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In situ Chemical Oxidation (ISCO) and In Situ Chemical Reduction (ISCR) are well known in-situ chemical remediation technologies for soil and groundwater. These technologies are limited with measurable light or dense NAPL contamination. The issues limiting the efficacy of ISCO and ISCR for treating NPAL are primarily linked to two (2) hydro-geochemical factors namely, phase-partitioning of insoluble contaminants which reduces their kinetic ‘availability’ for remediation and the relatively high surface tension of ISCO and ISCR reagents, which retards their chemical dispersion during subsurface injection applications.   Surfactant Enhanced Extraction (SEE) has provided a novel strategy to combine SEE with ISCO or ISCR, as a lead out, by increasing the ‘availability’ of contaminants, by desorbing them from surfaces and breaking up the NAPL and globule phases, at the molecular level, increasing their miscibility in groundwater for physical mass removal. 

This paper presents a new separated step combined remediation technology strategy of how to use surfactants for in-situ SEE, as an intentional lead-out, to resolve NAPL, globule sorbed petroleum hydrocarbon or chlorinated solvent contamination, in order to minimize the stoichiometric ISCO or ISCR reagents requirements during subsequent chemical oxidation or reduction (REDOX) treatment of impacts. 
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