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Investigation for TCE Migration and Mass Discharge Changes
by Water Table Rising in Porous Media
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ABSTRACT

In this study, three dimensional and two dimensional laboratory experiments were conducted to investigate the effect of
water table rising on DNAPL migration, contaminants mass discharge (M), and residual NAPL distribution. The
accumulation of TCE in unsaturated zone was observed in both two and three dimensional experiments. This implies
DNAPL sources could exist in unsaturated zone at contaminated sites. It has been investigated that the TCE concentration
is proportional to the areal ratio of residual TCE. This means the residual TCE obviously could affect the TCE
concentration in aquifer system. The results of the two-dimensional experiment indicated that the contaminant sources in
unsaturated zone could lead the My increasing with water table rising and the source zone heterogeneity could also highly

affect the My.
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et al., 2003; Yang et al., 2012).
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Fig. 1. Schematic drawing of cross sectional cylinder structure
(a), overall structure (b).
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Table 1. Experimental conditions of three dimensional cylinder experiments

Case 1-1 Case 1-2 Case 1-3 Case 1-4
Hydrological condition Unsaturated Unsaturated Partially saturated Partially saturated
Water level rising X X X o
TCE (mL) 15 20 15 15
Time (hour) 12 12 12 12

?"W

Tone + Scale modification
Gnd 1 /

Contour

bl

After the modification

Original pictures

Fig. 2. Procedure of residual DNAPL morphology observation.
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Fig. 3. Schematic drawing of 2-d flow cell structure and
experimental setting.
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Table 2. Experimental conditions of two dimensional flow cell

Purpose Gradient TCE Water table rising Lenses
Case 2-1 Migration 0 Spilled (20, 80 ml) X None
Case 2-2 Migration 0.02 Spilled (20, 80 ml) X None
Case 2-3 Dissolution 0.02 Injected (1 ml each) X None
Case 2-4 Dissolution 0.02 Injected (1 ml each) (0] None
Case 2-5 Dissolution 0.02 Injected (1 ml each) (6] Coarse
Case 2-6 Dissolution 0.02 Injected (1 ml each) (6] Fine
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Fig. 4. Residual TCE image and variation of residual TCE area at depths (a) - Fully unsaturated, 15 mL TCE, (b) - Fully unsaturated, 20
mL TCE.
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Fig. 5. Residual TCE image and variation of residual TCE area at depths (a) - Partially saturated, water table stabilized, (b) - Partially

saturated, water table raised.
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