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Table 2 Ranges of parameter values used in transport model calibration
2.
/ m* d! 2500 ~ 15116
ME 0.1~1.0
MAE 0.1~0.25
/ kg m™3 2500
3240 / m* d7! 7.29x107°
m?/d 0 TCE / pg L7 0
ar m 10 ~ 30
10 0.5~1.0
. 0.5~1.0
2 TCE Ay 0.1~0.15
3 As 0.01 ~0.015
A3 0.001 ~0.015
Aq 0.01 ~0.003
ERR 3
AM. — AM Table 3 Mass balance at different steps
ERR = " o x 100%
AM;, + AM,,, x 0.5 Jd AM;, AM AM;, = AM Jo
x 10" x 10" x 10°
7 30 0.548588 —0.544 390 4.198236 0.768
AMin— 182.5 2.711978 —2.703809 8.168931 0.302
AMoul_ 365 4.390998 -4.382677 8.320975 0.170
730 6.082276 —-6.074596 7.680295 0.126
1460 6.987 888 -6.979818 8.070365 0.116
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Fig.4 Sensitivity analysis of TCE biodegradation parameters
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Table 4 Several cases for sensitivity analysis
1 2 3 4 5 6 7 8
Al 0.10 0.10 0.10 0.15 0.10 0.10 0.10 0.10
Ay 0.010 0.010 0.010 0.015 0.015 0.015 0.015 0.015
A3 0.001 0.010 0.015 0.010 0.010 0.010 0.010 0.010
Aq 0.0001 0.0010 0.0015 0.0010 0.0015 0.0020 0.0025 0.0030
TCE



18 2000 5

TCE 6.

TCE

5000

4000

3000

2000

1000 -

1 000 2 000 3000 4 000 5000 6 000

5 TCE
Fig.5 Distribution of TCE concentration at the beginning of simulation

50

oX
0 500 1000 m
| IR S—
() r=182.54d (b) +=3654d
6 TCE
Fig.6 Plume of TCE contaminant at different time
a TCE
b A3 Ay
TCE
TCE



28 3 TCE 19

TCE
TCE

1 Pinder G F Abriola L M. On the simulation of nonaqueous phase organic compounds in the subsuface J . Water Resources Research
1986 22 9 109~ 119.

2 Freeberg K M Bedient P B Connor J A.Modeling of TCE contamination and recovery in a shallow sand aquifer J . Groundwater 1987 25

1 70~ 80.

3 MacQuarrie T B Sudicky E A. Simulation of biodegradable organic contaminants in groundwater 1. Numerical formulation in principle
directions 2.Plume behavior in uniform and random flow fields J . Water Resources Research 1990 26 2 207 ~ 239.

4 Imhoff D M. Dissolution fingering during the solubilizatin of nonaqueous phase liquids in saturated porous media 1.Model predictions J .
Water Resources Research 1996 32 2 630 ~ 636.

5 Woodbury A D.TCE —

J. 2000 28 1 52 ~56.

6 Bear J. Groundwater hydraulics M .New York McGraw 1979.122 ~ 124.

7 Zheng C. MT3D—A modular 3D transport model for simulation of advection dispersion and chemical reaction of contaminants in
groundwater system M . Papadopulos & Associates Inc 1990.6 ~ 7.
Engineering Computer Graphical Lab. Groundwater modeling system v2.0 M . Brigham Young University 1996. 152 ~202.

9 Baracos A Shield D H. Geological engineering report for urban development of Winnipeg M . Winnipeg University of Manitoba 1993.12
~15.

10 Freeze R A Cherry T A.Groundwater M . Englewood Cliffs N J Prentice Hall 1979.32 ~ 35.

Study of Groundwater Contamination in a Carbonate Aquifer and Remediation
2.Computer Simulation for TCE Transport
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Abstract A mathematical model for TCE transport in a carbonate aquifer at the site is presented in this paper. It is
assumed that the groundwater flow is in a steady state while the solute transport is in an unsteady state.The model has
produced good results. A sensitivity anslysis indicates that the dissolved phase A; and sorbed phase A, of the first-order
rate constants have a great impact on the solute transport implying that the biodegradation of TCE contaminant exists at

the site.
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