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Abstract
The release of aqueous film forming foam (AFFF) poses a growing environmental challenge, particularly in contaminating water resources globally. AFFF contains poly- and per- fluoroalkyl substances (PFAS), which persist in soil and contaminate groundwater over time. These substances are found in blood, water, soil, and wildlife, and are increasingly linked to adverse health effects in humans and animals. Despite their prevalence, the specific distribution and nature of PFAS in AFFF-impacted areas remains unclear, largely due to the limitations of current field-scale characterization methods which rely heavily on direct sampling and laboratory analysis. This study explores the use of geophysical technologies as a non-invasive method for PFAS characterization. Geophysical methods offer certain advantages, such as high spatial and temporal resolution, of real time monitoring on subsurface physical properties, like electrical resistivity, that can use as proxies to potential contamination hotspots. This research is focused the use of the spectral induced polarization (SIP) in controlled experiments to study the low frequency electrical properties in AFFF-contaminated soils; primary objectives include the impact of AFFF concentration in SIP signals, and characterizing the effects of specific AFFF constituents on SIP signal. Early results indicate that ionic constituents in AFFF, especially, cationic or zwitterionic PFAS, could affect SIP responses in soils, suggesting SIP as a promising method for characterizing AFFF contamination. This work significantly contributes towards the use of real time, non-invasive, geophysical methods for detecting and characterizing AFFF contamination in soils, aiming to improve environmental monitoring and remediation strategies.
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