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NUMERICAL SIMULATION ON NATURAL ATTENUATION OF
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In order to evaluate the natural attenuation of chlorinated ethenes, especially trichloroethylene (TCE)
and dichloroethylenes (DCEs) in an aquifer, the effects of dispersion-and-dilution and biodegradation on

the concentrations of TCE and DCEs were investigated using numerical simulation.
obtained in this study can be summarized as follows:

The results
(1) In an aquifer with high biodegradation rate of

DCE:s (first order rate constant of DCEs is over 2.0 X 107/d), the concentration ratio of DCEs to TCE is

less than 1.0.

0.6m/d -1.0m/d), the concentration ratio of DCEs to TCE is less than 1.0.

(2) In an aquifer with high dispersion-and-dilution rate (groundwater velocity is over

(3) When the first order rate

constant of DCEs is less than 1.0 X 107/d and the groundwater velocity is less than 0.4m/d-0.7m/d, DCEs

tend to accumulate in an aquifer.

Key Words: trichloroethylene, dichloroethylenes, numerical simulation, natural attenuation,
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Parameter Value
TCE concentration in contaminant source : C, (mg/L) 100.0
Contaminant source area : 4 (m?) 50.0
Groundwater velocity : «' (m/d) 0.1-10.0
First order rate constant of TCE : K ; (1/d) 1.0x10°

First order rate constant of DCEs : K, (1/d) 1.0x10™ - 1.0x1072

Longitudinal dispersivity : a; (m) 10.0
Transverse dispersivity : a r (m) 1.0
Molecular diffusion coefficient : D, (mzld) 8.6x10°
Retardation factor of TCE and DCEs : R 47, R 4p 1.0,1.0
Molecular weight ratio between DCEs and TCE : Y p,r 0.738
Space increment : Ax, Ay (m) 10.0,5.0
Time increment : At (d) 0.1
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