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APPENDIX H. Maximum doses from releases to single objects

In this appendix, the maximum dose results are presented for the alternative release
pattern cases where the release is directed to a single biosphere object alone (see
section 6.3.3).

Table H-1. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case Itdimetsd, and the highest total doses at
the end of the simulation (10 000 y), along with the respective biosphere objects and
the ratio between the doses.

Maximum annual landscape dose | Total dose at 10 000 y o

Nuclide Value Time . Value . Ratio
(Svly) ) Object (Svly) Object

Am-241 5.77E-13 10000 | Itdmetsa 5.77E-13 | Itametsa 1.00
Cl-36 5.13E-12 10000 | Itdmetsa 5.13E-12 | Itadmetsa 1.00
Cs-135 6.28E-10 10000 | Itdmetsa 6.28E-10 | ltametsa 1.00
1-129 2.02E-10 10000 | Itdmetsa 2.02E-10 | ltametsa 1.00
Nb-94 1.85E-10 10000 | Itdmetsa 1.85E-10 | Itametsa 1.00
Ni-59 1.11E-12 10000 | Itdmetsa 1.11E-12 | ltametsa 1.00
Pu-239 6.01E-12 10000 | Itdmetsa 6.01E-12 | ltametsa 1.00
Ra-226 6.53E-09 10000 | Itdmetsa 6.53E-09 | ltametsa 1.00
Se-79 2.30E-11 10000 | Itdmetsa 2.30E-11 | ltametsa 1.00
Sr-90 4.89E-11 1595 | Itdmetsa 4.89E-11 | ltametsa 1.00
Tc-99 1.99E-13 10000 | Itdmetsa 1.99E-13 | [tametsa 1.00
Th-230 2.11E-08 10000 | Itdmetsa 2.11E-08 | ltametsa 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.

Table H-2. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case Liikla, and the highest total doses at the
end of the simulation (10 000 y), along with the respective biosphere objects and the
ratio between the doses.

Maximum annual landscape dose | Total dose at 10 000 y

Nuclide Value Time . Value . Ratio”
(Svly) ) Object (Svly) Object
Am-241 1.83E-12 10000 | Liiklanmetsa 1.83E-12 | Liiklanm. 1.00
Cl-36 2.10E-11 10000 | Liiklanmetsa 2.10E-11 | Liiklanm. 1.00
Cs-135 2.14E-09 10000 | Liiklanmetsa 2.14E-09 | Liiklanm. 1.00
1-129 8.28E-10 10000 | Liiklanmetsa 8.28E-10 | Liiklanm. 1.00
Nb-94 6.21E-10 10000 | Liiklanmetsa 6.21E-10 | Liiklanm. 1.00
Ni-59 3.89E-12 10000 | Liiklanmetsa 3.89E-12 | Liiklanm. 1.00

Pu-239 2.01E-11 10000 | Liiklanmetséa 2.01E-11 | Liiklanm. 1.00
Ra-226 2.10E-08 10000 | Liiklanmetséa 2.10E-08 | Liiklanm. 1.00

Se-79 7.36E-11 10000 | Liiklanmetséa 7.36E-11 | Liiklanm. 1.00
Sr-90 1.55E-10 8868 | Liiklanmetséa 1.55E-10 | Liiklanm. 1.00
Tc-99 8.15E-13 10000 | Liiklanmetséa 8.15E-13 | Liiklanm. 1.00

Th-230 6.84E-08 10000 | Liiklanmetsa 6.84E-08 | Liiklanm. 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.
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Table H-3. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case S0, and the highest total doses at the end
of the simulation (10 000 y), along with the respective biosphere objects and the ratio
between the doses.

