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USE OF COMPOUND SPECIFIC ISOTOPE RATIO ANALYSIS 
FOR THE INVESTIGATION OF BIODEGRADATION PROCESS 
OF HAZARDOUS CONTAMINANTS IN THE ENVIRONMENT 
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The Coastal Aquifer is one of the most important sources of groundwater in Israel. However, during the last decade, degradation of water quality in the aquifer has become a serious problem. Fuel leakages from underground storage tanks and pipelines have been identified as a major source of groundwater contamination. The hazards of gasoline are mainly attributable to BTEX compounds (benzene, toluene, ethylbenzene, and xylenes), as well as to the fuel oxygenate methyl tert-butyl ether (MTBE). Being water soluble, these fuel hydrocarbons are able to travel in groundwater to significant distances. 

Upon the release into the environment, different natural biotic and abiotic processes affect the fate and the transport of the petroleum hydrocarbons. Despite a variety of natural processes leading to the reduction of the contaminant concentration over time and space, biodegradation is often the only process causing its irreversible decomposition. Therefore, identification of biodegradation and estimating its rate are of utmost importance for a proper contaminated site risk assessment.

Recently, Compound Specific Isotope Ratio Analysis (CSIA) has become a powerful tool to prove and assess a biodegradation process of the individual organic contaminants. The present study demonstrates an application of CSIA for the investigation of the fate of MTBE and BTEX compounds in a petroleum contaminated shallow coastal aquifer in the Tel-Aviv area. CSIA in combination with other well-known geochemical, microbiological and isotopic analytical tools has proven microbially initiated degradation of the investigated compounds.
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