × 10-7 687 1.39 × 10-7 687 2.93 × 10-7 

 

 

When Time equals zero, the unit fluxes are smaller than 1×10-30 Bq/a in the period before 2000 a.  
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Table 10 �² Contribution to total peak dose rate  (< 2000 a) per parent  for the river  receptor  (Kleine 

Nete) based on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult  
Contribution 

(%) 
Children 

Contribution 

(%) 
Infant 

Contribution 

(%) 

Ag-108m 3.80 × 10-8 18.6 6.29 × 10-9 4.5 9.99 × 10-9 3.4 

Am-241 2.55 × 10-8 12.4 1.76 × 10-8 12.6 2.20 × 10-8 7.5 

Am-242m 7.40 × 10-11 0.0 4.74 × 10-11 0.0 5.36 × 10-11 0.0 

Am-243 1.96 × 10-9 1.0 1.57 × 10-9 1.1 2.01 × 10-9 0.7 

Be-10 8.14 × 10-12 0.0 1.24 × 10-11 0.0 3.95 × 10-11 0.0 

C-14 4.46 × 10-8 21.8 2.36 × 10-8 16.9 1.26 × 10-7 42.9 

Ca-41 2.32 × 10-10 0.1 1.52 × 10-9 1.1 1.29 × 10-9 0.4 

Cl-36 1.01 × 10-9 0.5 4.22 × 10-9 3.0 1.19 × 10-8 4.0 

Cm-244 6.92 × 10-11 0.0 6.00 × 10-11 0.0 6.28 × 10-11 0.0 

Cs-135 3.05 × 10-10 0.1 1.53 × 10-10 0.1 2.72 × 10-10 0.1 

Cs-137 1.81 × 10-9 0.9 2.35 × 10-11 0.0 4.02 × 10-11 0.0 

H-3 3.08 × 10-19 0.0 8.03 × 10-49 0.0 1.17 × 10-48 0.0 

I-129 1.31 × 10-8 6.4 1.60 × 10-8 11.5 1.79 × 10-8 6.1 

Mo-93 5.17 × 10-9 2.5 5.46 × 10-9 3.9 6.32 × 10-9 2.2 

Nb-94 1.54 × 10-8 7.5 3.99 × 10-9 2.9 6.75 × 10-9 2.3 

Ni-59 4.05 × 10-10 0.2 2.21 × 10-9 1.6 6.53 × 10-9 2.2 

Ni-63 2.31 × 10-9 1.1 4.73 × 10-9 3.4 1.38 × 10-8 4.7 

Np-236 2.59 × 10-12 0.0 7.24 × 10-12 0.0 9.55 × 10-12 0.0 

Np-237 8.73 × 10-11 0.0 2.85 × 10-10 0.2 3.93 × 10-10 0.1 

Pd-107 5.27 × 10-14 0.0 3.47 × 10-13 0.0 7.92 × 10-13 0.0 

Pu-238 5.56 × 10-10 0.3 1.55 × 10-10 0.1 1.73 × 10-10 0.1 

Pu-239 1.25 × 10-8 6.1 1.10 × 10-8 7.9 1.15 × 10-8 3.9 

Pu-240 1.26 × 10-8 6.2 1.09 × 10-8 7.9 1.15 × 10-8 3.9 

Pu-241 1.79 × 10-8 8.7 1.23 × 10-8 8.9 1.55 × 10-8 5.3 

Pu-242 3.11 × 10-11 0.0 2.74 × 10-11 0.0 2.84 × 10-11 0.0 
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Pu-244 2.11 × 10-17 0.0 1.50 × 10-17 0.0 1.61 × 10-17 0.0 

Se-79 5.56 × 10-10 0.3 2.01 × 10-9 1.4 3.29 × 10-9 1.1 

Sn-126 7.01 × 10-11 0.0 3.18 × 10-11 0.0 1.64 × 10-10 0.1 

Sr-90 5.60 × 10-12 0.0 4.47 × 10-13 0.0 4.58 × 10-13 0.0 

Tc-99 3.09 × 10-9 1.5 4.92 × 10-9 3.5 1.36 × 10-8 4.6 

Th-229 6.13 × 10-12 0.0 8.05 × 10-12 0.0 1.51 × 10-11 0.0 

U-232 2.52 × 10-13 0.0 9.64 × 10-14 0.0 1.27 × 10-13 0.0 

U-233 1.33 × 10-11 0.0 1.84 × 10-11 0.0 2.77 × 10-11 0.0 

U-234 3.69 × 10-9 1.8 5.62 × 10-9 4.0 6.76 × 10-9 2.3 

U-235 2.07 × 10-10 0.1 2.40 × 10-10 0.2 2.97 × 10-10 0.1 

U-236 2.46 × 10-9 1.2 2.92 × 10-9 2.1 3.73 × 10-9 1.3 

U-238 9.89 × 10-10 0.5 1.21 × 10-9 0.9 1.60 × 10-9 0.5 

Zr-93 5.79 × 10-12 0.0 9.53 × 10-12 0.0 1.68 × 10-11 0.0 

Total 2.05 × 10-7   1.39 × 10-7   2.93 × 10-7   
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2.3 Dose rate of wetland  receptor  

 

 

 

Figure 19 �² Dose rate  for wetland receptor per parent �² Adults based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 20 �² Dose rate  for wetland receptor per parent �² Children based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Figure 21 �² Dose rate  for wetland receptor per parent �² Infant based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants).  
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Table 11 - Peak doses and time (< 2000 a) per parent  for the dose rate  of the wetland  receptor  based 

on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult   Children   Infant   

  Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) Time (a) Dose (Sv/a) 

Ag-108m 466 3.35 × 10-5 466 7.78 × 10-6 466 1.03 × 10-5 

Am-241 466 8.69 × 10-7 466 4.08 × 10-7 466 8.11 × 10-7 

Am-242m 460 3.31 × 10-9 460 1.48 × 10-9 460 3.01 × 10-9 

Am-243 2000 1.01 × 10-7 2000 4.01 × 10-8 2000 7.61 × 10-8 

Be-10 687 1.61 × 10-10 687 2.28 × 10-10 687 6.10 × 10-10 

C-14 687 4.91 × 10-8 687 4.71 × 10-8 687 7.78 × 10-8 

Ca-41 1000 2.20 × 10-7 1000 5.74 × 10-7 1000 5.13 × 10-7 

Cl-36 746 9.42 × 10-7 746 2.65 × 10-6 746 7.88 × 10-6 

Cm-244 1753 4.01 × 10-9 1753 1.80 × 10-9 1753 3.50 × 10-9 

Cs-135 687 8.09 × 10-9 687 5.98 × 10-9 687 5.57 × 10-9 

Cs-137 387 1.15 × 10-6 387 5.60 × 10-7 387 4.90 × 10-7 

H-3 387 3.34 × 10-15 387 4.28 × 10-15 387 7.71 × 10-15 

I-129 687 4.86 × 10-7 687 7.98 × 10-7 687 7.26 × 10-7 

Mo-93 692 1.92 × 10-6 692 2.14 × 10-6 692 2.34 × 10-6 

Nb-94 1888 2.04 × 10-5 1888 4.02 × 10-6 1888 4.79 × 10-6 

Ni-59 978 9.51 × 10-7 978 2.15 × 10-6 978 5.94 × 10-6 

Ni-63 687 1.06 × 10-6 687 2.55 × 10-6 687 6.85 × 10-6 

Np-236 1000 1.04 × 10-9 1000 6.09 × 10-10 1000 1.16 × 10-9 

Np-237 983 4.11 × 10-8 983 2.46 × 10-8 983 3.47 × 10-8 

Pd-107 926 1.49 × 10-10 926 2.92 × 10-10 926 6.51 × 10-10 

Pu-238 393 4.00 × 10-8 393 1.76 × 10-8 393 3.62 × 10-8 

Pu-239 1866 7.96 × 10-7 1866 3.59 × 10-7 1866 6.95 × 10-7 

Pu-240 1753 7.30 × 10-7 1753 3.28 × 10-7 1753 6.37 × 10-7 

Pu-241 466 6.11 × 10-7 466 2.87 × 10-7 466 5.70 × 10-7 

Pu-242 1933 2.05 × 10-9 1933 9.26 × 10-10 1933 1.78 × 10-9 S
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Pu-244 2000 4.93 × 10-15 2000 1.26 × 10-15 2000 1.90 × 10-15 

Se-79 698 1.30 × 10-7 698 4.35 × 10-7 698 5.48 × 10-7 

Sn-126 687 6.16 × 10-8 687 1.91 × 10-8 687 2.75 × 10-8 

Sr-90 423 3.81 × 10-9 423 7.06 × 10-9 423 7.28 × 10-9 

Tc-99 687 3.67 × 10-7 687 5.54 × 10-7 687 1.64 × 10-6 

Th-229 1776 6.30 × 10-10 1776 6.88 × 10-10 1776 1.11 × 10-9 

U-232 387 8.97 × 10-11 387 1.03 × 10-10 387 1.40 × 10-10 

U-233 2000 1.75 × 10-9 2000 1.92 × 10-9 2000 3.03 × 10-9 

U-234 2000 1.06 × 10-6 2000 1.86 × 10-6 2000 3.26 × 10-6 

U-235 2000 1.90 × 10-7 2000 2.07 × 10-7 2000 2.32 × 10-7 

U-236 687 2.03 × 10-7 687 2.28 × 10-7 687 3.05 × 10-7 

U-238 687 8.45 × 10-8 687 9.45 × 10-8 687 1.31 × 10-7 

Zr-93 926 4.34 × 10-10 926 2.05 × 10-10 926 3.54 × 10-10 

Total 539 5.45 × 10-5 687 2.15 × 10-5 687 3.76 × 10-5 

 

 

When Time equals zero, the unit fluxes are smaller than 1×10-30 Bq/a in the period before 2000 a. 
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Table 12 �² Contribution to total peak dose rate  (< 2000 a) per parent  for the wetland  receptor  based 

on Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

  Adult  
Contribution 

(%) 
Children 

Contribution 

(%) 
Infant 

Contribution 

(%) 

Ag-108m 3.32 × 10-5 61.0 6.35 × 10-6 29.6 8.40 × 10-6 22.3 

Am-241 8.67 × 10-7 1.6 3.38 × 10-7 1.6 6.71 × 10-7 1.8 

Am-242m 2.99 × 10-9 0.0 1.05 × 10-9 0.0 2.15 × 10-9 0.0 

Am-243 8.40 × 10-8 0.2 3.43 × 10-8 0.2 6.50 × 10-8 0.2 

Be-10 1.54 × 10-10 0.0 2.28 × 10-10 0.0 6.10 × 10-10 0.0 

C-14 4.76 × 10-8 0.1 4.71 × 10-8 0.2 7.78 × 10-8 0.2 

Ca-41 3.19 × 10-8 0.1 2.75 × 10-7 1.3 2.46 × 10-7 0.7 

Cl-36 4.27 × 10-7 0.8 2.30 × 10-6 10.7 6.83 × 10-6 18.2 

Cm-244 2.91 × 10-9 0.0 1.35 × 10-9 0.0 2.62 × 10-9 0.0 

Cs-135 7.69 × 10-9 0.0 5.98 × 10-9 0.0 5.57 × 10-9 0.0 

Cs-137 7.34 × 10-8 0.1 1.24 × 10-9 0.0 1.09 × 10-9 0.0 

H-3 8.89 × 10-18 0.0 2.63 × 10-47 0.0 4.73 × 10-47 0.0 

I-129 4.63 × 10-7 0.8 7.98 × 10-7 3.7 7.26 × 10-7 1.9 

Mo-93 1.84 × 10-6 3.4 2.13 × 10-6 9.9 2.33 × 10-6 6.2 

Nb-94 1.37 × 10-5 25.1 2.81 × 10-6 13.1 3.34 × 10-6 8.9 

Ni-59 1.21 × 10-7 0.2 1.06 × 10-6 4.9 2.94 × 10-6 7.8 

Ni-63 7.49 × 10-7 1.4 2.55 × 10-6 11.9 6.85 × 10-6 18.2 

Np-236 2.38 × 10-10 0.0 3.77 × 10-10 0.0 6.07 × 10-10 0.0 

Np-237 4.44 × 10-9 0.0 1.15 × 10-8 0.1 1.63 × 10-8 0.0 

Pd-107 2.21 × 10-11 0.0 1.62 × 10-10 0.0 3.61 × 10-10 0.0 

Pu-238 2.40 × 10-8 0.0 4.19 × 10-9 0.0 8.16 × 10-9 0.0 

Pu-239 5.25 × 10-7 1.0 2.47 × 10-7 1.1 4.78 × 10-7 1.3 

Pu-240 5.30 × 10-7 1.0 2.47 × 10-7 1.1 4.78 × 10-7 1.3 

Pu-241 6.09 × 10-7 1.1 2.37 × 10-7 1.1 4.71 × 10-7 1.3 

Pu-242 1.30 × 10-9 0.0 6.17 × 10-10 0.0 1.18 × 10-9 0.0 
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Pu-244 3.04 × 10-15 0.0 7.98 × 10-16 0.0 1.19 × 10-15 0.0 

Se-79 1.12 × 10-7 0.2 4.23 × 10-7 2.0 5.33 × 10-7 1.4 

Sn-126 5.88 × 10-8 0.1 1.91 × 10-8 0.1 2.75 × 10-8 0.1 

Sr-90 7.80 × 10-10 0.0 7.06 × 10-11 0.0 7.28 × 10-11 0.0 

Tc-99 3.49 × 10-7 0.6 5.54 × 10-7 2.6 1.64 × 10-6 4.4 

Th-229 4.51 × 10-10 0.0 5.10 × 10-10 0.0 8.24 × 10-10 0.0 

U-232 3.93 × 10-11 0.0 1.09 × 10-11 0.0 1.48 × 10-11 0.0 

U-233 1.03 × 10-9 0.0 1.32 × 10-9 0.0 1.87 × 10-9 0.0 

U-234 3.27 × 10-7 0.6 6.56 × 10-7 3.1 1.00 × 10-6 2.7 

U-235 3.55 × 10-8 0.1 4.50 × 10-8 0.2 5.35 × 10-8 0.1 

U-236 1.94 × 10-7 0.4 2.28 × 10-7 1.1 3.05 × 10-7 0.8 

U-238 8.05 × 10-8 0.1 9.45 × 10-8 0.4 1.31 × 10-7 0.3 

Zr-93 6.54 × 10-11 0.0 1.13 × 10-10 0.0 1.95 × 10-10 0.0 

Total 5.45 × 10-5   2.15 × 10-5   3.76 × 10-5   
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3 Activity and radiotoxicity flux es from disposal facility  
 

 

 

Figure 22 �² Activity fluxes from disposal facility based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants). 
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Figure 23 �² Cumulative activity fluxes from disposal facility based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants). 
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Figure 24 �² Radiotoxicity fluxes from disposal facility based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants). 
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Figure 25 �² Cumulative radiotoxicity fluxes from disposal facility based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants). 
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Figure 26 �² Radiotoxicity fluxes from disposal facility based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants) with BCF for adults in well receptor pathway.  
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Figure 27 �² Cumulative radiotoxicity fluxes from disposal facility based on Inventory  2013 V2 

(AES_5_EarlyDBE_Complexants) with BCF for adults in well receptor pathway.  
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4 Activity concentration in water for human co nsumption  
 

Table 13 - Activity concentration, derived consideration levels (DAC) and natural background 

concentration (if available) of safety relevant radionuclides based on Inventory  2013 V2 for 

AES_5_EarlyDBE_Complexants. 