Maximum annual landscape dose | Total dose at 10 000 y o

Nuclide Value Time . Value . Ratio
(Svly) ) Object (Svly) Object

Am-241 8.90E-13 10000 | SO 8.90E-13| S0 1.00
Cl-36 1.80E-11 10000 | S2 1.80E-11|S2 1.00
Cs-135 9.61E-10 10000 | SO 9.61E-10 | SO 1.00
1-129 7.20E-10 10000 | S2 7.20E-10 | S2 1.00
Nb-94 2.84E-10 10000 | SO 2.84E-10| S0 1.00
Ni-59 1.68E-12 10000 | SO 1.68E-12 | S0 1.00
Pu-239 9.20E-12 10000 | SO 9.20E-12 | SO 1.00
Ra-226 1.01E-08 10000 | SO 1.01E-08 | SO 1.00
Se-79 3.54E-11 10000 | SO 3.54E-11 | SO 1.00
Sr-90 7.54E-11 7465 | SO 7.54E-11 | SO 1.00
Tc-99 7.09E-13 10000 | S2 7.09E-13 | S2 1.00
Th-230 3.24E-08 10000 | SO 3.24E-08 | SO 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.

Table H-4. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case S4, and the highest total doses at the end
of the simulation (10 000 y), along with the respective biosphere objects and the ratio
between the doses.

Maximum annual landscape dose | Total dose at 10 000 y
Nuclide | Value | Time . Value . Ratio"
(Svly) ) Object (Svly) Object
Am-241 9.88E-13 10000 | S4 9.88E-13 | S4 1.00
Cl-36 9.77E-12 10000 | S4 9.77E-12 | S4 1.00
Cs-135 1.11E-09 10000 | S4 1.11E-09 | S4 1.00
1-129 3.85E-10 10000 | S4 3.85E-10 | S4 1.00
Nb-94 3.26E-10 10000 | S4 3.26E-10 | S4 1.00
Ni-59 1.99E-12 10000 | S4 1.99E-12 |84 1.00
Pu-239 1.06E-11 10000 | S4 1.06E-11|S4 1.00
Ra-226 1.13E-08 10000 | S4 1.13E-08 | S4 1.00
Se-79 3.96E-11 10000 | S4 3.96E-11|S4 1.00
Sr-90 8.39E-11 1785|S4 8.39E-11 | S4 1.00
Tc-99 3.79E-13 10000 | S4 3.79E-13 | S4 1.00
Th-230 3.65E-08 10000 | S4 3.65E-08 | S4 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.




Table H-5. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case S35, and the highest total doses at the end
of the simulation (10 000 y), along with the respective biosphere objects and the ratio

between the doses.
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Maximum annual landscape dose | Total dose at 10 000 y o

Nuclide Value Time . Value . Ratio
(Svly) ) Object (Svly) Object

Am-241 5.81E-13 10000 | S5 5.81E-13 | S5 1.00
Cl-36 2.71E-12 10000 | S5 2.71E-12| S5 1.00
Cs-135 4.87E-10 10000 | S5 4.87E-10| S5 1.00
1-129 1.06E-10 10000 | S5 1.06E-10 | S5 1.00
Nb-94 1.51E-10 10000 | S5 1.51E-10 | S5 1.00
Ni-59 7.68E-13 10000 | S5 7.68E-13 | S5 1.00
Pu-239 4.88E-12 10000 | S5 4.88E-12 | S5 1.00
Ra-226 6.16E-09 10000 | S5 6.16E-09 | S5 1.00
Se-79 2.22E-11 10000 | S5 2.22E-11|S5 1.00
Sr-90 4.83E-11 1478 | S5 4.83E-11| S5 1.00
Tc-99 1.05E-13 10000 | S5 1.05E-13 | S5 1.00
Th-230 1.93E-08 10000 | S5 1.93E-08 | S5 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.

Table H-6. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case N1, and the highest total doses at the end
of the simulation (10 000 y), along with the respective biosphere objects and the ratio

between the doses.

