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Petroleum remediation efforts such as pump and treat, chemical oxidation, and biosparging are often 

successful at cleaning up the most transmissive zones at a site. However, these treatments can leave 

hydrocarbons in hydraulically-isolated(i.e., lower permeability) zones, either as residual NAPL or 

dissolved-phase matrix storage. If left untreated, this residual NAPL and/or dissolved matrix storage can 

result in long-term emissions that impact groundwater quality. The main objectives of this research are to 

develop a better understanding of the emissions from lower permeable zones containing either residual 

NAPL or dissolved matrix storage to groundwater flowing through higher permeability zones, and to test 

the ability of oxidants to reduce the emissions through interface treatment. Though this treatment, it is 

hoped that an increase in the distance over which diffusion occurs will result in a decrease in flux to the 

transmissive layer. One-dimensional column experiments (5 cm diameter, 75 cm lower conductivity zone) 

were conducted to evaluate the steady-state oxidant delivery and the mass destruction of contaminant 

(initial concentrations: 46 mg/L methyl tert-butyl ether (MTBE), 10mg/L benzene, 16 mg/L toluene, 4 mg/L 

ethylbenzene, and 3 mg/L p-xylene) achieved from a 14-d sodium persulfate (10% w/w) treatment applied 

to a higher/lower permeable interface. Two-dimensional tank ( 4 ft x 4 ft x 2 in) studies with a 60 cm thick 

lower conductivity region for dissolved phase sources treated with either a 40-h dose of hydrogen 

peroxide (10% w/w oxidizing initial dissolved toluene at 22 ml/L) or a 14-d dose of sodium persulfate 

(10% w/w oxidizing initial 41mg/L MTBE, 14 mg/L benzene, 26 mg/L toluene, 11 mg/L ethylbenzene, and 

8 mg/L p-xylene). Hydrogen peroxide was able to produce a localized clean zone near the injection point 

though was unable to treat the 4 ft horizontal interface while sodium persulfate was distributed along the 4 

ft interface and created a 25-60 cm treated lower conductivity zone.  
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