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Survey for risk assessment of soil contamination
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Abstract: A huge amount of tsunami deposits remain after the large earthquake and tsunami occurred on March 11,
2011. This event may induce a possibility of environmental pollution, particularly in the environment of soil and
sediments around coastal areas of eastern Japan. Therefore a geochemical survey and investigation for soil
contamination risk was carried out, to make clear the risk level caused by tsunami event and its deposits. First more
than 200 points of soil and sediment samples were selected on the basis of tsunami event hazard and topography
features. Samples were analyzed by means of chemical and physical methods to establish a database for evaluating the
environmental risk. Various kinds of tsunami deposits were observed at the coastal areas, some of them are sandy
sediments and others are muddy with much clay components. The result of chemical analysis showed that some
portions of deposits contain a little higher content of arsenic and lead, but their concentrations are comparable with,
normal subsurface soils. Environmental risk assessment by using self-developed GERAS system indicated that tsunami
deposits sampled around north Miyagi and Iwate pref. have relatively higher risk level. In this case some kind of risk
management is necessary for their storage and utilization. Other amount of deposits and soils can be safely used for
reconstruction activity because of acceptable risk level. In the analysis of physical properties of deposits, a series of
database were developed for particle distribution, soil and clay components, and content of organic matters. The
behaviors of biological effects and aging trend in terms of components of tsunami deposits with sulfide minerals were
clarified by the precise investigation by a long term testing method.
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Fig.1 Characteristics of tsunami deposits observed at coastal areas of Miyagi Pref.
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Fig.2 Core samples of ancient tsunami deposits.

(upper: Arai, Sendai, lower: Arahama, Sendai)
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Table 1 Sampling points of tsunami deposits.
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Fig.4 Arsenic concentration distribution (left) and risk evaluation (right) for the tsunami

sediments in the Miyagi coastal area.
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Table 3 Estimation of human exposure to heavy metals from tsunami deposits.
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Table 4 Estimation of human risk of heavy metals from tsunami deposits.
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Fig.5 Particle size distribution of tsunami deposit samples.

389



55 YR A JE

H R AR O

Table 5 Classification of tsunami deposit samples.
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Fig.6 Ignition loss of tsunami deposit samples.
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Table 6 Parameter set of detail models and data list of geological formation.
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