  

Radionuclide 
Peak concentration 
[Bq/l] 

DAC [Bq/l] 
Peak 
Concentration/DAC 
[-] 

Ag-108m 4.49 × 10-1 5.96 × 101 0.01 

Am-241 1.86 × 10-1 6.85 × 10-1 0.27 

Am-242m 1.21 × 10-4 6.84 × 10-1 0.00 

Am-243 8.33 × 10-3 6.82 × 10-1 0.01 

Be-10 4.22 × 10-3 1.25 × 102 0.00 

C-14 3.34 × 100 2.36 × 102 0.01 

Ca-41 4.28 × 100 7.21 × 102 0.01 

Cl-36 5.14 × 10-1 1.47 × 102 0.00 

Cm-244 1.80 × 10-8 1.14 × 100 0.00 

Cs-135 1.79 × 10-2 6.85 × 101 0.00 

Cs-137 2.42 × 10-1 1.05 × 101 0.02 

H-3 2.77 × 10-6 1.00 × 102 0.00 

I-129 7.02 × 10-2 1.25 × 100 0.06 

Mo-93 8.18 × 10-1 4.27 × 101 0.02 

Nb-94 2.77 × 10-1 8.06 × 101 0.00 

Ni-59 2.36 × 101 2.17 × 103 0.01 

Ni-63 1.10 × 101 9.13 × 102 0.01 

Np-236 1.68 × 10-4 8.06 × 100 0.00 

Np-237 6.04 × 10-3 1.24 × 100 0.00 

Pa-231 1.99 × 10-4 1.93 × 10-1 0.00 

Pd-107 4.70 × 10-3 3.70 × 103 0.00 
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Pu-236 1.39 × 10-4 1.57 × 100 0.00 

Pu-238 3.76 × 10-3 5.96 × 10-1 0.01 

Pu-239 6.71 × 10-2 5.48 × 10-1 0.12 

Pu-240 6.12 × 10-2 5.48 × 10-1 0.11 

Pu-241 2.41 × 10-8 2.85 × 101 0.00 

Pu-242 1.79 × 10-4 5.71 × 10-1 0.00 

Pu-244 8.65 × 10-11 5.68 × 10-1 0.00 

Ra-226 5.47 × 10-3 4.89 × 10-1 0.01 

Se-79 3.71 × 10-2 4.72 × 101 0.00 

Sn-126 6.19 × 10-4 2.70 × 101 0.00 

Sr-90 5.89 × 10-4 4.46 × 100 0.00 

Tc-99 3.56 × 100 2.14 × 102 0.02 

Th-229 2.92 × 10-5 2.23 × 10-1 0.00 

Th-230 8.88 × 10-4 6.52 × 10-1 0.00 

Th-232 3.62 × 10-9 1.29 × 10-1 0.00 

U-232 2.05 × 10-6 2.89 × 10-1 0.00 

U-233 9.64 × 10-5 2.69 × 100 0.00 

U-234 3.84 × 10-2 2.80 × 100 0.01 

U-235 1.87 × 10-3 2.89 × 100 0.00 

U-236 2.89 × 10-2 2.91 × 100 0.01 

U-238 1.10 × 10-2 2.83 × 100 0.00 

Zr-93 1.08 × 10-2 1.13 × 102 0.00 

 

  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    55 
 

 

 

 

 

 

Figure 28 �² Ratio of radionuclide concentration over derived consideration reference level based on 

based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants). 
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Figure 29 �² Annual dose to adults from well water ingestion including background based on Inventory  

2013 V2 (AES_5_EarlyDBE_Complexants).  
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5 Radiological consequences on eye-lens and skin  
 

Table 14 �² Peak skin  dose and sum of peak skin and effective dose * for well receptor and adult on 

Inventory  2013 V2 for AES_5_EarlyDBE_Complexants. 

  

Radionuclide Skin dose [Bq/a] 
Sum skin dose and 
effective dose 
[Bq/a] 

Ag-108m 6.96 × 10-6 1.72 × 10-5 

Am-241 4.13 × 10-8 6.91 × 10-5 

Am-242m 1.52 × 10-11 4.45 × 10-8 

Am-243 1.28 × 10-7 3.42 × 10-6 

Be-10 3.85 × 10-10 1.02 × 10-8 

C-14 1.40 × 10-13 1.04 × 10-6 

Ca-41 0 × 100 2.03 × 10-6 

Cl-36 3.35 × 10-10 2.94 × 10-6 

Cm-244 3.27 × 10-18 3.97 × 10-12 

Cs-135 9.10 × 10-12 2.20 × 10-7 

Cs-137 3.03 × 10-7 1.58 × 10-5 

H-3 0 × 100 1.61 × 10-13 

I-129 5.37 × 10-11 1.42 × 10-5 

Mo-93 2.99 × 10-9 7.58 × 10-6 

Nb-94 3.63 × 10-5 6.71 × 10-5 

Ni-59 0 × 100 3.66 × 10-6 

Ni-63 0 × 100 3.68 × 10-6 

Np-236 7.21 × 10-12 5.39 × 10-9 

Np-237 6.10 × 10-10 1.26 × 10-6 

Pa-231 5.22 × 10-9 4.28 × 10-7 

Pd-107 0 × 100 5.17 × 10-10 

Pu-236 5.12 × 10-15 2.21 × 10-8 
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Pu-238 3.06 × 10-12 1.59 × 10-6 

Pu-239 2.72 × 10-10 3.13 × 10-5 

Pu-240 3.36 × 10-10 2.85 × 10-5 

Pu-241 8.32 × 10-20 2.12 × 10-13 

Pu-242 8.93 × 10-13 8.00 × 10-8 

Pu-244 5.11 × 10-15 4.81 × 10-14 

Ra-226 3.06 × 10-7 5.44 × 10-6 

Se-79 1.37 × 10-12 7.63 × 10-7 

Sn-126 2.02 × 10-8 4.52 × 10-8 

Sr-90 1.14 × 10-10 3.74 × 10-8 

Tc-99 4.81 × 10-12 4.31 × 10-6 

Th-229 5.99 × 10-10 3.66 × 10-8 

Th-230 1.69 × 10-11 3.72 × 10-7 

Th-232 7.49 × 10-13 8.90 × 10-12 

U-232 1.92 × 10-11 1.92 × 10-9 

U-233 3.68 × 10-12 1.30 × 10-8 

U-234 8.18 × 10-10 4.99 × 10-6 

U-235 3.12 × 10-8 2.91 × 10-7 

U-236 4.76 × 10-10 3.61 × 10-6 

U-238 3.36 × 10-7 1.78 × 10-6 

Zr-93 5.01 × 10-12 4.08 × 10-8 

Total  3.69 × 10-5 2.20 × 10-4 

 

 

*:Sum of skin dose and effective dose (section 1.1) is used to  show compliance with the limit for 
the effective dose to the lens of the eye (15  × 10-3 Sv/a)  
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Figure 30 �² Skin dose (Sv/a)  based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants ). 
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Figure 31 �² Sum of skin dose and effective dose for well receptor and adult (Sv/a) based on Inventory  

2013 V2 (AES_5_EarlyDBE_Complexants). Sum of skin dose and effective dose (section 1.1) is used to  

show compliance with the limit for the effective dose to the lens of the eye (15  × 10 -3 Sv/a)   
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6 Average Concentration in compartments  
 

 

 

 

 

 

Figure 32 �² Average concentration (Bq/m³) in different compartments of the disposal system for 10Be 

and 135Cs based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants). 
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Figure 33 �² Average concentration (Bq/m³) in different compartments of the disposal system for 129I 

and 59Ni based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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Figure 34 �² Average concentration (Bq/m³) in different compartments of the disposal system for 239Pu 

and 79Se based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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7 Total activity in compartments  

 

 

 

 

 

Figure 35 �² Total Activity (Bq) in different compartments of the disposal system for 10Be and 135Cs 

based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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Figure 36 �² Total Activity (Bq) in different compartments of the disposal system for 129I and 59Ni based 

on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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Figure 37 �² Total Activity (Bq) in different compartments of the disposal system for 239Pu and 79Se 

based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants). 
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8 Decay in compartments  
 

 

Figure 38 �² Decay in the compartments for type I  monoliths in general evolution (_al) based on 

Inventory  2013 V2 (AES_5_EarlyDBE_Complexants). 
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Figure 39 �² Decay in the compartments for type 1  monoliths in acc elerated degradation evolution 

(_deg) based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants). 
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Figure 40 �² Decay in the compartments for type 3  monoliths in general evolution (_al) based on 

Inventory  2013 V2 (AES_5_EarlyDBE_Complexants ). 
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Figure 41 �² Decay in the compartments for type 3 monoliths in accelerated degradation evolution 

(_deg) based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants). 
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9 Flux through compartments  

 

 

 

 

 

Figure 42 �² Activity flux (Bq/a) through different compartments of the disposal system for 10Be and 
135Cs based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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Figure 43 �² Activity flux (Bq/a) through different compartments of the disposal system for 129I and 
59Ni based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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Figure 44 �² Activity flux (Bq/a) through different compartments of the disposal system for 239Pu and 
79Se based on Inventory  2013 V2 (AES_5_EarlyDBE_Complexants).  
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10 Activity concentration surface plots  

 

 

Figure 45 �t Surface plots of activity concentration expressed as percentage of initial 
concentration in the disposal system for 10Be (AES_5_EarlyDBE_Complexants) for Type I (top) 
and Type III (bottom) monoliths. 
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Figure 46 �t Surface plots of activity concentration expressed as percentage of initial 
concentration in the disposal system for 135Cs (AES_5_EarlyDBE_Complexants) for Type I (top) 
and Type III (bottom) monoliths   
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Figure 47 �² Surface plots of activity concentration expressed as percentage of initial concentration in 

the disposal system for 129I (AES_5_EarlyDBE_Complexants) for Type I (top) and Type III (bottom) 

monoliths .  
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Figure 48 �² Surface plots of activity concentration expressed as percentage of initial concentration in 

the disposal system for 59Ni  (AES_5_EarlyDBE_Complexants) for Type I (top) and Type III (bottom) 

monoliths.   
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Figure 49 �² Surface plots of activity concentration expressed as percentage of initial concentration in 

the disposal system for 239Pu (AES_5_EarlyDBE_Complexants) for Type I (top) and Type III (bottom) 

monoliths.  
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11 Pressure distribution and velocity streamlines  
 

 

Figure 50 �² Pressure distribution and streamlines  (AES_5_EarlyDBE_Complexants) for Type I monoliths.  
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Figure 51 �² Pressure distribution and streamlines  (AES_5_EarlyDBE_Complexants) for Type III  

monoliths.  
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12 Spatial distribution of activity and radiotoxicity concentrations in the 
liquid and solid phases of the aquifer  

 

12.1 Spatial distribution of activity and radiotoxicity in the liquid phase  
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Figure 52 �² Spatial distribution of r adiotoxicity for adults and activity concentration  (in brackets)  of 
108mAg in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during t he given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.   
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Figure 53 �² Spatial distribution of radiotoxicity for a dults and activity concentration (in brackets)  of 
241Am in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.   
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Figure 54 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)   of 
242mAm in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do n ot 

necessarily occur at the same moment during given period.  
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Figure 55 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
243Am in the liquid phase of the aquifer (AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.   
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Figure 56 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
10Be in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 57 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
14C in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes represent 

the sum of maximum plumes of the individual radionuclides oc curring during the given period (0 -

650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not necessarily occur 

at the same moment during given period.  
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Figure 58 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
41Ca in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the gi ven 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 59 �² Spatial distribution of radiotoxicity for adults a nd activity concentration (in brackets)  of 
36CI in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes represent 

the sum of maximum plumes of the individual radionuclides occurring during the given period (0 -

650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not necessarily occur 

at the same moment during given period.  
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Figure 60 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
244Cm in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    96 
 

 

Figure 61 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
135Cs in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given peri od.  
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Figure 62 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
137Cs in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximu m plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 63 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
3H in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes represent 

the sum of maximum plumes of the individual radionuclides occurring dur ing the given period (0 -

650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not necessarily occur 

at the same moment during given period.  
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Figure 64 �² Spatial distribution of radiotoxicity fo r adults and activity concentration (in brackets)  of 
129I in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes represent 

the sum of maximum plumes of the individual radionuclides occurring during the given period (0 -

650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not necessarily occur 

at the same moment during given period.  
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Figure 65 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
93Mo in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the gi ven 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 66 �² Spatial distribution of radiotoxicity for adults a nd activity concentration (in brackets)  of 
49Nb in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 67 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
59Ni in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 68 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
63Ni in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 69 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
236Np in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 70 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
237Np in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring  during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 71 �² Spatial distribution of radiotoxici ty for adults and activity concentration (in brackets)  of 
231Pa in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants ). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 72 �² Spatial distribution of radiotoxicity for adults and activity concentration (in bra ckets)  of 
107Pd in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes  do not 

necessarily occur at the same moment during given period.  
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Figure 73 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
236Pu in the liquid phase of the aqui fer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment dur ing given period.  
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Figure 74 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
238Pu in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent  the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 75 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
239Pu in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual rad ionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 76 �² Spatial distrib ution of radiotoxicity for adults and activity concentration (in brackets)  of 
240Pu in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 77 �² Spatial distribution of radiotoxicity for adults and activity c oncentration (in brackets)  of 
241Pu in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 78 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
242Pu in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occu r at the same moment during given period.  
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Figure 79 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
244Pu in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occu r at the same moment during given period.  
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Figure 80 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
226Ra in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maxi mum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 81 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
79Se in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants ). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 82 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
126Sn in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 83 �² Spatial distribution of radiotoxicity for ad ults and activity concentration (in brackets)  of 
90Sr in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes represent 

the sum of maximum plumes of the individual radionuclides occurring during the given period (0 -

650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not necessarily occur 

at the same moment during given period.  
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Figure 84 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
99Tc in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 85 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
229Th in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given pe riod.  
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Figure 86 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
230Th in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 87 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
232Th in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides o ccurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 88 �² Spatial distribution of radi otoxicity for adults and activity concentration (in brackets)  of 
232U in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 89 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
233U in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 90 �² Spatial distribution of radiotoxicity for adults  and activity concentration (in brackets)  of 
234U in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 13 50-2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 91 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
235U in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 92 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
236U in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 93 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
238U in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes 

represent the sum of maximum plumes of the individual radionuclides occurring during the given 

period (0 -650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not 

necessarily occur at the same moment during given period.  
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Figure 94 �² Spatial distribution of radiotoxicity for adults and activity concentration (in brackets)  of 
93Zr in the liquid phase of the aquifer ( AES_5_EarlyDBE_Complexants). The maximum plumes represent 

the sum of maximum plumes of the individual radionuclides occurring d uring the given period (0 -