Maximum annual landscape dose | Total dose at 10 000 y
Nuclide | Value | Time . Value . Ratio"
(Svly) ) Object (Svly) Object
Am-241 2.35E-12 754 | N1 1.55E-12 | N1 0.66
Cl-36 2.26E-11 10000 | N1 2.26E-11| N1 1.00
Cs-135 2.08E-09 10000 | N1 2.08E-09 | N1 1.00
1-129 8.92E-10 10000 | N1 8.92E-10 | N1 1.00
Nb-94 5.94E-10 10000 | N1 5.94E-10 | N1 1.00
Ni-59 3.84E-12 10000 | N1 3.84E-12 | N1 1.00
Pu-239 1.93E-11 10000 | N1 1.93E-11 [ N1 1.00
Ra-226 1.82E-08 10000 | N1 1.82E-08 | N1 1.00
Se-79 6.94E-11 10000 | N1 6.94E-11 | N1 1.00
Sr-90 3.67E-10 192 | N1 1.32E-10 | N1 0.36
Tc-99 8.78E-13 10000 | N1 8.78E-13 | N1 1.00
Th-230 6.70E-08 10000 | N1 6.70E-08 | N1 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.




Table H-7. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case N4, and the highest total doses at the end
of the simulation (10 000 y), along with the respective biosphere objects and the ratio

between the doses.
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Maximum annual landscape dose | Total dose at 10 000 y o

Nuclide Value Time . Value . Ratio
(Svly) ) Object (Svly) Object

Am-241 2.30E-13 1300 | N4 2.15E-13 | N4 0.94
Cl-36 2.42E-12 10000 | N4 2.42E-12 | N4 1.00
Cs-135 2.58E-10 10000 | N4 2.58E-10 | N4 1.00
1-129 9.54E-11 10000 | N4 9.54E-11 | N4 1.00
Nb-94 7.49E-11 10000 | N4 7.49E-11 | N4 1.00
Ni-59 4.66E-13 10000 | N4 4.66E-13 | N4 1.00
Pu-239 2.43E-12 10000 | N4 2.43E-12 | N4 1.00
Ra-226 2.48E-09 10000 | N4 2.48E-09 | N4 1.00
Se-79 8.98E-12 10000 | N4 8.98E-12 | N4 1.00
Sr-90 2.88E-11 151 | N4 1.83E-11 | N4 0.63
Tc-99 9.39E-14 10000 | N4 9.39E-14 | N4 1.00
Th-230 8.43E-09 10000 | N4 8.43E-09 | N4 1.00

() Ratio between the total dose at 10 000 years and the annual landscape dose.

Table H-8. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case MKJ (release to lake ceases when the
lake is overgrown), and the highest total doses at the end of the simulation (10 000 y),

along with the respective biosphere objects and the ratio between the doses.

Maximum annual landscape dose | Total dose at 10 000 y
Nuclide | Value | Time . Value . Ratio"
(Svly) ) Object (Svly) Object
Am-241 3.02E-12 3028 | MKJ_LAKE 2.14E-17 |KAJ__ WL | 7.09E-06
Cl-36 2.90E-14 2002 | SUJ 2.56E-23 | PlJ 8.84E-10
Cs-135 1.21E-11 2115|SUJ 1.97E-15| P 1.62E-04
1-129 1.33E-11 2004 | SUJ 6.40E-18 | PIJ 4.82E-07
Nb-94 3.04E-13 2303 | SUJ 7.60E-15 | KAJ__ WL 0.03
Ni-59 3.86E-15 2194 | SUJ 2.12E-17 | P 0.01
Pu-239 7.38E-12 4793 | KAJ__ WL 1.25E-12 | KAJ__ WL 0.17
Ra-226 2.56E-10 3295 | SUS_LAKE 5.17E-14|SUS_WL| 0.00
Se-79 3.44E-12 2253 | SUJ 1.99E-14 | PIJ 0.01
Sr-90 8.50E-13 4215|SUJ 1.27E-67 | PJ 1.50E-55
Tc-99 8.45E-15 2001 | SUJ 4.98E-22 | PIJ 5.89E-08
Th-230 1.55E-10 4210 | SUS LAKE 9.37E-12|SUS__ WL | 0.06

() Ratio between the total dose at 10 000 years and the annual landscape dose.




