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Petroleum contamination is a major environmental challenge in industrial soils, significantly altering their
physical and hydraulic properties. This study investigated the effects of petroleum contamination on soil
water repellency, permeability, field capacity (FC), permanent wilting point (PWP), and plant available water
(PAW) in soils surrounding the Bandar Abbas Oil Refinery, Iran. Soil samples with varying contamination
levels were collected from the refinery’s vicinity, and laboratory analyses, including soil water retention
curves, hydraulic conductivity, and organic indices such as total organic carbon (TOC), were conducted.
Results indicated that petroleum contamination significantly reduced FC at medium and high levels (p<0.05),
while its effect on PWP was not statistically significant at the 5% level. PAW was markedly decreased due to
altered soil hydraulic properties. Correlation analysis confirmed a negative relationship between increased
TOC and reductions in FC, PWP, and PAW. These changes, driven by the formation of hydrophobic
hydrocarbon layers, reduce soil permeability and exacerbate plant moisture stress. The findings provide
critical insights for environmental management, soil remediation, and agricultural planning in contaminated
industrial regions.

Keywords: Petroleum contamination, Soil water repellency, Permeability, Field capacity, Plant available
water, Bandar Abbas Refinery
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