650a, 650-1000a, 1000-1350a and 1350 -2000a). These RN maximum plumes do not necessarily occur 

at the same moment during given period.  
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Figure 95 �² Spatial distribution of  total  radiotox icity for adults in the liquid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes  do not necessarily occur at the same moment during given 

period.  
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12.2 Spatial distribution of activity in the solid phase  

 

 

Figure 96 �² Spatial distribution of activity concentration of 108mAg in the  solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants).  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    134 
 

 

Figure 97 �² Spatial distribution of activity concentration of  241Am in the solid phase of the aquifer  

(AES_5_EarlyDBE_Complexants).  
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Figure 98 �² Spatial distribution of activity concentration of  242mAm in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0-650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 99 �² Spatial distribution of activity concentration of  243Am in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necess arily occur at the same moment during given 

period.  
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Figure 100 �² Spatial distribution of activity concentration of  10Be in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 101 �² Spatial distribution of activity concentration of  14C in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 102 �² Spatial distribution of activity concentration of  41Ca in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily  occur at the same moment during given 

period.  
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Figure 103 �² Spatial distribution of activity concentration of  36CI in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 104 �² Spatial distribution of activity concentration of  244Cm in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 105 �² Spatial distribution of activity concentration of  135Cs in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessar ily occur at the same moment during given 

period.  
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Figure 106 �² Spatial distribution of activity concentration of  137Cs in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum  of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 107 �² Spatial distribution of activity concentration of  3H in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 108 �² Spatial distribution of activity concentration of  129I in  the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 109 �² Spatial distribution of activity concentration of  93Mo in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of ma ximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 110 �² Spatial distribution of activity concentration of  49Nb in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 111 �² Spatial distribution of activity concentration of  59Ni in t he solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily oc cur at the same moment during given 

period.  
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Figure 112 �² Spatial distribution of activity concentration of  63Ni in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maxi mum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 113 �² Spatial distribution of activity concentration of  236Np in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 114 �² Spatial distribution of activity concentration of  237Np in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessa rily occur at the same moment during given 

period.  
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Figure 115 �² Spatial distribution of activity concentration of  231Pa in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the su m of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 116 �² Spatial distribution of activity concentration of  107Pd in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given perio d (0-650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 117 �² Spatial distribution of activity concentration of  236Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not nec essarily occur at the same moment during given 

period.  
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Figure 118 �² Spatial distribution of activity concentration of  238Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    156 
 

 

Figure 119 �² Spatial distribution of activity concentration of  239Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given  period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 120 �² Spatial distribution of activity concentrat ion of  240Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do n ot necessarily occur at the same moment during given 

period.  
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Figure 121 �² Spatial distribution of activity concentration of  241Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes repres ent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 122 �² Spatial distribution of activity concentration of  242Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the g iven period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 123 �² Spatial distribution of activity concentration of  244Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum p lumes do not necessarily occur at the same moment during given 

period.  
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Figure 124 �² Spatial distribution of activity concentration of  226Ra in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plu mes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 125 �² Spatial distribution of activity concentration of  79Se in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring duri ng the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 126 �² Spatial distribution of activit y concentration of  126Sn in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum  plumes do not necessarily occur at the same moment during given 

period.  
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Figure 127 �² Spatial distribution of activity concentration of  90Sr in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plu mes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 128 �² Spatial distribution of activity concentration of  99Tc in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 129 �² Spatial distribution of activity concentration of  229Th in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 130 �² Spatial distribution of activity concentration of  230Th in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants ). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 131 �² Spatial distribution of activity concentration of  232Th in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occ urring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    169 
 

 

Figure 132 �² Spatial distribution of activity concentration of  232U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 133 �² Spatial distribution of activity concentration of  233U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 134 �² Spatial distribution of activity concentration of  234U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occ urring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 135 �² Spatial distribution of activity concentration of  235U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 136 �² Spatial distribution of activity concentration of  236U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 137 �² Spatial distribution of activity concentration of  238U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occur ring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 138 �² Spatial distribution of  activity concentration of  93Zr in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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12.3 Spatial distribution of radiotoxicity  in the solid phase  

 

 

Figure 139 �² Spatial distribution of radiotoxicity for adults of 108mAg in the  solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants).  
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Figure 140 �² Spatial distribution of radiotoxicity for adults of 241Am in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants ). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur  at the same moment during given 

period.   
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Figure 141 �² Spatial distribution of radiotoxicity for adults of 242mAm in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represe nt the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 142 �² Spatial distribution of radiotoxicity for adults of 243Am in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurri ng during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 143 �² Spatial dis tribution of radiotoxicity for adults of 10Be in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 144 �² Spatial distribution of radiotoxicity for adults of 14C in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment  during given 

period.  
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Figure 145 �² Spatial distribution of radiotoxicity for adults of 41Ca in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 146 �² Spatial distribution of radiotoxicity for adults of 36CI in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given peri od (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 147 �² Spatial distribution of radiotoxic ity for adults of 244Cm in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 148 �² Spatial distribution of radiotoxicity for adults of 135Cs in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    187 
 

 

Figure 149 �² Spatial distribution of radiotoxicity for adults of 137Cs in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes o f the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 150 �² Spatial distribution of radiotoxicity for adults of 3H in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 151 �² Spatial distribution of radiotoxicity for adult s of 129I in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 152 �² Spatial distribution of radiotoxicity for adults of 93Mo in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum pl umes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 153 �² Spatial distribution of radiotoxicity for adults of 49Nb in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclid es occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 154 �² Spatial distribution of radiotoxicity for adults of 59Ni in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.   
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Figure 155 �² Spatial distribution of radiotoxicity for adults of 63Ni in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at th e same moment during given 

period.  
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Figure 156 �² Spatial distribution of radiotoxicity for adults of 236Np in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 157 �² Spatial distribution of radiotoxicity for adults of 237Np in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring duri ng the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 158 �² Spatial distribut ion of radiotoxicity for adults of 231Pa in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 159 �² Spatial distribution of radiotoxicity for adults of 107Pd in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment  during given 

period.  
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Figure 160 �² Spatial distribution of radiotoxicity for adults of 236Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants ). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 161 �² Spatial distribution of radiotoxicity for adults of 238Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 162 �² Spatial distribution of radiot oxicity for adults of 239Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maxi mum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 163 �² Spatial distribution of radiotoxicity for adults of 240Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 164 �² Spatial distribution of radiotoxicity for adults of 241Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 165 �² Spatial distribution of radiotoxicity for adults of 242Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 166 �² Spatial distribution of radiotoxicity for adul ts of 244Pu in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do no t necessarily occur at the same moment during given 

period.  
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Figure 167 �² Spatial distribution of radiotoxicity for adults of 226Ra in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 168 �² Spatial distribution of radiotoxicity for adults of 79Se in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual r adionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 169 �² Spatial distribution of radiotoxicity for adults of 126Sn in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000-1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    208 
 

 

Figure 170 �² Spatial distribution of radiotoxicity for adults of 90Sr in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 171 �² Spatial distribution of radiotoxicity for adults of 99Tc in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represe nt the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 172 �² Spatial distribution of radiotoxicity for adults of 229Th in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 173 �² Spatial distribution of radiotoxicity for adults of 230Th in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and  1350-

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 174 �² Spatial distribution of radiotoxicity for adults of 232Th in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at th e same moment during given 

period.  
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Figure 175 �² Spatial distribution of radiotoxicity for adults of 232U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 176 �² Spatial distribution of radiotoxicity for adults of 233U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the  given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 177 �² Spatial distribution of radiotoxicity for adults of 234U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 178 �² Spatial distribution of radiotoxicity for adults of 235U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 179 �² Spatial distribution of radiotoxicity for adults of 236U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 180 �² Spatial distribution of radiotoxicity for adults of 238U in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    219 
 

 

Figure 181 �² Spatial distribution of radiotoxicity for adults of 93Zr in the solid phase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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Figure 182 �² Spatial distribution of total radiotoxicity for adults in the solid ph ase of the aquifer 

(AES_5_EarlyDBE_Complexants). The maximum plumes represent the sum of maximum plumes of the 

individual radionuclides occurring during the given period (0 -650a, 650-1000a, 1000 -1350a and 1350 -

2000a). These RN maximum plumes do not necessarily occur at the same moment during given 

period.  
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13 Activity and radiotoxicity distribution in ground water and in water and 
soil outside the aquifer  

 

13.1 Activity  concentration,  ingestion radiotoxicity and external radiotoxicity of  aquifer water  

 

Table 15 �² Results for activity and ingestion radiotoxicity in aquifer  water at the position of the well in  

the well pathway scenario �² maximum concentration in aquifer water  before 2000 a, maximum 

concentration and ingestion radiotoxicity for adults of aquifer  water at the position of the well  

(AES_5_EarlyDBE_Complexants).  

  

Radionuclide 
Concentration in 
well [Bq/m³] 

CF [-] 
Concentration in 
aquifer water 
[Bq/m³]  

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for aquifer water [Sv/m³] 

Ag-108m 4.49 × 102 1.00 × 100 4.49 × 102 2.30 × 10-9 1.03 × 10-6 

Am-241 1.86 × 102 1.00 × 100 1.86 × 102 2.00 × 10-7 3.72 × 10-5 

Am-242m 1.21 × 10-1 1.00 × 100 1.21 × 10-1 1.90 × 10-7 2.30 × 10-8 

Am-243 8.33 × 100 1.00 × 100 8.33 × 100 2.00 × 10-7 1.67 × 10-6 

Be-10 4.22 × 100 1.00 × 100 4.22 × 100 1.10 × 10-9 4.64 × 10-9 

C-14 3.34 × 103 1.00 × 100 3.34 × 103 5.80 × 10-10 1.94 × 10-6 

Ca-41 4.28 × 103 1.00 × 100 4.28 × 103 1.90 × 10-10 8.13 × 10-7 

Cl-36 5.14 × 102 1.00 × 100 5.14 × 102 9.30 × 10-10 4.78 × 10-7 

Cm-244 1.80 × 10-5 1.00 × 100 1.80 × 10-5 1.20 × 10-7 2.16 × 10-12 

Cs-135 1.79 × 101 1.00 × 100 1.79 × 101 2.00 × 10-9 3.57 × 10-8 

Cs-137 2.42 × 102 1.00 × 100 2.42 × 102 1.30 × 10-8 3.15 × 10-6 

H-3 2.77 × 10-3 1.00 × 100 2.77 × 10-3 1.80 × 10-11 4.99 × 10-14 

I-129 7.02 × 101 1.00 × 100 7.02 × 101 1.10 × 10-7 7.73 × 10-6 

Mo-93 8.18 × 102 1.00 × 100 8.18 × 102 3.10 × 10-9 2.54 × 10-6 

Nb-94 2.77 × 102 1.00 × 100 2.77 × 102 1.70 × 10-9 4.72 × 10-7 

Ni-59 2.36 × 104 1.00 × 100 2.36 × 104 6.30 × 10-11 1.49 × 10-6 

Ni-63 1.10 × 104 1.00 × 100 1.10 × 104 1.50 × 10-10 1.65 × 10-6 

Np-236 1.68 × 10-1 1.00 × 100 1.68 × 10-1 1.70 × 10-8 2.85 × 10-9 
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Np-237 6.04 × 100 1.00 × 100 6.04 × 100 1.10 × 10-7 6.64 × 10-7 

Pa-231 1.99 × 10-1 1.00 × 100 1.99 × 10-1 7.10 × 10-7 1.41 × 10-7 

Pd-107 4.70 × 100 1.00 × 100 4.70 × 100 3.70 × 10-11 1.74 × 10-10 

Pu-236 1.39 × 10-1 1.00 × 100 1.39 × 10-1 8.70 × 10-8 1.21 × 10-8 

Pu-238 3.76 × 100 1.00 × 100 3.76 × 100 2.30 × 10-7 8.64 × 10-7 

Pu-239 6.71 × 101 1.00 × 100 6.71 × 101 2.50 × 10-7 1.68 × 10-5 

Pu-240 6.12 × 101 1.00 × 100 6.12 × 101 2.50 × 10-7 1.53 × 10-5 

Pu-241 2.41 × 10-5 1.00 × 100 2.41 × 10-5 4.80 × 10-9 1.15 × 10-13 

Pu-242 1.79 × 10-1 1.00 × 100 1.79 × 10-1 2.40 × 10-7 4.29 × 10-8 

Pu-244 8.65 × 10-8 1.00 × 100 8.65 × 10-8 2.40 × 10-7 2.08 × 10-14 

Ra-226 5.47 × 100 1.00 × 100 5.47 × 100 2.80 × 10-7 1.53 × 10-6 

Se-79 3.71 × 101 1.00 × 100 3.71 × 101 2.90 × 10-9 1.07 × 10-7 

Sn-126 6.19 × 10-1 1.00 × 100 6.19 × 10-1 4.70 × 10-9 2.91 × 10-9 

Sr-90 5.89 × 10-1 1.00 × 100 5.89 × 10-1 2.80 × 10-8 1.65 × 10-8 

Tc-99 3.56 × 103 1.00 × 100 3.56 × 103 6.40 × 10-10 2.28 × 10-6 

Th-229 2.92 × 10-2 1.00 × 100 2.92 × 10-2 4.90 × 10-7 1.43 × 10-8 

Th-230 8.88 × 10-1 1.00 × 100 8.88 × 10-1 2.10 × 10-7 1.87 × 10-7 

Th-232 3.62 × 10-6 1.00 × 100 3.62 × 10-6 2.30 × 10-7 8.33 × 10-13 

U-232 2.05 × 10-3 1.00 × 100 2.05 × 10-3 3.30 × 10-7 6.77 × 10-10 

U-233 9.64 × 10-2 1.00 × 100 9.64 × 10-2 5.10 × 10-8 4.92 × 10-9 

U-234 3.84 × 101 1.00 × 100 3.84 × 101 4.90 × 10-8 1.88 × 10-6 

U-235 1.87 × 100 1.00 × 100 1.87 × 100 4.70 × 10-8 8.79 × 10-8 

U-236 2.89 × 101 1.00 × 100 2.89 × 101 4.70 × 10-8 1.36 × 10-6 

U-238 1.10 × 101 1.00 × 100 1.10 × 101 4.50 × 10-8 4.95 × 10-7 

Zr-93 1.08 × 101 1.00 × 100 1.08 × 101 1.10 × 10-9 1.19 × 10-8 

Total (time-dependent overall maximum for time < 2000 a)      8.24 × 10-5 

Sum (of maximums of each radionuclide for time < 2000 a)     1.02 × 10-4 

      GeotransferFactor   1.70 x 10-5 [a/m³]     
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Figure 183 �² Activity concentrations in aquifer water at the position of the well  

(AES_5_EarlyDBE_Complexants).  
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Figure 184 �² Ingestion r adiotoxicity of aquifer water  at the position of the well - Adults 

(AES_5_EarlyDBE_Complexants). 
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Table 16 �² Results for external  radiotoxicity of  aquifer  water at the position of the well in  the well 

pathway scenario �² maximum concentration in aquifer water  before 2000 a,  conversion factor,  

maximum concentration and external radiotoxicity for adults of aquifer water at the position of the 

well ( AES_5_EarlyDBE_Complexants).  