Table H-9. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case MKJ cont (after the lake is overgrown,
the release is directed to the wetland part), and the highest total doses at the end of the
simulation (10 000 y), along with the respective biosphere objects and the ratio

between the doses.
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Maximum annual landscape dose | Total dose at 10 000 y o

Nuclide Value Time . Value . Ratio
(Svly) ) Object (Svly) Object

Am-241 3.02E-12 3028 | MKJ_LAKE 3.02E-15|SUJ 0.001
CI-36 5.24E-14 5000 | PJ2_LAKE 2.66E-14 | PIJ 0.51
Cs-135 1.30E-11 5015 | PJ2_LAKE 9.40E-12 | PIJ 0.72
1-129 2.39E-11 5000 | PJ2_LAKE 1.18E-11 | PIJ 0.49
Nb-94 3.04E-13 2302 | SUJ 1.12E-13 | PIJ 0.37
Ni-59 3.86E-15 2194 | SUJ 2.22E-15 | PlJ 0.57
Pu-239 7.39E-12 4795 | KAJ__ WL 3.21E-12 |KKJ__ WL 0.43
Ra-226 2.56E-10 3311 | SUS_LAKE 6.33E-12 | PIJ 0.02
Se-79 3.44E-12 2250 | SUJ 1.35E-12 | PIJ 0.39
Sr-90 8.50E-13 4203 | SUJ 3.29E-14 | SUJ 0.04
Tc-99 1.51E-14 5000 | PJ2_LAKE 8.12E-15 | PlJ 0.54
Th-230 1.55E-10 4203 | SUS LAKE 1.84E-11 | PIJ 0.12

() Ratio between the total dose at 10 000 years and the annual landscape dose.

Table H-10. Annual landscape doses from constant 1 Bq/y release to the landscape of
each radionuclide in the release pattern case MKJ WL (the release is directed to the
wetland part for the entire simulation), and the highest total doses at the end of the
simulation (10 000 y), along with the respective biosphere objects and the ratio

between the doses.

Maximum annual landscape dose | Total dose at 10 000 y o

Nuclide Value Time . Value . Ratio
(Svly) ) Object (Svly) Object

Am-241 1.13E-14 2593 | SUJ 3.06E-15 | SUJ 0.27
CI-36 5.24E-14 5000 | PJ2_LAKE 2.66E-14 | PIJ 0.51
Cs-135 1.82E-11 5005 | PJ2_LAKE 9.41E-12 |PUJ 0.52
1-129 2.39E-11 4999 | PJ2_LAKE 1.18E-11 | PIJ 0.49
Nb-94 2.06E-13 5040 | PJ2_LAKE 1.26E-13 | PIJ 0.61
Ni-59 4.09E-15 5019 |PJ2_LAKE 2.34E-15 | PIJ 0.57
Pu-239 6.67E-12 7746 | KKJ_WL 3.66E-12 | KKJ_WL 0.55
Ra-226 8.80E-11 3275 | SUS_LAKE 6.45E-12 | PIJ 0.07
Se-79 2.58E-12 5022 |PJ2_LAKE 1.56E-12 | PIJ 0.60
Sr-90 2.16E-13 2002 | SUJ 3.29E-14 | SUJ 0.15
Tc-99 1.51E-14 5000 | PJ2_LAKE 8.12E-15 | PIJ 0.54
Th-230 5.17E-11 4859 | SUS LAKE 1.89E-11 | PIJ 0.37

() Ratio between the total dose at 10 000 years and the annual landscape dose.
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Table H-11. Annual landscape doses from constant 1 Bq/y release to the landscape at
end of the simulation (10 000 y) for the different release location cases. Maximum
value for each nuclide is marked with the bold font face.

