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Analysis of Soil Vacuum Extraction using Analytical Solution of Groundwater Flow
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Abstract

An analytical solution of groundwater flow is applied to design soil vacuum extraction for removing volatile organic com-
pounds from the unsaturation zone. The governing equation of gas or vapor flow in porous media is nonlinear in that gas density
depends on gas pressure. A linear equation suggested by researcher is similar to that of groundwater flow. The pressure draw-
downs of confined and leaky aqufiers are calculated using Massmann's field data, and the pressure drawdowns are compared. A
solution of Theis equation calculated by Massmann is modified using GASSOLVE9 program in this paper. The pressure draw-
down using Hantush's analytical solution for leaky aquifer also compared to that of Massmann. Hantush's analytical solution gives

good approximations to pressure drawdown.

Key words : vacuum extraction, pressure drawdown, Theis equation, confined aqufiers, leaky aqufier, groundwater flow
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Methane 108 114
Nitrogen 174 182
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7 days 71. 71. -0. 96. 95. -1.
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Permeability 1.572E-7 1.157E-7
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Water)
) Solution of Massmann This study
Time

(min.) Corrected Calculated Calculated

drawdown drawdown drawdown
0 0.00 0.00 0.00
1 0.05 0.00 0.00
2 0.08 0.00 0.00
3 0.05 0.02 0.00
5 0.03 0.15 0.00
6 0.18 0.25 0.00
7 0.38 0.43 0.00
9 0.66 0.74 0.00
11 1.02 1.04 0.00
14 1.60 1.52 0.00
18 2.29 2.16 0.08
21 2.82 2.60 1.04
26 3.43 3.22 2.31
31 4.06 3.81 3.32
41 5.05 4.82 4.81
46 5.44 5.23 5.39
61 6.53 6.35 6.68
101 7.95 8.00 8.52
166 9.37 9.14 9.68
306 10.11 10.16 10.48
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