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Experiments on the GPR Reposnse of the Organic Hydrocarbons

Changryol Kim#*
*Korea Agricultural & Rural Infrastructure Corporation, Anyang 430-600, Korea

A physical model experiment was conducted using a sand and gravel-filled tank model, to investigate the influ-
ence on the GPR response of LNAPL vapor phase effects in the unsaturated zone and of residual phase of LNAPL
trapped in the saturated zone. Background measurements of GPR were made with only water in the tank using a
fluctuating water table model. Gasoline was, then, injected into the bottom of the model tank to simulate a subsur-
face discharge from a leaking pipe or tank at depth, obtaining GPR data with rising and lowering of water table.
Results from the experiment show the GPR sensitivity to the changes in the moisture content in the vadose zone
and its effectiveness for monitoring minor fluctuation of the water table. The results also demonstrate a potential of
GPR for monitoring possible vapor phase effects of volatile hydrocarbons in the vadose zone as a function of time,
and for detecting the effects of residual phase of hydrocarbons in the water saturated system. In addition, the results
provide the basis for a strategy that has the potential to successfully detect and delineate residual LNAPL contami-
nation in the water-saturated system at field sites where the conditions are similar to those simulated in the phys-
cial models described herein.

Key words : GPR, vapor phase effects, residual phase, LNAPL
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Fig. 1. Configuration of model tank and GPR measurement grid. (a) cross sectional and (b) plan view. Sand layer is 90 cm

thick and gravel layer is 16.5 cm thick.
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Fig. 3. 2-D GPR profile sections at different water levels from the fluctuating water table model (s/g: sand-gravel interface,
b: tank bottom, w: geophysical water table, pw: perched water table, w.l.: water level).
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30.5 cm (s/g: sand-gravel interface, Vv : water table).
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Fig. 5. 2-D GPR profile sections at different liquid levels from the fluctuating water table model with gasoline injection (s/g:
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interface, w: geophysical water table, b: tank bottom).
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