Distributed releases
Nuclide | TILA-99m | TILA-99m | TILA-99m Structures Lineament Equal
North South (default) S
Am-241 1.55E-12 4.61E-12 9.70E-13 1.03E-13 6.79E-13 1.38E-12
CI-36 1.88E-11 9.35E-12 1.18E-11 2.20E-12 9.75E-13 2.21E-12
Cs-135 3.50E-10 5.45E-10 2.19E-10 1.16E-10 8.06E-11 7.47E-11
1-129 7.12E-10 3.82E-10 4.45E-10 8.70E-11 3.84E-11 8.88E-11
Nb-94 6.90E-11 1.69E-10 4.31E-11 3.10E-11 2.31E-11 2.09E-11
Ni-59 4.68E-13 1.07E-12 2.93E-13 2.46E-13 1.52E-13 1.49E-13
Pu-239 3.51E-12 5.42E-12 4.42E-12 2.35E-12 5.08E-12 4.87E-12
Ra-226 8.82E-09 9.18E-09 5.52E-09 8.58E-10 7.51E-10 6.78E-10
Se-79 1.58E-11 1.75E-11 9.86E-12 3.05E-12 2.62E-12 3.11E-12
Sr-90 3.19E-10 9.04E-11 1.99E-10 1.62E-11 8.37E-12 1.18E-11
Tc-99 8.75E-13 4.62E-13 5.47E-13 8.57E-14 3.79E-14 8.67E-14
Th-230 7.31E-09 1.92E-08 4.57E-09 2.95E-09 2.46E-09 2.21E-09
Nuclide Terr. sink Single object, forest
Liikla Forest N1 | Forest N4 | Forest SO | Forest S4
Am-241 1.83E-12 2.35E-12 2.30E-13 8.90E-13 9.88E-13
CI-36 2.10E-11 2.26E-11 2.42E-12 1.80E-11 9.77E-12
Cs-135 2.14E-09 2.08E-09 2.58E-10 9.61E-10 1.11E-09
1-129 8.28E-10 8.92E-10 9.54E-11 7.20E-10 3.85E-10
Nb-94 6.21E-10 5.94E-10 7.49E-11 2.84E-10 3.26E-10
Ni-59 3.89E-12 3.84E-12 4.66E-13 1.68E-12 1.99E-12
Pu-239 2.01E-11 1.93E-11 2.43E-12 9.20E-12 1.06E-11
Ra-226 2.10E-08 1.82E-08 2.48E-09 1.01E-08 1.13E-08
Se-79 7.36E-11 6.94E-11 8.98E-12 3.54E-11 3.96E-11
Sr-90 1.55E-10 3.67E-10 2.88E-11 7.54E-11 8.39E-11
Tc-99 8.15E-13 8.78E-13 9.39E-14 7.09E-13 3.79E-13
Th-230 6.84E-08 6.70E-08 8.43E-09 3.24E-08 3.65E-08
Nuclide Single object, forest Single object, lake
Forest S5 Itametsa MKJ_WL | MKJ_cont MKJ
Am-241 5.81E-13 5.77E-13 1.13E-14 3.02E-12 3.02E-12
CI-36 2.71E-12 5.13E-12 5.24E-14 5.24E-14 2.90E-14
Cs-135 4.87E-10 6.28E-10 1.82E-11 1.30E-11 1.21E-11
1-129 1.06E-10 2.02E-10 2.39E-11 2.39E-11 1.33E-11
Nb-94 1.51E-10 1.85E-10 2.06E-13 3.04E-13 3.04E-13
Ni-59 7.68E-13 1.11E-12 4.09E-15 3.86E-15 3.86E-15
Pu-239 4.88E-12 6.01E-12 6.67E-12 7.39E-12 7.38E-12
Ra-226 6.16E-09 6.53E-09 8.80E-11 2.56E-10 2.56E-10
Se-79 2.22E-11 2.30E-11 2.58E-12 3.44E-12 3.44E-12
Sr-90 4.83E-11 4.89E-11 2.16E-13 8.50E-13 8.50E-13
Tc-99 1.05E-13 1.99E-13 1.51E-14 1.51E-14 8.45E-15
Th-230 1.93E-08 2.11E-08 5.17E-11 1.55E-10 1.55E-10
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Figure H-1. Annual landscape doses from constant 1 Bq/y release to the landscape at end of the simulation (10 000 y) for the different
release location cases.
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APPENDIX I. Comparison to previous assessments

In this appendix, the discussion in section 7.4 and in Table 7-5 is complemented by
quantitative comparison of the Posiva biosphere assessments in which the landscape
modelling approach is applied. Tables I-1 to I-4 present key endpoint results for a set
of nuclides, followed by discussion on the differences. Table I-5 provides an example
of the parameters producing the main differences. At the end of the appendix, Figures
I-1 to I-6 are providing schematic presentations of the landscape models in question.

