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ABSTRACT 

  The research employs a 

three-dimensional (3D) finite element 

solute transport model, which can couple 

with a 3D groundwater flow model, to 

simulate the migration and fate of 

microbes and organic contaminants in 

saturated or unsaturated aquifer. This 

model composes of five coupled nonlinear 

equations, while one is to describe the 

processes of transport, growth, and decay 

for microbes and four equations are to 

describe the processes of transport and 

biotransformation for each substrate, 

oxygen, nitrate, and nutrient.  

  A hypothetical site contamination by 

organic chemical with the concentration of 

1000mg/L is remediated using three 

pumping wells and three injection wells 

and the injection of oxygen to enhance 

biodegradation. Simulation results indicate 

that organic concentrations decrease more 

than one order of magnitude after the 

simulation time of two years while 

increasing the injection oxygen 

concentration. Besides the simulation 

results of organic concentrations are 

higher than those simulation results by 

MOC/BIOPLUME II model. The 

differences between these two results may 

be due to the use of numerical approaches 
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and/or different biotransform function and 

its parameter values. 
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Grid size 22*22 

Cell size 15m*15m 

Transmissivity 1.8E-4 m2/sec 

Aquifer thickness  3.048m 

Hydraulic gradient 0.001 

Longitudinal dispersivity 3.48m 

Transverse dispersivity 0.9m 

Effective porosity 0.3 
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