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Ethanol use as a gasoline additive is increasing in North America, and so are the chances of having spills of 

gasoline together with ethanol. Denaturated ethanol (95% ethanol) is transported to refineries, bulk fuel depots or 

dispensing stations where it is blended with gasoline in proportions ranging from 5% to 25%. Therefore, spills with 

different proportions of ethanol and gasoline can be anticipated. To evaluate the impact of ethanol on gasoline 

contaminations, three gasoline residual sources with different fractions of ethanol were emplaced below the water 

table in the Borden aquifer. The ethanol volume fractions in the gasoline were 0% (E0), 10% (E10) and 95% (E95). 

The gasoline compounds and ethanol were monitored in three transects perpendicular to the horizontal 

groundwater flow and the mass flux at different times was obtained. Linear decay rates were estimated using the 

numerical model BIONAPL/3D and mass flux data was calculated from field measurements. In general, the decay 

rates were similar for the plumes derived from the E0 and E10 sources. There is some indication that the 

hydrocarbons mass loss was lower in the plumes from the E95 source. The results obtained using first-order decay 

reasonably predicted the field data for only some aromatic compounds. Applying Monod type kinetics models 

indicated that insufficient electron acceptors are available to support the observed mass loss considering complete 

mineralization. However, assuming partial degradation it is possible to obtain a better fit to the field data. In 

conclusion, only ethanol from the E95 release was found to negatively impact the attenuation of gasoline 

hydrocarbons, making them more persistent in groundwater. However, this effect was not evident for the more 

common E10 gasoline. 

Juliana G. Freitas 
Department of Earth and Environmental Sciences, University of Waterloo, 200 University Avenue West 
Waterloo, Ontario, Canada, N2L 3G1, jgardena@scimail.uwaterloo.ca, phone: (519) 888-4567 x35284, fax: (519) 
746-7484 
 
Marian T. Mocanu 
CH2M Hill, 3Hutton Centre Drive, #200, Santa Ana, CA, 9270, mtmocanu@sciborg.uwaterloo.ca 
 
Jose Luiz G. Zoby 
Superintendência de Planejamento de Recursos Hídricos, Agência Nacional de Águas (ANA), Setor Policial, Área 
5, Quadra 3, Bloco L, Sala 245, 70610-200, Brasília/DF, Brasil, jlgzoby@ana.gov.br, phone: (55 61) 2109-5336 
 
John W. Molson 
Department of Civil, Geological and Mining Engineering, Ecole Polytechnique Montreal, Dept. CGM, C.P. 6079 succ. 
Centre-ville, Montreal Canada H3C 3A, john.molson@polymtl.ca, phone: (514) 340-4711 x35284, fax: (514) 340-
4477 
 
James F. Barker 
Department of Earth and Environmental Sciences, University of Waterloo, 200 University Avenue West 
Waterloo, Ontario, Canada, N2L 3G1, jfbarker@scimail.uwaterloo.ca, phone: (519) 888-4567 x35284, fax: (519) 
746-7484 
 
Presenting author: Juliana Freitas 