  

Radionuclide 
Concentration in 
waterput [Bq/m³] 

Conversion m³-
>cm3 

Concentration in 
aquifer water 
[Bq/cm³] 

External dose coefficient 
of ground water under 
sand [µSv/h per Bq/cm³] 

External radiotoxicity 
groundwater [µSv/h] 

Ag-108m 4.49 × 102 1.00 × 10-6 4.49 × 10-4 2.04 × 10-6 9.16 × 10-10 

Am-241 1.86 × 102 1.00 × 10-6 1.86 × 10-4 4.86 × 10-21 9.05 × 10-25 

Am-242m 1.21 × 10-1 1.00 × 10-6 1.21 × 10-7 1.97 × 10-15 2.38 × 10-22 

Am-243 8.33 × 100 1.00 × 10-6 8.33 × 10-6 7.59 × 10-14 6.32 × 10-19 

Be-10 4.22 × 100 1.00 × 10-6 4.22 × 10-6 0 × 100 0 × 100 

C-14 3.34 × 103 1.00 × 10-6 3.34 × 10-3 0 × 100 0 × 100 

Ca-41 4.28 × 103 1.00 × 10-6 4.28 × 10-3 0 × 100 0 × 100 

Cl-36 5.14 × 102 1.00 × 10-6 5.14 × 10-4 0 × 100 0 × 100 

Cm-244 1.80 × 10-5 1.00 × 10-6 1.80 × 10-11 2.95 × 10-27 5.30 × 10-38 

Cs-135 1.79 × 101 1.00 × 10-6 1.79 × 10-5 0 × 100 0 × 100 

Cs-137 2.42 × 102 1.00 × 10-6 2.42 × 10-4 8.11 × 10-7 1.97 × 10-10 

H-3 2.77 × 10-3 1.00 × 10-6 2.77 × 10-9 0 × 100 0 × 100 

I-129 7.02 × 101 1.00 × 10-6 7.02 × 10-5 8.19 × 10-26 5.75 × 10-30 

Mo-93 8.18 × 102 1.00 × 10-6 8.18 × 10-4 6.30 × 10-27 5.16 × 10-30 

Nb-94 2.77 × 102 1.00 × 10-6 2.77 × 10-4 5.32 × 10-6 1.48 × 10-9 

Ni-59 2.36 × 104 1.00 × 10-6 2.36 × 10-2 0 × 100 0 × 100 

Ni-63 1.10 × 104 1.00 × 10-6 1.10 × 10-2 0 × 100 0 × 100 

Np-236 1.68 × 10-1 1.00 × 10-6 1.68 × 10-7 3.87 × 10-11 6.49 × 10-18 

Np-237 6.04 × 100 1.00 × 10-6 6.04 × 10-6 5.32 × 10-12 3.21 × 10-17 

Pa-231 1.99 × 10-1 1.00 × 10-6 1.99 × 10-7 1.01 × 10-9 2.01 × 10-16 

Pd-107 4.70 × 100 1.00 × 10-6 4.70 × 10-6 0 × 100 0 × 100 
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Pu-236 1.39 × 10-1 1.00 × 10-6 1.39 × 10-7 1.11 × 10-24 1.54 × 10-31 

Pu-238 3.76 × 100 1.00 × 10-6 3.76 × 10-6 1.90 × 10-27 7.14 × 10-33 

Pu-239 6.71 × 101 1.00 × 10-6 6.71 × 10-5 1.10 × 10-15 7.38 × 10-20 

Pu-240 6.12 × 101 1.00 × 10-6 6.12 × 10-5 1.68 × 10-27 1.03 × 10-31 

Pu-241 2.41 × 10-5 1.00 × 10-6 2.41 × 10-11 0 × 100 0 × 100 

Pu-242 1.79 × 10-1 1.00 × 10-6 1.79 × 10-7 3.22 × 10-27 5.75 × 10-34 

Pu-244 8.65 × 10-8 1.00 × 10-6 8.65 × 10-14 1.85 × 10-28 1.60 × 10-41 

Ra-226 5.47 × 100 1.00 × 10-6 5.47 × 10-6 1.58 × 10-11 8.65 × 10-17 

Se-79 3.71 × 101 1.00 × 10-6 3.71 × 10-5 0 × 100 0 × 100 

Sn-126 6.19 × 10-1 1.00 × 10-6 6.19 × 10-7 6.00 × 10-15 3.71 × 10-21 

Sr-90 5.89 × 10-1 1.00 × 10-6 5.89 × 10-7 0 × 100 0 × 100 

Tc-99 3.56 × 103 1.00 × 10-6 3.56 × 10-3 1.33 × 10-19 4.74 × 10-22 

Th-229 2.92 × 10-2 1.00 × 10-6 2.92 × 10-8 7.19 × 10-11 2.10 × 10-18 

Th-230 8.88 × 10-1 1.00 × 10-6 8.88 × 10-7 1.37 × 10-13 1.22 × 10-19 

Th-232 3.62 × 10-6 1.00 × 10-6 3.62 × 10-12 4.02 × 10-15 1.46 × 10-26 

U-232 2.05 × 10-3 1.00 × 10-6 2.05 × 10-9 2.99 × 10-14 6.14 × 10-23 

U-233 9.64 × 10-2 1.00 × 10-6 9.64 × 10-8 5.21 × 10-15 5.02 × 10-22 

U-234 3.84 × 101 1.00 × 10-6 3.84 × 10-5 2.63 × 10-15 1.01 × 10-19 

U-235 1.87 × 100 1.00 × 10-6 1.87 × 10-6 3.17 × 10-10 5.93 × 10-16 

U-236 2.89 × 101 1.00 × 10-6 2.89 × 10-5 1.41 × 10-21 4.07 × 10-26 

U-238 1.10 × 101 1.00 × 10-6 1.10 × 10-5 2.89 × 10-22 3.18 × 10-27 

Zr-93 1.08 × 101 1.00 × 10-6 1.08 × 10-5 0 × 100 0 × 100 

Total (time-dependent overall maximum for time < 2000 a)      1.91 × 10-9 

Sum (of maximums of each radionuclide for time < 2000 a)     2.59 × 10-9 

      GeotransferFactor   1.70 x 10-5 [a/m³]     
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Figure 185 �² External radiotoxicity of aquifer water at the position of the well - Adults 

(AES_5_EarlyDBE_Complexants).  
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13.2 Activity concentration and ingestion radiotoxicity in  soil water in wetland soils  

 

Table 17 �² Results for activity and ingestion radiotoxicity in soil water in wetlands �² maximum 

concentration in ground water before 2000 a, conversion factor for soil water in wetland soils, 

maximum co ncentration and ingestion radiotoxicity for adults in soil water in wetland soils  

(AES_5_EarlyDBE_Complexants).  

  

Radionuclide 
Concentration in 
groundwater [Bq/m³] 

CF [-] 
Concentration in 
soil water from 
wetlands [Bq/m³] 

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for soil water from 
wetlands [Sv/m³] 

Ag-108m 1.85 × 101 1.00 × 100 1.85 × 101 2.30 × 10-9 4.25 × 10-8 

Am-241 7.67 × 100 1.00 × 100 7.67 × 100 2.00 × 10-7 1.53 × 10-6 

Am-242m 4.97 × 10-3 1.00 × 100 4.97 × 10-3 1.90 × 10-7 9.45 × 10-10 

Am-243 3.43 × 10-1 1.00 × 100 3.43 × 10-1 2.00 × 10-7 6.86 × 10-8 

Be-10 1.74 × 10-1 1.00 × 100 1.74 × 10-1 1.10 × 10-9 1.91 × 10-10 

C-14 1.37 × 102 1.00 × 100 1.37 × 102 5.80 × 10-10 7.97 × 10-8 

Ca-41 1.76 × 102 1.00 × 100 1.76 × 102 1.90 × 10-10 3.35 × 10-8 

Cl-36 2.12 × 101 1.00 × 100 2.12 × 101 9.30 × 10-10 1.97 × 10-8 

Cm-244 7.40 × 10-7 1.00 × 100 7.40 × 10-7 1.20 × 10-7 8.87 × 10-14 

Cs-135 7.36 × 10-1 1.00 × 100 7.36 × 10-1 2.00 × 10-9 1.47 × 10-9 

Cs-137 9.98 × 100 1.00 × 100 9.98 × 100 1.30 × 10-8 1.30 × 10-7 

H-3 1.14 × 10-4 1.00 × 100 1.14 × 10-4 1.80 × 10-11 2.05 × 10-15 

I-129 2.89 × 100 1.00 × 100 2.89 × 100 1.10 × 10-7 3.18 × 10-7 

Mo-93 3.37 × 101 1.00 × 100 3.37 × 101 3.10 × 10-9 1.04 × 10-7 

Nb-94 1.14 × 101 1.00 × 100 1.14 × 101 1.70 × 10-9 1.94 × 10-8 

Ni-59 9.71 × 102 1.00 × 100 9.71 × 102 6.30 × 10-11 6.12 × 10-8 

Ni-63 4.53 × 102 1.00 × 100 4.53 × 102 1.50 × 10-10 6.80 × 10-8 

Np-236 6.90 × 10-3 1.00 × 100 6.90 × 10-3 1.70 × 10-8 1.17 × 10-10 

Np-237 2.49 × 10-1 1.00 × 100 2.49 × 10-1 1.10 × 10-7 2.74 × 10-8 

Pa-231 8.18 × 10-3 1.00 × 100 8.18 × 10-3 7.10 × 10-7 5.81 × 10-9 

Pd-107 1.94 × 10-1 1.00 × 100 1.94 × 10-1 3.70 × 10-11 7.17 × 10-12 
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Pu-236 5.72 × 10-3 1.00 × 100 5.72 × 10-3 8.70 × 10-8 4.97 × 10-10 

Pu-238 1.55 × 10-1 1.00 × 100 1.55 × 10-1 2.30 × 10-7 3.56 × 10-8 

Pu-239 2.76 × 100 1.00 × 100 2.76 × 100 2.50 × 10-7 6.91 × 10-7 

Pu-240 2.52 × 100 1.00 × 100 2.52 × 100 2.50 × 10-7 6.30 × 10-7 

Pu-241 9.91 × 10-7 1.00 × 100 9.91 × 10-7 4.80 × 10-9 4.76 × 10-15 

Pu-242 7.35 × 10-3 1.00 × 100 7.35 × 10-3 2.40 × 10-7 1.77 × 10-9 

Pu-244 3.56 × 10-9 1.00 × 100 3.56 × 10-9 2.40 × 10-7 8.55 × 10-16 

Ra-226 2.25 × 10-1 1.00 × 100 2.25 × 10-1 2.80 × 10-7 6.31 × 10-8 

Se-79 1.53 × 100 1.00 × 100 1.53 × 100 2.90 × 10-9 4.42 × 10-9 

Sn-126 2.55 × 10-2 1.00 × 100 2.55 × 10-2 4.70 × 10-9 1.20 × 10-10 

Sr-90 2.43 × 10-2 1.00 × 100 2.43 × 10-2 2.80 × 10-8 6.80 × 10-10 

Tc-99 1.47 × 102 1.00 × 100 1.47 × 102 6.40 × 10-10 9.39 × 10-8 

Th-229 1.20 × 10-3 1.00 × 100 1.20 × 10-3 4.90 × 10-7 5.90 × 10-10 

Th-230 3.66 × 10-2 1.00 × 100 3.66 × 10-2 2.10 × 10-7 7.68 × 10-9 

Th-232 1.49 × 10-7 1.00 × 100 1.49 × 10-7 2.30 × 10-7 3.43 × 10-14 

U-232 8.45 × 10-5 1.00 × 100 8.45 × 10-5 3.30 × 10-7 2.79 × 10-11 

U-233 3.97 × 10-3 1.00 × 100 3.97 × 10-3 5.10 × 10-8 2.02 × 10-10 

U-234 1.58 × 100 1.00 × 100 1.58 × 100 4.90 × 10-8 7.75 × 10-8 

U-235 7.70 × 10-2 1.00 × 100 7.70 × 10-2 4.70 × 10-8 3.62 × 10-9 

U-236 1.19 × 100 1.00 × 100 1.19 × 100 4.70 × 10-8 5.58 × 10-8 

U-238 4.53 × 10-1 1.00 × 100 4.53 × 10-1 4.50 × 10-8 2.04 × 10-8 

Zr-93 4.46 × 10-1 1.00 × 100 4.46 × 10-1 1.10 × 10-9 4.90 × 10-10 

Total (time-dependent overall maximum for time < 2000 a)      3.39 × 10-6 

Sum (of maximums of each radionuclide for time < 2000 a)     4.20 × 10-6 

      GeotransferFactor   7.00 x 10-7 [a/m³]     
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Figure 186 �² Activity concentrations in soil water in wetland soils  (AES_5_EarlyDBE_Complexants).  
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Figure 187 �² Ingestion radiotoxicity  in soil water in wetland soils - Adults 

(AES_5_EarlyDBE_Complexants).  

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    234 
 

13.3 Activity concentration, ingestion radiotoxicity and external radiotoxicity of wetland soils  

 

Table 18 �² Results for activity and ingestion radiotoxicity in wetland soils �² maximum concentration in 

the groundwater before 2000 a, radionuclide specific conversion factor for wetland soils, maximum  

concentration and  ingestion  radiotoxicity for adults in wetland soil  (AES_5_EarlyDBE_Complexants).  

