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ABSTRACT

A number of factories in the Maptaphut Industrial Estate (MIE), Rayong
Province have widely been using Volatile Organic Compounds (VOCs). Once the
free-phase VOCs have contaminated groundwater, VOCs can dissolve and migrate
downstream away from the source zone and spread or disperse to form a large
contaminant plume. In order to design the specific remediation scheme for any site,
detailed site characterization must be conducted. The main objectives of this research
are to conduct detailed site characterization of the selected VOCs-contaminated area
in MIE and to construct comprehensive groundwater flow and solute transport models
for assessing aquifer contamination. The developed models can be used to design
appropriate remediation system.

Site characterization includes hydrogeologic and hydrogeochemistry

investigations as well as VOCs contamination monitoring and geomicrobiology
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characterization. Based on the available data from the borehole logs, soil materials
can be classified into six hydrostratigraphic units that appear to be discontinuous and
have varying thickness and lithology. The major contaminants consisted mainly of
chlorinated compounds such as tetrachloroethylene (PCE), trichloroethylene (TCE)
trans- and cis-dichlorothylene (DCE), and vinyl chloride (VC). Their concentrations
were consistently higher than the regulated standards. Soil samples were found to
contain several types of microbes which can degrade chlorinated compounds.

The result from groundwater flow simulation shows that flow direction of the
study area is from northwest to southeast. Also the result from solute transport
simulation shows that the plumes of PCE, TCE and cis-DCE have different sizes and
shapes due to the effect varying degree of microbial degradation of the chemicals.
Moreover, the results from stochastic groundwater flow and solute transport
simulations indicate that the configuration of field hydraulic conductivity or aquifer
materials were significantly affected the flow direction in the field and sizes and
shapes of the contaminant plume. The result from remediation simulations show that
downstream VOCs concentration can significantly be reduced by an implementation
of Bio-Permeable Reactive Barrier but the reduction of concentration can be varied

greatly from one realization to another.



