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Research and Development on Geological Disposal of High-Level Radioactive Waste
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(1)

1 km
200 m

Opal-A
Opal-CT

Omagari fault

Maximum burial (～1 million years)

Deposition (～2 million years)

Present

Tuff (2.9 Ma)
Tuff (2.2 Ma)

Seawater 

Wakkanai F.

Koetoi F.

Yuuchi F.

Koetoi F.

Wakkanai F.

Fresh water

Diatomaceous sediments

G.L.-1000 m

Seawater/brackish water

Fossil seawater

(2)

(3)
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Distinct hydrogeological properties were 
evolved by sedimentation, burial diagenesis, 
and subsequent uplift/erosion in the area.

Hydrogeology
Sedimentation

Burial diagenesis
Opal burial depth

 A/CT boundary is 1 km Uplift/erosion

Neotectonic activity

Shear and tensile fracturing of
rock mass

Compaction and dehydration cause high water pressure
and low permeability

Fold, flexure,
Omagari fault

Opal A CT

Seawater inundates
pore 1.3 Ma

1.5 Ma
Fresh water dilutes seawater in shallow part while

deep part is closed system

1 Ma 0.7 Ma 0.3 Ma

Hydrology

Mineral

Early diagenesis
(precip.FeCO3, CaCO3, FeS2)

Maturation and biochemical decomposition of
 organics (marineplankton) Precip. CaCO3

Microbe

Sulphate reduction
by SRB

Methanogene habitat Methanogene and nitrate-reducing
bacteria become dominant

Water chemistry

Seawater

Seawater salinity
pH 7 8

Eh -290 mV

1/3 1/2 seawater salinity
pH 6 7

Eh -100 -170 mV

Sulphate ion
depletion

Mixing among chemically (salinity, isotope)
distinct waters

Water from opal compaction dilutes the saline water
H2O, organic acids, NH4

+, CH4, CO2 gas derived from maturation

Long-term
hydrochemical

variation at
500 m deep

2 million yrs 1 million yrs Present
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It is possible to estimate the dominant hydrochemical processes and long-term 
variation based on consideration of geological phenomena and their relations in 
each epoch.