  

Radionuclide 
Concentration in 
groundwater [Bq/m³] 

CF Concentration 
in wetland soils 
[Bq/kg] per unit 
activity in 
groundwater 
[Bq/m³] 

Concentration in 
wetland soils 
[Bq/kg]  

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for wetland soils [Sv/kg] 

Ag-108m 1.85 × 101 6.04 × 100 1.12 × 102 2.30 × 10-9 2.57 × 10-7 

Am-241 7.67 × 100 3.14 × 100 2.41 × 101 2.00 × 10-7 4.82 × 10-6 

Am-242m 4.97 × 10-3 3.14 × 100 1.56 × 10-2 1.90 × 10-7 2.97 × 10-9 

Am-243 3.43 × 10-1 3.14 × 100 1.08 × 100 2.00 × 10-7 2.15 × 10-7 

Be-10 1.74 × 10-1 8.43 × 10-1 1.47 × 10-1 1.10 × 10-9 1.61 × 10-10 

C-14 1.37 × 102 1.04 × 10-3 1.43 × 10-1 5.80 × 10-10 8.29 × 10-11 

Ca-41 1.76 × 102 2.00 × 10-1 3.53 × 101 1.90 × 10-10 6.70 × 10-9 

Cl-36 2.12 × 101 5.41 × 10-3 1.15 × 10-1 9.30 × 10-10 1.07 × 10-10 

Cm-244 7.40 × 10-7 5.92 × 100 4.37 × 10-6 1.20 × 10-7 5.25 × 10-13 

Cs-135 7.36 × 10-1 4.20 × 10-1 3.09 × 10-1 2.00 × 10-9 6.18 × 10-10 

Cs-137 9.98 × 100 4.20 × 10-1 4.19 × 100 1.30 × 10-8 5.45 × 10-8 

H-3 1.14 × 10-4 1.11 × 10-3 1.27 × 10-7 1.80 × 10-11 2.28 × 10-18 

I-129 2.89 × 100 1.26 × 10-1 3.65 × 10-1 1.10 × 10-7 4.01 × 10-8 

Mo-93 3.37 × 101 6.50 × 10-1 2.19 × 101 3.10 × 10-9 6.79 × 10-8 

Nb-94 1.14 × 101 6.01 × 100 6.86 × 101 1.70 × 10-9 1.17 × 10-7 

Ni-59 9.71 × 102 1.36 × 100 1.32 × 103 6.30 × 10-11 8.29 × 10-8 

Ni-63 4.53 × 102 1.36 × 100 6.14 × 102 1.50 × 10-10 9.22 × 10-8 

Np-236 6.90 × 10-3 9.01 × 10-1 6.22 × 10-3 1.70 × 10-8 1.06 × 10-10 

Np-237 2.49 × 10-1 9.01 × 10-1 2.24 × 10-1 1.10 × 10-7 2.47 × 10-8 

Pa-231 8.18 × 10-3 6.60 × 100 5.40 × 10-2 7.10 × 10-7 3.83 × 10-8 

Pd-107 1.94 × 10-1 1.79 × 100 3.48 × 10-1 3.70 × 10-11 1.29 × 10-11 
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Pu-236 5.72 × 10-3 4.48 × 100 2.56 × 10-2 8.70 × 10-8 2.23 × 10-9 

Pu-238 1.55 × 10-1 4.48 × 100 6.94 × 10-1 2.30 × 10-7 1.60 × 10-7 

Pu-239 2.76 × 100 4.48 × 100 1.24 × 101 2.50 × 10-7 3.10 × 10-6 

Pu-240 2.52 × 100 4.48 × 100 1.13 × 101 2.50 × 10-7 2.83 × 10-6 

Pu-241 9.91 × 10-7 4.48 × 100 4.44 × 10-6 4.80 × 10-9 2.13 × 10-14 

Pu-242 7.35 × 10-3 4.48 × 100 3.30 × 10-2 2.40 × 10-7 7.91 × 10-9 

Pu-244 3.56 × 10-9 4.48 × 100 1.60 × 10-8 2.40 × 10-7 3.83 × 10-15 

Ra-226 2.25 × 10-1 2.17 × 100 4.89 × 10-1 2.80 × 10-7 1.37 × 10-7 

Se-79 1.53 × 100 1.26 × 10-1 1.92 × 10-1 2.90 × 10-9 5.58 × 10-10 

Sn-126 2.55 × 10-2 6.24 × 100 1.59 × 10-1 4.70 × 10-9 7.48 × 10-10 

Sr-90 2.43 × 10-2 1.55 × 10-1 3.76 × 10-3 2.80 × 10-8 1.05 × 10-10 

Tc-99 1.47 × 102 9.11 × 10-3 1.34 × 100 6.40 × 10-10 8.55 × 10-10 

Th-229 1.20 × 10-3 4.46 × 100 5.37 × 10-3 4.90 × 10-7 2.63 × 10-9 

Th-230 3.66 × 10-2 4.46 × 100 1.63 × 10-1 2.10 × 10-7 3.43 × 10-8 

Th-232 1.49 × 10-7 4.46 × 100 6.65 × 10-7 2.30 × 10-7 1.53 × 10-13 

U-232 8.45 × 10-5 2.48 × 100 2.10 × 10-4 3.30 × 10-7 6.93 × 10-11 

U-233 3.97 × 10-3 2.48 × 100 9.86 × 10-3 5.10 × 10-8 5.03 × 10-10 

U-234 1.58 × 100 2.48 × 100 3.93 × 100 4.90 × 10-8 1.92 × 10-7 

U-235 7.70 × 10-2 2.48 × 100 1.91 × 10-1 4.70 × 10-8 8.99 × 10-9 

U-236 1.19 × 100 2.48 × 100 2.95 × 100 4.70 × 10-8 1.39 × 10-7 

U-238 4.53 × 10-1 2.48 × 100 1.13 × 100 4.50 × 10-8 5.07 × 10-8 

Zr-93 4.46 × 10-1 1.51 × 100 6.74 × 10-1 1.10 × 10-9 7.41 × 10-10 

Total (time-dependent overall maximum for time < 2000 a)      1.01 × 10-5 

Sum (of maximums of each radionuclide for time < 2000 a)     1.25 × 10-5 

      GeotransferFactor   7.00 x 10-7 [a/m³]     
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Figure 188 �² Activity concentrations in wetland soils ( AES_5_EarlyDBE_Complexants).  
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Figure 189 �² Ingestion r adiotoxicity in wetland soils - Adults ( AES_5_EarlyDBE_Complexants). 
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Table 19 �² Results for activity and external radiotoxicity in wetland soils �² maximum concentration in 

the groundwater before 2000 a, radionuclide specific conversion factor for wetland soils, maximum 

concentration and  external  radiotoxicity for adults in wetland soil  (AES_5_EarlyDBE_Complexants).  

  

Radionuclide 
Concentration in 
groundwater [Bq/m³] 

CF Concentration 
in wetland soils 
[Bq/kg] per unit 
activity in 
groundwater 
[Bq/m³] 

Concentration in 
wetland soils 
[Bq/kg]  

External dose 
coefficients for soils and 
sediment (Radiological 
Toolbox from NRC) 
[Sv/h per Bq/m³] * bulk 
density [kg/m³] 

External radiotoxicity of 
wetland soils [Sv/h] 

Ag-108m 1.85 × 101 6.04 × 100 1.12 × 102 5.01 × 10-11 5.59 × 10-9 

Am-241 7.67 × 100 3.14 × 100 2.41 × 101 2.06 × 10-13 4.97 × 10-12 

Am-242m 4.97 × 10-3 3.14 × 100 1.56 × 10-2 8.01 × 10-15 1.25 × 10-16 

Am-243 3.43 × 10-1 3.14 × 100 1.08 × 100 6.88 × 10-13 7.41 × 10-13 

Be-10 1.74 × 10-1 8.43 × 10-1 1.47 × 10-1 5.59 × 10-15 8.19 × 10-16 

C-14 1.37 × 102 1.04 × 10-3 1.43 × 10-1 6.11 × 10-17 8.72 × 10-18 

Ca-41 1.76 × 102 2.00 × 10-1 3.53 × 101 0 × 100 0 × 100 

Cl-36 2.12 × 101 5.41 × 10-3 1.15 × 10-1 1.38 × 10-14 1.58 × 10-15 

Cm-244 7.40 × 10-7 5.92 × 100 4.37 × 10-6 4.95 × 10-16 2.17 × 10-21 

Cs-135 7.36 × 10-1 4.20 × 10-1 3.09 × 10-1 1.78 × 10-16 5.51 × 10-17 

Cs-137 9.98 × 100 4.20 × 10-1 4.19 × 100 4.64 × 10-15 1.94 × 10-14 

H-3 1.14 × 10-4 1.11 × 10-3 1.27 × 10-7 0 × 100 0 × 100 

I-129 2.89 × 100 1.26 × 10-1 3.65 × 10-1 5.30 × 10-14 1.93 × 10-14 

Mo-93 3.37 × 101 6.50 × 10-1 2.19 × 101 2.31 × 10-15 5.07 × 10-14 

Nb-94 1.14 × 101 6.01 × 100 6.86 × 101 5.07 × 10-11 3.48 × 10-9 

Ni-59 9.71 × 102 1.36 × 100 1.32 × 103 0 × 100 0 × 100 

Ni-63 4.53 × 102 1.36 × 100 6.14 × 102 0 × 100 0 × 100 

Np-236 6.90 × 10-3 9.01 × 10-1 6.22 × 10-3 2.31 × 10-12 1.44 × 10-14 

Np-237 2.49 × 10-1 9.01 × 10-1 2.24 × 10-1 3.86 × 10-13 8.65 × 10-14 

Pa-231 8.18 × 10-3 6.60 × 100 5.40 × 10-2 9.79 × 10-13 5.29 × 10-14 

Pd-107 1.94 × 10-1 1.79 × 100 3.48 × 10-1 0 × 100 0 × 100 

Pu-236 5.72 × 10-3 4.48 × 100 2.56 × 10-2 1.01 × 10-15 2.58 × 10-17 S
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Pu-238 1.55 × 10-1 4.48 × 100 6.94 × 10-1 6.48 × 10-16 4.50 × 10-16 

Pu-239 2.76 × 100 4.48 × 100 1.24 × 101 1.46 × 10-15 1.81 × 10-14 

Pu-240 2.52 × 100 4.48 × 100 1.13 × 101 6.25 × 10-16 7.07 × 10-15 

Pu-241 9.91 × 10-7 4.48 × 100 4.44 × 10-6 2.94 × 10-17 1.30 × 10-22 

Pu-242 7.35 × 10-3 4.48 × 100 3.30 × 10-2 5.50 × 10-16 1.81 × 10-17 

Pu-244 3.56 × 10-9 4.48 × 100 1.60 × 10-8 3.02 × 10-16 4.83 × 10-24 

Ra-226 2.25 × 10-1 2.17 × 100 4.89 × 10-1 1.62 × 10-13 7.92 × 10-14 

Se-79 1.53 × 100 1.26 × 10-1 1.92 × 10-1 8.50 × 10-17 1.63 × 10-17 

Sn-126 2.55 × 10-2 6.24 × 100 1.59 × 10-1 7.23 × 10-13 1.15 × 10-13 

Sr-90 2.43 × 10-2 1.55 × 10-1 3.76 × 10-3 3.60 × 10-15 1.36 × 10-17 

Tc-99 1.47 × 102 9.11 × 10-3 1.34 × 100 6.02 × 10-16 8.04 × 10-16 

Th-229 1.20 × 10-3 4.46 × 100 5.37 × 10-3 1.61 × 10-12 8.63 × 10-15 

Th-230 3.66 × 10-2 4.46 × 100 1.63 × 10-1 5.93 × 10-15 9.68 × 10-16 

Th-232 1.49 × 10-7 4.46 × 100 6.65 × 10-7 2.53 × 10-15 1.68 × 10-21 

U-232 8.45 × 10-5 2.48 × 100 2.10 × 10-4 4.41 × 10-15 9.25 × 10-19 

U-233 3.97 × 10-3 2.48 × 100 9.86 × 10-3 7.03 × 10-15 6.93 × 10-17 

U-234 1.58 × 100 2.48 × 100 3.93 × 100 1.91 × 10-15 7.49 × 10-15 

U-235 7.70 × 10-2 2.48 × 100 1.91 × 10-1 3.66 × 10-12 7.00 × 10-13 

U-236 1.19 × 100 2.48 × 100 2.95 × 100 9.85 × 10-16 2.91 × 10-15 

U-238 4.53 × 10-1 2.48 × 100 1.13 × 100 4.41 × 10-16 4.96 × 10-16 

Zr-93 4.46 × 10-1 1.51 × 100 6.74 × 10-1 0 × 100 0 × 100 

Total (time-dependent overall maximum for time < 2000 a)      7.89 × 10-9 

Sum (of maximums of each radionuclide for time < 2000 a)      9.08 × 10-9 

      GeotransferFactor   7.00 x 10-7 [a/m³]     
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Figure 190 �² External r adiotoxicity in wetland soils - Adults ( AES_5_EarlyDBE_Complexants).  
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13.4 Activity concentration and ingestion  radiotoxicity in river water �� Kleine Nete  

 

Table 20 �² Results for activity and  ingestion  radiotoxicity in river water (Kleine Nete) �² maximum 

concentration in river water before 2000 a, conversion factor for river water (Kleine Nete), maximum 

concentration and radiotoxicity for ri ver water  (AES_5_EarlyDBE_Complexants).  

  

Radionuclide Flux to river [Bq/a] 

CF Concentration 
in river water 
[Bq/m³] per unit 
activity in Flux to 
river [Bq/a] 

Concentration in 
river water [Bq/m³]  

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for river water [Sv/m³] 

Ag-108m 2.64 × 107 1.22 × 10-8 3.22 × 10-1 2.30 × 10-9 7.41 × 10-10 

Am-241 1.10 × 107 1.22 × 10-8 1.34 × 10-1 2.00 × 10-7 2.67 × 10-8 

Am-242m 7.11 × 103 1.22 × 10-8 8.67 × 10-5 1.90 × 10-7 1.65 × 10-11 

Am-243 4.90 × 105 1.22 × 10-8 5.98 × 10-3 2.00 × 10-7 1.20 × 10-9 

Be-10 2.48 × 105 1.22 × 10-8 3.03 × 10-3 1.10 × 10-9 3.33 × 10-12 

C-14 1.96 × 108 1.22 × 10-8 2.39 × 100 5.80 × 10-10 1.39 × 10-9 

Ca-41 2.52 × 108 1.22 × 10-8 3.07 × 100 1.90 × 10-10 5.83 × 10-10 

Cl-36 3.02 × 107 1.22 × 10-8 3.69 × 10-1 9.30 × 10-10 3.43 × 10-10 

Cm-244 1.06 × 100 1.22 × 10-8 1.29 × 10-8 1.20 × 10-7 1.55 × 10-15 

Cs-135 1.05 × 106 1.22 × 10-8 1.28 × 10-2 2.00 × 10-9 2.56 × 10-11 

Cs-137 1.43 × 107 1.22 × 10-8 1.74 × 10-1 1.30 × 10-8 2.26 × 10-9 

H-3 1.63 × 102 1.22 × 10-8 1.99 × 10-6 1.80 × 10-11 3.58 × 10-17 

I-129 4.13 × 106 1.22 × 10-8 5.04 × 10-2 1.10 × 10-7 5.54 × 10-9 

Mo-93 4.81 × 107 1.22 × 10-8 5.87 × 10-1 3.10 × 10-9 1.82 × 10-9 

Nb-94 1.63 × 107 1.22 × 10-8 1.99 × 10-1 1.70 × 10-9 3.38 × 10-10 

Ni-59 1.39 × 109 1.22 × 10-8 1.69 × 101 6.30 × 10-11 1.07 × 10-9 

Ni-63 6.48 × 108 1.22 × 10-8 7.90 × 100 1.50 × 10-10 1.18 × 10-9 

Np-236 9.86 × 103 1.22 × 10-8 1.20 × 10-4 1.70 × 10-8 2.04 × 10-12 

Np-237 3.55 × 105 1.22 × 10-8 4.33 × 10-3 1.10 × 10-7 4.77 × 10-10 

Pa-231 1.17 × 104 1.22 × 10-8 1.42 × 10-4 7.10 × 10-7 1.01 × 10-10 

Pd-107 2.77 × 105 1.22 × 10-8 3.37 × 10-3 3.70 × 10-11 1.25 × 10-13 

Pu-236 8.17 × 103 1.22 × 10-8 9.96 × 10-5 8.70 × 10-8 8.67 × 10-12 S
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Pu-238 2.21 × 105 1.22 × 10-8 2.70 × 10-3 2.30 × 10-7 6.20 × 10-10 