Retained fractions and annual landscape doses

For the fraction of radionuclides retained in the landscape, excluding the Baltic Sea, at
the end of simulation (Tables I-1 and I-2), the differences are due to the differences in
the fractions of release entering the various objects with their ecosystem-specific
retention properties, even though the landscape structure and the object-specific
properties have also a minor contribution.

Table 1I-1. Retained fraction (entire landscape excluding the Baltic Sea) at end of the
simulation (10 000 y), constant unit release of 1 Bq/y.

Nuclide | KBS-3H | Broed 2007 | Broed 2007 | Broed 2007 | Broed 2007 Rso"t:i':‘ig‘n
Lsm ™ Oy 1450 y 1985 y 5850 y 2006

Ra-226 18 % 6 % 6 % 5% 6 %

CI-36 5 % 1% 1% 1% 1%

1-129 4 % 1% 1% 1% 1% not calculated

Tc-99 1% 0.1% 0.2 % 0.2 % 0.3 %

Th-230 90 % 26 % 26 % 24 % 25 %

() The default landscape and the default release pattern (TILA-99m) described in this report.

Table 1-2. Retained fraction (entire landscape excluding the Baltic Sea) normalised to
the KBS-3H landscape model results at end of the simulation (10 000 y), constant unit
release of 1 Bg/y.

Nuclide | KES:3H | Broed 2007 | Broed 2007 | Broed 2007 | Broed 2007 RSorEil:lhsgn
LSM 0y 1450 y 1985 y 5850 y oo

Ra-226 1.00 032 032 0.30 0.32

Cl-36 1.00 0.13 0.16 0.16 0.19

1-129 1.00 0.20 0.25 0.24 0.27 not calculated

T6-99 1.00 0.10 0.20 0.16 0.31

Th-230 1.00 0.28 0.28 0.27 0.27

() The default landscape and the default release pattern (TILA-99m) described in this report.
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The differences between the KBS-3H base case and the calculation cases of (Broed
2007) (Tables I-3 and 1-4) are explained by the forest objects dominating the dose,
differences in the fractions of the release entering to the objects and the object-specific
properties such as the areas of the objects and their catchments (Table I-5). In all the
cases the maximum total annual dose is produced by a forest object, and the variation
is due to the fraction of the release to the object and the area of the object at the time of
the resulting peak dose.

Table 1-3. Annual landscape doses from constant 1 Bq/y release to the landscape at

end of the simulation (10 000 y).

Nuclide | KBS:3H | Broed 2007 | Broed 2007 | Broed 2007 | Broed 2007 RSO"I;;:’Sg‘n
LSM Oy 1450 y 1985y 5850 y 2006
Ra-226 | 5.52E-09| 3.90E-10 | 1.86E-10 | 1.74E-10 | 1.77E-10 | 4.10E-13
Cl-36 | 1.18E-11| 1.62E-13 | 1.09E-13 | 1.02E-13 | 1.04E-13 | 9.48E-14
1120 | 4.45E-10| 6.36E-12 | 4.29E12 | 4.03E-12 | 4.09E-12 | 4.18E-13
Tc09 | 547E-13| 6.26E-15 | 4.22E-15 | 3.98E-15 | 4.03E-15 | 5.95E-14
Th-230 | 4.57E-09| 9.49E-13 | 4.42E-13 | 4.15E-13 | 4.21E-13 | 2.56E-13

() The default landscape and the default release pattern (TILA-99m) described in this report.

