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Abstract

Coastal areas are considered suitable for geological disposal due to their relatively stable and slow groundwater
flow. However, the groundwater environment in coastal areas exhibits complex characteristics that can significantly
influence the nuclides migrating from a disposal site. One key characteristic is the saltwater-freshwater boundary
formed by the density difference between saltwater and freshwater, across which groundwater flows behave
differently. Moreover, this boundary shifts over time as a result of sea-level changes. In this study, the groundwater
environment in coastal areas was characterized through density-dependent groundwater flow analysis, which is
considered the influence of salinity-induced density differences. Based on the obtained flow field, nuclide migration
analyses were conducted, assuming that nuclides are released from two disposal sites, one located inland and the
other offshore, and migrate through groundwater to the biosphere at the ground surface. The results show that,
particularly at the offshore site, the migration pathways of nuclides are significantly affected by the temporal
movement of the saltwater-freshwater boundary. This shift leads to notable variations in the resulting dose to the
biosphere, indicating the importance of accounting for dynamic coastal groundwater conditions in safety assessments
of geological disposal in coastal areas.
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Fig. 1 Groundwater environment in coastal areas
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Fig. 2 Overall workflow of the analysis procedure
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Fig. 3 Coastal Model Structure (EL: Elevation)

Tablel Parameter & Value (Density flow analysis)

Parameter & Value

Rock Granite
Coefficient of permeability (m/sec) 1.0 X107
Porosity (%) 2.0
Specific storage (n!) 1.0 X107
Anisotropy (°) 0.0

Longitudinal : 100
Horizontal : 10
3.0x 1012

Dispersion length (m)

Diffusion Coefficient (m*/sec)
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Fig.4 Set of boundary conditions on the ground surface
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Table2 Nuclides considered in nuclide migration analysis

[4n* Pu-240—U-236—Th-232

4n+1 Cm-245—Pu-241—Am-241—-Np-237—U-233—Th-229

Mn+2 Cm-246—Pu-242—U-238—U-234—Th-230—Ra-226—Pb-210
4n+3 Am-243—Pu-239—-U-235-Pa-231-5Ac-227

Sm-151, Zr-93—Nb-93m, Se-79, Tc-99, Pb-107, Sn-126

P Cs-135, Nb-94

* n: Integer
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Table3 Parameter used for nuclide migration analvsis('33Cs)

Cs-135° Parameter & Value

. ) Fresh*
Solubility(mol/T) Soluble
Salt*
o . Fresh 0.01
EBS Distribution coefficient(m’/kg)
Salt 0.001
_ . Fresh 5.0x 101
Diffusion coefficient(m-/s)
Salt 3.0 10
o . N Fresh 0.05
Hostrock  Distribution coefficient{m’/kg)
Salt 0.005
; River 1.1x10"
Biosphere  Dose conversion factor(mSv/Bq)
Sea 3.0x 107

*“Fresh” and “Salt” indicate the type of groundwater.
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