Pu-239 3.95 × 106 1.22 × 10-8 4.81 × 10-2 2.50 × 10-7 1.20 × 10-8 

Pu-240 3.60 × 106 1.22 × 10-8 4.39 × 10-2 2.50 × 10-7 1.10 × 10-8 

Pu-241 1.42 × 100 1.22 × 10-8 1.73 × 10-8 4.80 × 10-9 8.28 × 10-17 

Pu-242 1.05 × 104 1.22 × 10-8 1.28 × 10-4 2.40 × 10-7 3.07 × 10-11 

Pu-244 5.09 × 10-3 1.22 × 10-8 6.21 × 10-11 2.40 × 10-7 1.49 × 10-17 

Ra-226 3.22 × 105 1.22 × 10-8 3.93 × 10-3 2.80 × 10-7 1.10 × 10-9 

Se-79 2.18 × 106 1.22 × 10-8 2.66 × 10-2 2.90 × 10-9 7.71 × 10-11 

Sn-126 3.64 × 104 1.22 × 10-8 4.44 × 10-4 4.70 × 10-9 2.09 × 10-12 

Sr-90 3.47 × 104 1.22 × 10-8 4.23 × 10-4 2.80 × 10-8 1.18 × 10-11 

Tc-99 2.09 × 108 1.22 × 10-8 2.55 × 100 6.40 × 10-10 1.64 × 10-9 

Th-229 1.72 × 103 1.22 × 10-8 2.10 × 10-5 4.90 × 10-7 1.03 × 10-11 

Th-230 5.23 × 104 1.22 × 10-8 6.37 × 10-4 2.10 × 10-7 1.34 × 10-10 

Th-232 2.13 × 10-1 1.22 × 10-8 2.60 × 10-9 2.30 × 10-7 5.97 × 10-16 

U-232 1.21 × 102 1.22 × 10-8 1.47 × 10-6 3.30 × 10-7 4.86 × 10-13 

U-233 5.67 × 103 1.22 × 10-8 6.92 × 10-5 5.10 × 10-8 3.53 × 10-12 

U-234 2.26 × 106 1.22 × 10-8 2.76 × 10-2 4.90 × 10-8 1.35 × 10-9 

U-235 1.10 × 105 1.22 × 10-8 1.34 × 10-3 4.70 × 10-8 6.31 × 10-11 

U-236 1.70 × 106 1.22 × 10-8 2.07 × 10-2 4.70 × 10-8 9.73 × 10-10 

U-238 6.48 × 105 1.22 × 10-8 7.90 × 10-3 4.50 × 10-8 3.55 × 10-10 

Zr-93 6.37 × 105 1.22 × 10-8 7.77 × 10-3 1.10 × 10-9 8.54 × 10-12 

Total (time-dependent overall maximum for time < 2000 a)      5.91 × 10-8 

Sum (of maximums of each radionuclide for time < 2000 a)     7.32 × 10-8 

      GeotransferFactor   1.00 x 100 [a/m³]     
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Figure 191 �² Activity concentrations in river water of Kleine Nete  (AES_5_EarlyDBE_Complexants).  
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Figure 192 �² Ingestion r adiotoxicity in river water of Kleine Nete  - Adults 

(AES_5_EarlyDBE_Complexants).  
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13.5 Activity concentration, ingestion radiotoxicity and external r adiotoxicity of  river sediments  �� 
Kleine Nete  

 

Table 21 �² Results for activity and ingestion radiotoxicity in sediments in the Kleine Nete �² maximum 

flux to river before 2000 a, radionuclide specific conversion factor for river sediments, maximum 

concentration and ingestion radiotoxicity for adults in the river sediments  

(AES_5_EarlyDBE_Complexants ).  

  

Radionuclide Flux to river [Bq/a] 

CF Concentration 
in sediment [Bq/kg] 
per unit activity in 
Flux to river [Bq/m³] 

Concentration in 
sediment [Bq/kg]  

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for sediment [Sv/kg] 

Ag-108m 2.64 × 107 1.04 × 10-6 2.74 × 101 2.30 × 10-9 6.30 × 10-8 

Am-241 1.10 × 107 4.88 × 10-6 5.34 × 101 2.00 × 10-7 1.07 × 10-5 

Am-242m 7.11 × 103 4.88 × 10-6 3.47 × 10-2 1.90 × 10-7 6.59 × 10-9 

Am-243 4.90 × 105 4.88 × 10-6 2.39 × 100 2.00 × 10-7 4.78 × 10-7 

Be-10 2.48 × 105 5.12 × 10-7 1.27 × 10-1 1.10 × 10-9 1.40 × 10-10 

C-14 1.96 × 108 2.44 × 10-8 4.79 × 100 5.80 × 10-10 2.78 × 10-9 

Ca-41 2.52 × 108 1.22 × 10-8 3.07 × 100 1.90 × 10-10 5.83 × 10-10 

Cl-36 3.02 × 107 1.22 × 10-11 3.69 × 10-4 9.30 × 10-10 3.43 × 10-13 

Cm-244 1.06 × 100 1.22 × 10-6 1.29 × 10-6 1.20 × 10-7 1.55 × 10-13 

Cs-135 1.05 × 106 2.44 × 10-7 2.56 × 10-1 2.00 × 10-9 5.13 × 10-10 

Cs-137 1.43 × 107 2.44 × 10-7 3.48 × 100 1.30 × 10-8 4.52 × 10-8 

H-3 1.63 × 102 0 × 100 0 × 100 1.80 × 10-11 0 × 100 

I-129 4.13 × 106 1.22 × 10-9 5.04 × 10-3 1.10 × 10-7 5.54 × 10-10 

Mo-93 4.81 × 107 4.39 × 10-8 2.11 × 100 3.10 × 10-9 6.55 × 10-9 

Nb-94 1.63 × 107 6.10 × 10-9 9.95 × 10-2 1.70 × 10-9 1.69 × 10-10 

Ni-59 1.39 × 109 2.44 × 10-7 3.38 × 102 6.30 × 10-11 2.13 × 10-8 

Ni-63 6.48 × 108 2.44 × 10-7 1.58 × 102 1.50 × 10-10 2.37 × 10-8 

Np-236 9.86 × 103 1.22 × 10-8 1.20 × 10-4 1.70 × 10-8 2.04 × 10-12 

Np-237 3.55 × 105 1.22 × 10-8 4.33 × 10-3 1.10 × 10-7 4.77 × 10-10 

Pa-231 1.17 × 104 6.10 × 10-7 7.12 × 10-3 7.10 × 10-7 5.06 × 10-9 

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    246 
 

Pd-107 2.77 × 105 6.10 × 10-7 1.69 × 10-1 3.70 × 10-11 6.24 × 10-12 

Pu-236 8.17 × 103 1.22 × 10-6 9.96 × 10-3 8.70 × 10-8 8.67 × 10-10 

Pu-238 2.21 × 105 1.22 × 10-6 2.70 × 10-1 2.30 × 10-7 6.20 × 10-8 

Pu-239 3.95 × 106 1.22 × 10-6 4.81 × 100 2.50 × 10-7 1.20 × 10-6 

Pu-240 3.60 × 106 1.22 × 10-6 4.39 × 100 2.50 × 10-7 1.10 × 10-6 

Pu-241 1.42 × 100 1.22 × 10-6 1.73 × 10-6 4.80 × 10-9 8.28 × 10-15 

Pu-242 1.05 × 104 1.22 × 10-6 1.28 × 10-2 2.40 × 10-7 3.07 × 10-9 

Pu-244 5.09 × 10-3 1.22 × 10-6 6.21 × 10-9 2.40 × 10-7 1.49 × 10-15 

Ra-226 3.22 × 105 3.05 × 10-8 9.82 × 10-3 2.80 × 10-7 2.75 × 10-9 

Se-79 2.18 × 106 1.22 × 10-8 2.66 × 10-2 2.90 × 10-9 7.71 × 10-11 

Sn-126 3.64 × 104 3.66 × 10-7 1.33 × 10-2 4.70 × 10-9 6.26 × 10-11 

Sr-90 3.47 × 104 2.44 × 10-8 8.46 × 10-4 2.80 × 10-8 2.37 × 10-11 

Tc-99 2.09 × 108 1.22 × 10-10 2.55 × 10-2 6.40 × 10-10 1.64 × 10-11 

Th-229 1.72 × 103 6.10 × 10-7 1.05 × 10-3 4.90 × 10-7 5.14 × 10-10 

Th-230 5.23 × 104 6.10 × 10-7 3.19 × 10-2 2.10 × 10-7 6.69 × 10-9 

Th-232 2.13 × 10-1 6.10 × 10-7 1.30 × 10-7 2.30 × 10-7 2.99 × 10-14 

U-232 1.21 × 102 2.44 × 10-8 2.94 × 10-6 3.30 × 10-7 9.72 × 10-13 

U-233 5.67 × 103 2.44 × 10-8 1.38 × 10-4 5.10 × 10-8 7.05 × 10-12 

U-234 2.26 × 106 2.44 × 10-8 5.51 × 10-2 4.90 × 10-8 2.70 × 10-9 

U-235 1.10 × 105 2.44 × 10-8 2.68 × 10-3 4.70 × 10-8 1.26 × 10-10 

U-236 1.70 × 106 2.44 × 10-8 4.14 × 10-2 4.70 × 10-8 1.95 × 10-9 

U-238 6.48 × 105 2.44 × 10-8 1.58 × 10-2 4.50 × 10-8 7.11 × 10-10 

Zr-93 6.37 × 105 1.22 × 10-7 7.77 × 10-2 1.10 × 10-9 8.54 × 10-11 

Total (time-dependent overall maximum for time < 2000 a)      1.28 × 10-5 

Sum (of maximums of each radionuclide for time < 2000 a)     1.37 × 10-5 

      GeotransferFactor   1.00 x 100 [a/m³]     
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Figure 193 �² Activity concentrations in river sediments of Kleine Nete  (AES_5_EarlyDBE_Complexants).  
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Figure 194 �² Ingestion r adiotoxicity in river sediments of Kleine Nete  - Adults 

(AES_5_EarlyDBE_Complexants). 
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Table 22 �² Results for activity and external radiotoxicity in sediments in the Kleine Nete �² maximum 

flux to river before 2000 a, radionuclide specific conversion factor for river sediments, maximum 

concentration and external radiotoxicity for adults in the river sediments  

(AES_5_EarlyDBE_Complexants).  

  

Radionuclide Flux to river [Bq/a] 

CF Concentration 
in sediment [Bq/kg] 
per unit activity in 
Flux to river [Bq/m³] 

Concentration in 
sediment [Bq/kg]  

External dose 
coefficients for soils and 
sediment (Radiological 
Toolbox from NRC) 
[Sv/h per Bq/m³] * bulk 
density [kg/m³] 

External radiotoxicity of 
sediments of Kleine 
Nete [Sv/h] 

Ag-108m 2.64 × 107 1.04 × 10-6 2.74 × 101 2.35 × 10-10 6.43 × 10-9 

Am-241 1.10 × 107 4.88 × 10-6 5.34 × 101 9.67 × 10-13 5.17 × 10-11 

Am-242m 7.11 × 103 4.88 × 10-6 3.47 × 10-2 3.75 × 10-14 1.30 × 10-15 

Am-243 4.90 × 105 4.88 × 10-6 2.39 × 100 3.23 × 10-12 7.71 × 10-12 

Be-10 2.48 × 105 5.12 × 10-7 1.27 × 10-1 2.62 × 10-14 3.33 × 10-15 

C-14 1.96 × 108 2.44 × 10-8 4.79 × 100 2.86 × 10-16 1.37 × 10-15 

Ca-41 2.52 × 108 1.22 × 10-8 3.07 × 100 0 × 100 0 × 100 

Cl-36 3.02 × 107 1.22 × 10-11 3.69 × 10-4 6.47 × 10-14 2.39 × 10-17 

Cm-244 1.06 × 100 1.22 × 10-6 1.29 × 10-6 2.32 × 10-15 2.99 × 10-21 

Cs-135 1.05 × 106 2.44 × 10-7 2.56 × 10-1 8.36 × 10-16 2.14 × 10-16 

Cs-137 1.43 × 107 2.44 × 10-7 3.48 × 100 2.17 × 10-14 7.56 × 10-14 

H-3 1.63 × 102 0 × 100 0 × 100 0 × 100 0 × 100 

I-129 4.13 × 106 1.22 × 10-9 5.04 × 10-3 2.48 × 10-13 1.25 × 10-15 

Mo-93 4.81 × 107 4.39 × 10-8 2.11 × 100 1.08 × 10-14 2.29 × 10-14 

Nb-94 1.63 × 107 6.10 × 10-9 9.95 × 10-2 2.38 × 10-10 2.36 × 10-11 

Ni-59 1.39 × 109 2.44 × 10-7 3.38 × 102 0 × 100 0 × 100 

Ni-63 6.48 × 108 2.44 × 10-7 1.58 × 102 0 × 100 0 × 100 

Np-236 9.86 × 103 1.22 × 10-8 1.20 × 10-4 1.08 × 10-11 1.30 × 10-15 

Np-237 3.55 × 105 1.22 × 10-8 4.33 × 10-3 1.81 × 10-12 7.84 × 10-15 

Pa-231 1.17 × 104 6.10 × 10-7 7.12 × 10-3 4.59 × 10-12 3.27 × 10-14 

Pd-107 2.77 × 105 6.10 × 10-7 1.69 × 10-1 0 × 100 0 × 100 
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Pu-236 8.17 × 103 1.22 × 10-6 9.96 × 10-3 4.71 × 10-15 4.69 × 10-17 

