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A Feasibility Study for Characterizing Subsurface Faults and
Hydrogeological Information with Marine
Electromagnetic Prospecting

Kimitaka YOSHIMURA", Shuichi OKUBO"" and Kazunobu YAMANE™

Abstract

O O This paper discusses characterizing and validating potential sites for high level radioactive
waste disposal along the coastal areas using newly developed geophysical prospecting tools. The
specific objective of this paper is to develop an electromagnetid] EMOtechnology for investigat-
ing the subsurface to the depths of 1,000 m below the seafloor in the near-shore environment.
The depth to the sea floor is up to 200 m. Characterization and validation of a site for high level
radioactive waste disposal require a detailed knowledge of both the geological structures and the
groundwater characteristics. The commercial as well as research-based marine controlled-source
and natural-source EM technologies are available, however, there has been little work done in
shallow water depths environment using such technologies. Here, we report the state-of-the-art
EM method with applications to coastal areas with shallow water depths environment. Marine
EM instrument developed is appropriate for investigating shallow water environment near
coastal area. The interpretational technology for EM data is focused on 3-D magnetotellurid] MTO
and 2.5-D controlled-source electromagneticsT] CSEM[1 This paper demonstrates the perfor-
mance of the new type of instrument and software, and the field experiment that was carried out
in the Monterey Bay of California, USA, in 2003 and 2004. Additionally, we demonstrate inter-
pretation techniques applied to characterizing groundwater using MT3-D result of Horonobe,
Hokkaido.

Key words(] geological disposal, coastal area, fault, underground water
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Table 10 Characteristics of the developed magnetotelluric instrument for near-shore environment.
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Fig. 20 al0Developed electromagnetic receiver for near-shore environment] stand-alone typell
0 bOA setting of the instrument to the bottom of the sea.
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Fig. 60 Location map of the studied area.
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Fig. 70 Location map and simplified geological map of the marine seismic surveysl modified after Greene and
Kennedy, 1989 & Greene and Hicks, 199000
Q: Quaternary unconsolidated deposits, Q/Qd: Deltaic deposits, Q/QTpr: Pliocene and Pleistocene
unconsolidated deposits0 greater than 3 m[J Q/Tpp: Pliocene sandstone and siltstone, Tmm: Miocene
sandstone and mudstone, Q/Tmm: Miocene sandstone and mudstone] greater than 3 m[] gdp: granodiorite,
red and black line: Faultsd Red line indicates the fault cutting Quaternary strata. The black indicates the
fault cutting Tertiary or older strata. The solid line means well-defined fault and dashed line inferredl
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