Table 1-4. Annual landscape doses normalised to the KBS-3H landscape model results
from constant 1 Bq/y release to the landscape at end of the simulation (10 000 y).

Nuclide | KES:3H | Broed 2007 | Broed 2007 | Broed 2007 | Broed 2007 Rso"t:i'g;g‘n
LSM Oy 1450 y 1985y 5850 y 2006
Ra-226 | 1.00 0.071 0.034 0.032 0.032 0.00007
CI-36 1.00 0.014 0.009 0.009 0.009 0.0080
1-129 1.00 0.014 0.010 0.009 0.009 0.00094
Tc-99 1.00 0.011 0.008 0.007 0.007 0.11
Th-230 | 1.00 0.00021 0.00010 | 0.00009 | 0.00009 | 0.00006

() The default landscape and the default release pattern (TILA-99m) described in this report.

Table 1-5. Comparison of key data in the landscape models for release of CI-36 as an
example of the differences explaining the variation in results.

KBS-3H | Broed 2007 | Broed 2007 | Broed 2007 | Broed 2007

Lsm ™ Oy 1450 y 1985 y 5850 y
32&??;5;0?;;”3”:153' Forest N1 Northern Northern Northern Northern
dose (402y) Forest Forest Forest Forest
Area of the above- | 5 53p,04| 100E+06 | 2.16E+06 | 2.16E+06 | 2.16E+06
mentioned object (m?)
grznggtz';’e catchment | 4 yoE+05| 3.05E+06 | 4.43E+06 | 4.43E+06 | 4.43E+06
Fraction of total release | ¢, 0.21 0.21 0.20 0.20
entering the object

() The default landscape and the default release pattern (TILA-99m) described in this report.
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As exemplified in Table I-5 for Cl-36, the fraction of CI-36 released to the object
producing the maximum dose, a forest at about same location in all cases, is about
80...180 times higher per area in the KBS-3H simulation, than in the other cases.
Situation with the other nuclides reported above (Tables I-1 to 1-4) is very similar, with
the exception of Th-230, for which the peak dose occurs at 10 000 years in the forest
object N4 (instead of NI earlier in simulation), due to its very high rate of
accumulation during the whole simulation period. Further, in the calculations of (Broed
2007), the dose from a release of Th-230 did not include the contributions from any
decay product as it is in the KBS-3H simulation (see section 5.3.3). Ra-226 exhibits
the smallest difference, of about one order of magnitude, between the cases due to the
relatively low effect of runoff (i.e. high Kd in soil for Ra-226) in combination with the
short half-life of the nuclide.

The main conceptual difference between the calculations here and in (Broed 2007) is
that in the latter the landscape models are static over time, meaning that no properties
of the models changed over time, whereas in the KBS-3H landscape model the object
specific data, the fractions of the release and the routing of certain radionuclide flows
all changed with time. However, in the case of the forest ecosystem objects in the
KBS-3H landscape model, these assume static properties after approximately 1000-
1500 years after the start of the simulation with regards to all properties of the model.
Thus, the only difference between the calculations after this "initialisation time" of the
landscape is due to different object areas, catchment areas, and the release fraction.
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Figure I-1. A schematic presentation of the KBS-3H landscape model structure. If the
destination object does not yet exist, the outflow from upstream or the release from
bedrock is directed to the corresponding coastal basin instead.
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Figure 1-2. A schematic presentation of the temporal snapshot landscape model of 0 y
from (Broed 2007).

Figure 1-3. A schematic presentation of the temporal snapshot landscape model of
1450y from (Broed 2007).
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Figure 1-4. A schematic presentation of the temporal snapshot landscape model of
1985 y from (Broed 2007).

Figure 1-5. A schematic presentation of the temporal snapshot landscape model of
5850y from (Broed 2007).
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Figure 1-6. A schematic presentation of the landscape model used in (Smith &
Robinson 2006). Objects receiving direct releases are marked with Capital Letters.
Blue arrows indicate transport of radionuclides via irrigation water.