Pu-238 2.21 × 105 1.22 × 10-6 2.70 × 10-1 3.04 × 10-15 8.19 × 10-16 

Pu-239 3.95 × 106 1.22 × 10-6 4.81 × 100 6.86 × 10-15 3.30 × 10-14 

Pu-240 3.60 × 106 1.22 × 10-6 4.39 × 100 2.93 × 10-15 1.29 × 10-14 

Pu-241 1.42 × 100 1.22 × 10-6 1.73 × 10-6 1.38 × 10-16 2.38 × 10-22 

Pu-242 1.05 × 104 1.22 × 10-6 1.28 × 10-2 2.58 × 10-15 3.30 × 10-17 

Pu-244 5.09 × 10-3 1.22 × 10-6 6.21 × 10-9 1.42 × 10-15 8.80 × 10-24 

Ra-226 3.22 × 105 3.05 × 10-8 9.82 × 10-3 7.59 × 10-13 7.45 × 10-15 

Se-79 2.18 × 106 1.22 × 10-8 2.66 × 10-2 3.98 × 10-16 1.06 × 10-17 

Sn-126 3.64 × 104 3.66 × 10-7 1.33 × 10-2 3.39 × 10-12 4.51 × 10-14 

Sr-90 3.47 × 104 2.44 × 10-8 8.46 × 10-4 1.69 × 10-14 1.43 × 10-17 

Tc-99 2.09 × 108 1.22 × 10-10 2.55 × 10-2 2.82 × 10-15 7.21 × 10-17 

Th-229 1.72 × 103 6.10 × 10-7 1.05 × 10-3 7.53 × 10-12 7.90 × 10-15 

Th-230 5.23 × 104 6.10 × 10-7 3.19 × 10-2 2.78 × 10-14 8.86 × 10-16 

Th-232 2.13 × 10-1 6.10 × 10-7 1.30 × 10-7 1.19 × 10-14 1.54 × 10-21 

U-232 1.21 × 102 2.44 × 10-8 2.94 × 10-6 2.07 × 10-14 6.08 × 10-20 

U-233 5.67 × 103 2.44 × 10-8 1.38 × 10-4 3.29 × 10-14 4.56 × 10-18 

U-234 2.26 × 106 2.44 × 10-8 5.51 × 10-2 8.94 × 10-15 4.93 × 10-16 

U-235 1.10 × 105 2.44 × 10-8 2.68 × 10-3 1.71 × 10-11 4.60 × 10-14 

U-236 1.70 × 106 2.44 × 10-8 4.14 × 10-2 4.62 × 10-15 1.91 × 10-16 

U-238 6.48 × 105 2.44 × 10-8 1.58 × 10-2 2.07 × 10-15 3.26 × 10-17 

Zr-93 6.37 × 105 1.22 × 10-7 7.77 × 10-2 0 × 100 0 × 100 

Total (time-dependent overall maximum for time < 2000 a)      6.50 × 10-9 

Sum (of maximums of each radionuclide for time < 2000 a)     6.51 × 10-9 

      GeotransferFactor   1.00 x 100 [a/m³]     
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Figure 195 �² External radiotoxicity in river sediments of Kleine Nete - Adults 

(AES_5_EarlyDBE_Complexants).  
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13.6 Activity concentration and ingestion radiotoxicity of river water �� Witte Nete  

 

Table 23 �² Results for activity and ingestion radiotoxicity in river water (Witte Nete) �² maximum 

concentration in river water before 2000 a, conversion factor for river water (Witte Nete),  maximum 

concentration and ingestion radiotoxicity for river water  (AES_5_EarlyDBE_Complexants).  

  

Radionuclide Flux to river [Bq/a] 

CF Concentration 
in river water 
[Bq/m³] per unit 
activity in Flux to 
river [Bq/a] 

Concentration in 
river water [Bq/m³]  

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for river water [Sv/m³] 

Ag-108m 2.64 × 107 3.57 × 10-8 9.43 × 10-1 2.30 × 10-9 2.17 × 10-9 

Am-241 1.10 × 107 3.57 × 10-8 3.91 × 10-1 2.00 × 10-7 7.82 × 10-8 

Am-242m 7.11 × 103 3.57 × 10-8 2.54 × 10-4 1.90 × 10-7 4.82 × 10-11 

Am-243 4.90 × 105 3.57 × 10-8 1.75 × 10-2 2.00 × 10-7 3.50 × 10-9 

Be-10 2.48 × 105 3.57 × 10-8 8.87 × 10-3 1.10 × 10-9 9.76 × 10-12 

C-14 1.96 × 108 3.57 × 10-8 7.01 × 100 5.80 × 10-10 4.07 × 10-9 

Ca-41 2.52 × 108 3.57 × 10-8 8.99 × 100 1.90 × 10-10 1.71 × 10-9 

Cl-36 3.02 × 107 3.57 × 10-8 1.08 × 100 9.30 × 10-10 1.00 × 10-9 

Cm-244 1.06 × 100 3.57 × 10-8 3.77 × 10-8 1.20 × 10-7 4.53 × 10-15 

Cs-135 1.05 × 106 3.57 × 10-8 3.75 × 10-2 2.00 × 10-9 7.51 × 10-11 

Cs-137 1.43 × 107 3.57 × 10-8 5.09 × 10-1 1.30 × 10-8 6.62 × 10-9 

H-3 1.63 × 102 3.57 × 10-8 5.82 × 10-6 1.80 × 10-11 1.05 × 10-16 

I-129 4.13 × 106 3.57 × 10-8 1.48 × 10-1 1.10 × 10-7 1.62 × 10-8 

Mo-93 4.81 × 107 3.57 × 10-8 1.72 × 100 3.10 × 10-9 5.33 × 10-9 

Nb-94 1.63 × 107 3.57 × 10-8 5.83 × 10-1 1.70 × 10-9 9.91 × 10-10 

Ni-59 1.39 × 109 3.57 × 10-8 4.96 × 101 6.30 × 10-11 3.12 × 10-9 

Ni-63 6.48 × 108 3.57 × 10-8 2.31 × 101 1.50 × 10-10 3.47 × 10-9 

Np-236 9.86 × 103 3.57 × 10-8 3.52 × 10-4 1.70 × 10-8 5.99 × 10-12 

Np-237 3.55 × 105 3.57 × 10-8 1.27 × 10-2 1.10 × 10-7 1.40 × 10-9 

Pa-231 1.17 × 104 3.57 × 10-8 4.17 × 10-4 7.10 × 10-7 2.96 × 10-10 

Pd-107 2.77 × 105 3.57 × 10-8 9.88 × 10-3 3.70 × 10-11 3.66 × 10-13 

Pu-236 8.17 × 103 3.57 × 10-8 2.92 × 10-4 8.70 × 10-8 2.54 × 10-11 S
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Pu-238 2.21 × 105 3.57 × 10-8 7.90 × 10-3 2.30 × 10-7 1.82 × 10-9 

Pu-239 3.95 × 106 3.57 × 10-8 1.41 × 10-1 2.50 × 10-7 3.52 × 10-8 

Pu-240 3.60 × 106 3.57 × 10-8 1.29 × 10-1 2.50 × 10-7 3.22 × 10-8 

Pu-241 1.42 × 100 3.57 × 10-8 5.05 × 10-8 4.80 × 10-9 2.43 × 10-16 

Pu-242 1.05 × 104 3.57 × 10-8 3.75 × 10-4 2.40 × 10-7 9.01 × 10-11 

Pu-244 5.09 × 10-3 3.57 × 10-8 1.82 × 10-10 2.40 × 10-7 4.36 × 10-17 

Ra-226 3.22 × 105 3.57 × 10-8 1.15 × 10-2 2.80 × 10-7 3.22 × 10-9 

Se-79 2.18 × 106 3.57 × 10-8 7.78 × 10-2 2.90 × 10-9 2.26 × 10-10 

Sn-126 3.64 × 104 3.57 × 10-8 1.30 × 10-3 4.70 × 10-9 6.11 × 10-12 

Sr-90 3.47 × 104 3.57 × 10-8 1.24 × 10-3 2.80 × 10-8 3.47 × 10-11 

Tc-99 2.09 × 108 3.57 × 10-8 7.48 × 100 6.40 × 10-10 4.79 × 10-9 

Th-229 1.72 × 103 3.57 × 10-8 6.14 × 10-5 4.90 × 10-7 3.01 × 10-11 

Th-230 5.23 × 104 3.57 × 10-8 1.87 × 10-3 2.10 × 10-7 3.92 × 10-10 

Th-232 2.13 × 10-1 3.57 × 10-8 7.61 × 10-9 2.30 × 10-7 1.75 × 10-15 

U-232 1.21 × 102 3.57 × 10-8 4.31 × 10-6 3.30 × 10-7 1.42 × 10-12 

U-233 5.67 × 103 3.57 × 10-8 2.03 × 10-4 5.10 × 10-8 1.03 × 10-11 

U-234 2.26 × 106 3.57 × 10-8 8.07 × 10-2 4.90 × 10-8 3.95 × 10-9 

U-235 1.10 × 105 3.57 × 10-8 3.93 × 10-3 4.70 × 10-8 1.85 × 10-10 

U-236 1.70 × 106 3.57 × 10-8 6.06 × 10-2 4.70 × 10-8 2.85 × 10-9 

U-238 6.48 × 105 3.57 × 10-8 2.31 × 10-2 4.50 × 10-8 1.04 × 10-9 

Zr-93 6.37 × 105 3.57 × 10-8 2.27 × 10-2 1.10 × 10-9 2.50 × 10-11 

Total (time-dependent overall maximum for time < 2000 a)      1.73 × 10-7 

Sum (of maximums of each radionuclide for time < 2000 a)     2.14 × 10-7 

      GeotransferFactor   1.00 x 100 [a/m³]     
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Figure 196 �² Activity concentrations in river water of Witte Nete  (AES_5_EarlyDBE_Complexants).  
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Figure 197 �² Ingestion r adiotoxicity in river water of Witte Nete  - Adults 

(AES_5_EarlyDBE_Complexants).  
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13.7 Activity concentration, ingestion radiotoxicity and external  radiotoxicity of river sediments �� 
Witte Nete  

 

Table 24 �² Results for activity and ingestion radiotoxicity in sediments in the Witte  Nete �² maximum 

flux to river before 2000 a, radi onuclide specific conversion factor for river sediments, maximum 

concentration and ingestion radiotoxicity for adults in the river sediments  

(AES_5_EarlyDBE_Complexants).  

  

Radionuclide Flux to river [Bq/a] 

CF Concentration 
in sediment [Bq/kg] 
per unit activity in 
Flux to river [Bq/m³] 

Concentration in 
sediment [Bq/kg]  

Ingestion dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel A) 

Ingestion radiotoxicity 
for sediment [Sv/kg] 

Ag-108m 2.64 × 107 3.04 × 10-6 8.02 × 101 2.30 × 10-9 1.84 × 10-7 

Am-241 1.10 × 107 1.43 × 10-5 1.56 × 102 2.00 × 10-7 3.13 × 10-5 

Am-242m 7.11 × 103 1.43 × 10-5 1.02 × 10-1 1.90 × 10-7 1.93 × 10-8 

Am-243 4.90 × 105 1.43 × 10-5 7.00 × 100 2.00 × 10-7 1.40 × 10-6 

Be-10 2.48 × 105 1.50 × 10-6 3.72 × 10-1 1.10 × 10-9 4.10 × 10-10 

C-14 1.96 × 108 7.14 × 10-8 1.40 × 101 5.80 × 10-10 8.13 × 10-9 

Ca-41 2.52 × 108 3.57 × 10-8 8.99 × 100 1.90 × 10-10 1.71 × 10-9 

Cl-36 3.02 × 107 3.57 × 10-11 1.08 × 10-3 9.30 × 10-10 1.00 × 10-12 

Cm-244 1.06 × 100 3.57 × 10-6 3.77 × 10-6 1.20 × 10-7 4.53 × 10-13 

Cs-135 1.05 × 106 7.14 × 10-7 7.51 × 10-1 2.00 × 10-9 1.50 × 10-9 

Cs-137 1.43 × 107 7.14 × 10-7 1.02 × 101 1.30 × 10-8 1.32 × 10-7 

H-3 1.63 × 102 0 × 100 0 × 100 1.80 × 10-11 0 × 100 

I-129 4.13 × 106 3.57 × 10-9 1.48 × 10-2 1.10 × 10-7 1.62 × 10-9 

Mo-93 4.81 × 107 1.29 × 10-7 6.19 × 100 3.10 × 10-9 1.92 × 10-8 

Nb-94 1.63 × 107 1.79 × 10-8 2.91 × 10-1 1.70 × 10-9 4.95 × 10-10 

Ni-59 1.39 × 109 7.14 × 10-7 9.91 × 102 6.30 × 10-11 6.24 × 10-8 

Ni-63 6.48 × 108 7.14 × 10-7 4.63 × 102 1.50 × 10-10 6.94 × 10-8 

Np-236 9.86 × 103 3.57 × 10-8 3.52 × 10-4 1.70 × 10-8 5.99 × 10-12 

Np-237 3.55 × 105 3.57 × 10-8 1.27 × 10-2 1.10 × 10-7 1.40 × 10-9 

Pa-231 1.17 × 104 1.79 × 10-6 2.09 × 10-2 7.10 × 10-7 1.48 × 10-8 

S
C

K
 C

E
N

/5
27

40
42

6 
 R

ev
. 1

.0



 ER-0336-Annex    257 
 

Pd-107 2.77 × 105 1.79 × 10-6 4.94 × 10-1 3.70 × 10-11 1.83 × 10-11 

Pu-236 8.17 × 103 3.57 × 10-6 2.92 × 10-2 8.70 × 10-8 2.54 × 10-9 

Pu-238 2.21 × 105 3.57 × 10-6 7.90 × 10-1 2.30 × 10-7 1.82 × 10-7 

Pu-239 3.95 × 106 3.57 × 10-6 1.41 × 101 2.50 × 10-7 3.52 × 10-6 

Pu-240 3.60 × 106 3.57 × 10-6 1.29 × 101 2.50 × 10-7 3.22 × 10-6 

Pu-241 1.42 × 100 3.57 × 10-6 5.05 × 10-6 4.80 × 10-9 2.43 × 10-14 

Pu-242 1.05 × 104 3.57 × 10-6 3.75 × 10-2 2.40 × 10-7 9.01 × 10-9 

Pu-244 5.09 × 10-3 3.57 × 10-6 1.82 × 10-8 2.40 × 10-7 4.36 × 10-15 

Ra-226 3.22 × 105 8.93 × 10-8 2.87 × 10-2 2.80 × 10-7 8.05 × 10-9 

Se-79 2.18 × 106 3.57 × 10-8 7.78 × 10-2 2.90 × 10-9 2.26 × 10-10 

Sn-126 3.64 × 104 1.07 × 10-6 3.90 × 10-2 4.70 × 10-9 1.83 × 10-10 

Sr-90 3.47 × 104 7.14 × 10-8 2.48 × 10-3 2.80 × 10-8 6.93 × 10-11 

Tc-99 2.09 × 108 3.57 × 10-10 7.48 × 10-2 6.40 × 10-10 4.79 × 10-11 

Th-229 1.72 × 103 1.79 × 10-6 3.07 × 10-3 4.90 × 10-7 1.51 × 10-9 

Th-230 5.23 × 104 1.79 × 10-6 9.33 × 10-2 2.10 × 10-7 1.96 × 10-8 

Th-232 2.13 × 10-1 1.79 × 10-6 3.80 × 10-7 2.30 × 10-7 8.75 × 10-14 

U-232 1.21 × 102 7.14 × 10-8 8.62 × 10-6 3.30 × 10-7 2.85 × 10-12 

U-233 5.67 × 103 7.14 × 10-8 4.05 × 10-4 5.10 × 10-8 2.07 × 10-11 

U-234 2.26 × 106 7.14 × 10-8 1.61 × 10-1 4.90 × 10-8 7.91 × 10-9 

U-235 1.10 × 105 7.14 × 10-8 7.86 × 10-3 4.70 × 10-8 3.69 × 10-10 

U-236 1.70 × 106 7.14 × 10-8 1.21 × 10-1 4.70 × 10-8 5.70 × 10-9 

U-238 6.48 × 105 7.14 × 10-8 4.63 × 10-2 4.50 × 10-8 2.08 × 10-9 

Zr-93 6.37 × 105 3.57 × 10-7 2.27 × 10-1 1.10 × 10-9 2.50 × 10-10 

Total (time-dependent overall maximum for time < 2000 a)      3.75 × 10-5 

Sum (of maximums of each radionuclide for time < 2000 a)     4.02 × 10-5 

      GeotransferFactor   1.00 x 100 [a/m³]     
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Figure 198 �² Activity concentrations in river sediments of Witte Nete  (AES_5_EarlyDBE_Complexants).  
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Figure 199 �² Ingestion r adiotoxicity in river sediments of Witte Nete  - Adults 

(AES_5_EarlyDBE_Complexants ). 
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Table 25 �² Results for activity and external radiotoxicity in sediments in the Witte  Nete �² maximum 

flux to river before 2000 a, radionuclide specific conversion factor for river sediments, maximum 

concentration and external radiotoxicity for adults in the river sediments  

(AES_5_EarlyDBE_Complexants).  

