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Calculation of Radius of Influence and Evaluation of Applicability
of Air Sparging/Soil Vapor Extraction system for the Remediation
of Petroleum Contaminated Rail Site
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ABSTRACT

The objectives of this study were to calculate the radius of influence (ROI) of well for an air-sparging (AS)/soil vapor
extraction (SVE) system and to evaluate the applicability of the system applied for the remediation of the petroleum
contaminated rail site. For air permeability test, three monitoring wells were installed at a location of 1.3 m, 2.3 m, 3.0 m
from the extraction well. And the pressure of each monitoring well was measured by extracting air from the extraction
well with the pressure and flow of (-)2,600 mmH,O and 1.58 m*/min. The ROI for an extraction well was calculated as
431 m. Air was injected into the injection well with the pressure and flow of 3,500 mmH,O and 0.6 m*/min to estimate
the radius of influence for oxygen transfer. Oxygen concentrations of air from three monitoring wells were measured. The
ROI of an injection well for oxygen transfer was calculated as 3.46 m. The 28 extraction wells and 19 injection wells were
installed according to the ROI calculated. The AS/SVE system was operated eight hours a day for five months. The rail
site was contaminated with the petroleum and concentrations of benzene, toluene, and xylene were over the '"Worrisome
Standard' of the 'Soil Environment Conservation Act'. The contaminated area was estimated as 732 m” and contaminants
were dispersed up to (—)3 m from the ground. During the operation period, soil samples were collected from 5 points and
analyzed periodically. With the AS/SVE system operation, concentrations of benzene, toluene, and xylene were decreased
from 7.5 mg/kg to 2.0 mg/kg, from 32.0 mg/kg to 23.0 mg/kg, from 35.5 mg/kg to 23.0 mg/kg, respectively. The combined
AS/SVE system applied to the rail site contaminated with volatile organic compounds (VOCs) exhibited a high
applicability. But the concentration of contaminants in soil were fluctuated due to the heterogeneous of soil condition. Also
the effect of the remediation mechanisms was not clearly identified.
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Fig. 1. Contaminant status and the location of wells for AS/SVE
system at the study site.
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Fig. 2. The change of extraction flow with vacuum pressure.
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Fig. 3. The changes of vacuum pressure with distance.
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Fig. 4. The changes of oxygen concentration at monitoring wells.
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Fig. 5. The linear regression of equilibrium oxygen concentration
with distance.
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Fig. 6. The changes of contaminants concentration at the study
site with time.
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