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Abstract 

Volatile chloro-organic compounds (VCOCs) such as trichloroethylene, is a major subsurface contaminant all 

over the world.  Various microorganisms including aerobic and anaerobic bacteria, have been reported to 

degrade VCOCs.  Among them, methane-oxidizing bacteria (methanotroph), which utilize methane as the only 

carbon and energy source, are one of the major players in bioremediation of VCOCs contamination because of a 

safety of their substrate, methane.  Therefore, several bioremediation studies such as biostimulation and 

bioaugmentation using methanotrophs have been reported to date.  Recently, a new style of bioremediation, 

priming bioaugmentation, was also suggested for remediation such that used methanotrophs naturally occurring 

in methane-rich ground water.  In this article, we review various bioremediation studies using methanotrophs.    

 

Keyword: Bioremediation, Methanotrophs, VCOCs, Biostimulation, Bioaugmentation, Priming bioaugmentation 

 

 

Man-made strata and prediction of earthquake disasters in Niigata City, 

central Japan 
Takao NAKAGAWA 

3-41, Sasaguchi, Niigata 950-0911, Japan 

 

Abstract 

    Man-made strata which consist of fillings, landfills, etc. are widely distributed in cities and their 

vicinities of Japan, and have frequently suffered from earthquake disasters. In 1964, the Niigata Earthquake 

(M = 7.5) hit Niigata City, situated on low-lying Niigata Plain, and caused considerable damages such as 

sinking and inclination of buildings, breakdown of bridges, inundation to lowland, and fire of plant for 

petroleum refining. The damage of buildings and bridges resulted from liquefaction of the ground, and the 

areas were restricted in abandoned channel and reclaimed land. Taking landform classification, subsurface 

geology, distribution of man-made strata and damage due to the Niigata Earthquake into consideration, 

earthquake disasters such as liquefaction and inundation in the city are predicted, and the risk of disasters is 

expressed with values. The risk established is presumably valid because a significant correlation between the 

amount of damage of 44 schools due to the Niigata Earthquake and the values of their sites is recognized.  
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