  

Radionuclide Flux to river [Bq/a] 

CF Concentration 
in sediment [Bq/kg] 
per unit activity in 
Flux to river [Bq/m³] 

Concentration in 
sediment [Bq/kg]  

External dose 
coefficients for soils and 
sediment (Radiological 
Toolbox from NRC) 
[Sv/h per Bq/m³] * bulk 
density [kg/m³] 

External radiotoxicity of 
sediments of Witte Nete 
[Sv/h] 

Ag-108m 2.64 × 107 3.04 × 10-6 8.02 × 101 2.35 × 10-10 1.88 × 10-8 

Am-241 1.10 × 107 1.43 × 10-5 1.56 × 102 9.67 × 10-13 1.51 × 10-10 

Am-242m 7.11 × 103 1.43 × 10-5 1.02 × 10-1 3.75 × 10-14 3.81 × 10-15 

Am-243 4.90 × 105 1.43 × 10-5 7.00 × 100 3.23 × 10-12 2.26 × 10-11 

Be-10 2.48 × 105 1.50 × 10-6 3.72 × 10-1 2.62 × 10-14 9.76 × 10-15 

C-14 1.96 × 108 7.14 × 10-8 1.40 × 101 2.86 × 10-16 4.01 × 10-15 

Ca-41 2.52 × 108 3.57 × 10-8 8.99 × 100 0 × 100 0 × 100 

Cl-36 3.02 × 107 3.57 × 10-11 1.08 × 10-3 6.47 × 10-14 6.99 × 10-17 

Cm-244 1.06 × 100 3.57 × 10-6 3.77 × 10-6 2.32 × 10-15 8.76 × 10-21 

Cs-135 1.05 × 106 7.14 × 10-7 7.51 × 10-1 8.36 × 10-16 6.27 × 10-16 

Cs-137 1.43 × 107 7.14 × 10-7 1.02 × 101 2.17 × 10-14 2.21 × 10-13 

H-3 1.63 × 102 0 × 100 0 × 100 0 × 100 0 × 100 

I-129 4.13 × 106 3.57 × 10-9 1.48 × 10-2 2.48 × 10-13 3.67 × 10-15 

Mo-93 4.81 × 107 1.29 × 10-7 6.19 × 100 1.08 × 10-14 6.71 × 10-14 

Nb-94 1.63 × 107 1.79 × 10-8 2.91 × 10-1 2.38 × 10-10 6.92 × 10-11 

Ni-59 1.39 × 109 7.14 × 10-7 9.91 × 102 0 × 100 0 × 100 

Ni-63 6.48 × 108 7.14 × 10-7 4.63 × 102 0 × 100 0 × 100 

Np-236 9.86 × 103 3.57 × 10-8 3.52 × 10-4 1.08 × 10-11 3.82 × 10-15 

Np-237 3.55 × 105 3.57 × 10-8 1.27 × 10-2 1.81 × 10-12 2.30 × 10-14 

Pa-231 1.17 × 104 1.79 × 10-6 2.09 × 10-2 4.59 × 10-12 9.57 × 10-14 

Pd-107 2.77 × 105 1.79 × 10-6 4.94 × 10-1 0 × 100 0 × 100 

Pu-236 8.17 × 103 3.57 × 10-6 2.92 × 10-2 4.71 × 10-15 1.37 × 10-16 
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Pu-238 2.21 × 105 3.57 × 10-6 7.90 × 10-1 3.04 × 10-15 2.40 × 10-15 

Pu-239 3.95 × 106 3.57 × 10-6 1.41 × 101 6.86 × 10-15 9.67 × 10-14 

Pu-240 3.60 × 106 3.57 × 10-6 1.29 × 101 2.93 × 10-15 3.77 × 10-14 

Pu-241 1.42 × 100 3.57 × 10-6 5.05 × 10-6 1.38 × 10-16 6.96 × 10-22 

Pu-242 1.05 × 104 3.57 × 10-6 3.75 × 10-2 2.58 × 10-15 9.68 × 10-17 

Pu-244 5.09 × 10-3 3.57 × 10-6 1.82 × 10-8 1.42 × 10-15 2.58 × 10-23 

Ra-226 3.22 × 105 8.93 × 10-8 2.87 × 10-2 7.59 × 10-13 2.18 × 10-14 

Se-79 2.18 × 106 3.57 × 10-8 7.78 × 10-2 3.98 × 10-16 3.10 × 10-17 

Sn-126 3.64 × 104 1.07 × 10-6 3.90 × 10-2 3.39 × 10-12 1.32 × 10-13 

Sr-90 3.47 × 104 7.14 × 10-8 2.48 × 10-3 1.69 × 10-14 4.18 × 10-17 

Tc-99 2.09 × 108 3.57 × 10-10 7.48 × 10-2 2.82 × 10-15 2.11 × 10-16 

Th-229 1.72 × 103 1.79 × 10-6 3.07 × 10-3 7.53 × 10-12 2.31 × 10-14 

Th-230 5.23 × 104 1.79 × 10-6 9.33 × 10-2 2.78 × 10-14 2.60 × 10-15 

Th-232 2.13 × 10-1 1.79 × 10-6 3.80 × 10-7 1.19 × 10-14 4.51 × 10-21 

U-232 1.21 × 102 7.14 × 10-8 8.62 × 10-6 2.07 × 10-14 1.78 × 10-19 

U-233 5.67 × 103 7.14 × 10-8 4.05 × 10-4 3.29 × 10-14 1.33 × 10-17 

U-234 2.26 × 106 7.14 × 10-8 1.61 × 10-1 8.94 × 10-15 1.44 × 10-15 

U-235 1.10 × 105 7.14 × 10-8 7.86 × 10-3 1.71 × 10-11 1.35 × 10-13 

U-236 1.70 × 106 7.14 × 10-8 1.21 × 10-1 4.62 × 10-15 5.60 × 10-16 

U-238 6.48 × 105 7.14 × 10-8 4.63 × 10-2 2.07 × 10-15 9.56 × 10-17 

Zr-93 6.37 × 105 3.57 × 10-7 2.27 × 10-1 0 × 100 0 × 100 

Total (time-dependent overall maximum for time < 2000 a)      1.90 × 10-8 

Sum (of maximums of each radionuclide for time < 2000 a)     1.91 × 10-8 

      GeotransferFactor   1.00 x 100 [a/m³]     
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Figure 200 �² External radiotoxicity in river sediments of Witte Nete - Adults 

(AES_5_EarlyDBE_Complexants).  
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14 Activity and radiotoxicity distribution in air  

14.1 Activity concentration and inhalation radiotoxicity in air above wetland  

 

Table 26 �² Results for activity and inhalation radiotoxicity in air above wetland soils �² maximum 

concentration in the groundwater before 2000 a, radionuclide specific conversion factor for air abo ve 

wetland soils, maximum concentration and  inhalation  radiotoxicity for adults in air above wetland soil  

(AES_5_EarlyDBE_Complexants).  

  

Radionuclide 
Concentration in 
groundwater [Bq/m³] 

CF Concentration 
in air above 
wetlands [Bq/m³] 
per unit activity in 
groundwater 
[Bq/m³] 

Concentration in air 
above wetlands 
[Bq/m³]  

Inhalation dose 
coefficients for adults 
[Sv/Bq] (ARBIS, annex 
III Tabel B) 

Inhalation radiotoxicity 
in air above wetlands 
[Sv/m³] 

Ag-108m 1.85 × 101 1.39 × 10-6 2.57 × 10-5 3.70 × 10-8 9.51 × 10-13 

Am-241 7.67 × 100 7.22 × 10-7 5.54 × 10-6 4.20 × 10-5 2.33 × 10-10 

Am-242m 4.97 × 10-3 7.22 × 10-7 3.59 × 10-9 3.70 × 10-5 1.33 × 10-13 

Am-243 3.43 × 10-1 7.22 × 10-7 2.48 × 10-7 4.10 × 10-5 1.02 × 10-11 

Be-10 1.74 × 10-1 1.94 × 10-7 3.37 × 10-8 3.50 × 10-8 1.18 × 10-15 

C-14 1.37 × 102 4.43 × 10-7 6.09 × 10-5 6.20 × 10-12 3.77 × 10-16 

Ca-41 1.76 × 102 4.60 × 10-8 8.11 × 10-6 9.50 × 10-11 7.70 × 10-16 

Cl-36 2.12 × 101 1.24 × 10-9 2.63 × 10-8 7.30 × 10-9 1.92 × 10-16 

Cm-244 7.40 × 10-7 1.36 × 10-6 1.01 × 10-12 2.70 × 10-5 2.72 × 10-17 

Cs-135 7.36 × 10-1 9.66 × 10-8 7.11 × 10-8 6.90 × 10-10 4.90 × 10-17 

Cs-137 9.98 × 100 9.66 × 10-8 9.64 × 10-7 4.60 × 10-9 4.44 × 10-15 

H-3 1.14 × 10-4 2.56 × 10-10 2.92 × 10-14 4.50 × 10-11 1.31 × 10-24 

I-129 2.89 × 100 2.90 × 10-8 8.39 × 10-8 3.60 × 10-8 3.02 × 10-15 

Mo-93 3.37 × 101 1.50 × 10-7 5.06 × 10-6 2.30 × 10-9 1.16 × 10-14 

Nb-94 1.14 × 101 1.38 × 10-6 1.58 × 10-5 4.90 × 10-8 7.72 × 10-13 

Ni-59 9.71 × 102 3.12 × 10-7 3.03 × 10-4 4.40 × 10-10 1.33 × 10-13 

Ni-63 4.53 × 102 3.12 × 10-7 1.41 × 10-4 1.30 × 10-9 1.84 × 10-13 

Np-236 6.90 × 10-3 2.07 × 10-7 1.43 × 10-9 3.20 × 10-6 4.57 × 10-15 

Np-237 2.49 × 10-1 2.07 × 10-7 5.15 × 10-8 2.30 × 10-5 1.18 × 10-12 
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Pa-231 8.18 × 10-3 1.52 × 10-6 1.24 × 10-8 1.40 × 10-4 1.74 × 10-12 

Pd-107 1.94 × 10-1 4.13 × 10-7 8.00 × 10-8 5.90 × 10-10 4.72 × 10-17 

Pu-236 5.72 × 10-3 1.03 × 10-6 5.89 × 10-9 2.00 × 10-5 1.18 × 10-13 

Pu-238 1.55 × 10-1 1.03 × 10-6 1.59 × 10-7 4.60 × 10-5 7.33 × 10-12 

Pu-239 2.76 × 100 1.03 × 10-6 2.85 × 10-6 5.00 × 10-5 1.42 × 10-10 

Pu-240 2.52 × 100 1.03 × 10-6 2.60 × 10-6 5.00 × 10-5 1.30 × 10-10 

Pu-241 9.91 × 10-7 1.03 × 10-6 1.02 × 10-12 9.00 × 10-7 9.18 × 10-19 

Pu-242 7.35 × 10-3 1.03 × 10-6 7.57 × 10-9 4.80 × 10-5 3.64 × 10-13 

Pu-244 3.56 × 10-9 1.03 × 10-6 3.67 × 10-15 4.70 × 10-5 1.72 × 10-19 

Ra-226 2.25 × 10-1 4.99 × 10-7 1.12 × 10-7 3.50 × 10-6 3.94 × 10-13 

Se-79 1.53 × 100 2.90 × 10-8 4.42 × 10-8 1.10 × 10-9 4.87 × 10-17 

Sn-126 2.55 × 10-2 1.44 × 10-6 3.67 × 10-8 2.80 × 10-8 1.03 × 10-15 

Sr-90 2.43 × 10-2 3.57 × 10-8 8.66 × 10-10 3.60 × 10-8 3.12 × 10-17 

Tc-99 1.47 × 102 2.10 × 10-9 3.08 × 10-7 4.00 × 10-9 1.23 × 10-15 

Th-229 1.20 × 10-3 1.03 × 10-6 1.24 × 10-9 1.10 × 10-4 1.36 × 10-13 

Th-230 3.66 × 10-2 1.03 × 10-6 3.77 × 10-8 4.30 × 10-5 1.62 × 10-12 

Th-232 1.49 × 10-7 1.03 × 10-6 1.54 × 10-13 4.50 × 10-5 6.91 × 10-18 

U-232 8.45 × 10-5 5.71 × 10-7 4.83 × 10-11 7.80 × 10-6 3.76 × 10-16 

U-233 3.97 × 10-3 5.71 × 10-7 2.27 × 10-9 3.60 × 10-6 8.16 × 10-15 

U-234 1.58 × 100 5.71 × 10-7 9.03 × 10-7 3.50 × 10-6 3.16 × 10-12 

U-235 7.70 × 10-2 5.71 × 10-7 4.40 × 10-8 3.10 × 10-6 1.36 × 10-13 

U-236 1.19 × 100 5.71 × 10-7 6.78 × 10-7 3.20 × 10-6 2.17 × 10-12 

U-238 4.53 × 10-1 5.71 × 10-7 2.59 × 10-7 2.90 × 10-6 7.51 × 10-13 

Zr-93 4.46 × 10-1 3.48 × 10-7 1.55 × 10-7 1.00 × 10-8 1.55 × 10-15 

Total (time-dependent overall maximum for time < 2000 a)      4.41 × 10-10 

Sum (of maximums of each radionuclide for time < 2000 a)     5.36 × 10-10 

      GeotransferFactor   7.00 x 10-7 [a/m³]     
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Figure 201 �² Activity concentrations in air above  wetlands  (AES_5_EarlyDBE_Complexants).  
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Figure 202 �² Inhalation r adiotoxicity in air above wetlands  - Adults ( AES_5_EarlyDBE_Complexants). 
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	** Disclaimer **
	1 Dose rate per nuclide



