Investigation of Potential Groundwater Contamination due to Chloride in Road Salt

Sonia T. Joseph

Department of Environmental Science and Chemistry

Lake Superior State University

Sault Ste. Marie, Michigan

Abstract


De-icing roads and walkways is a common practice in many cities that receive any type of winter precipitation to prevent potential accidents from occurring. The most common de-icing agent used is sodium chloride, NaCl, because not only is it effective, but also economical. It is estimated that half the salt applied to road enters groundwater. In some areas road salt is applied in the summer to keep dust down on unpaved roads. The purpose of this study was to determine whether road salt, more specifically the chloride ion, was contaminating groundwater in Kinross, Michigan. According to the Chippewa County Road Commission, the de-icing agent used is sodium chloride. Salt is applied to unpaved roads in the summer to keep dust down. From May 2000 to March 2001, samples were collected monthly at sixteen locations, consisting of sites near paved and unpaved roads. Samples were analyzed using ion chromatography, EPA Method 300.0. There were two hypotheses in this study: 1) the chloride concentrations of samples closest to unpaved roads have a higher average chloride concentration; 2) chloride concentrations varied seasonally, with spring and winter having the highest average chloride concentrations. The results of this study showed the mean chloride concentration of unpaved road samples and paved road samples were 7.409 ppm and 2.272 ppm, respectively. Although the mean chloride concentrations did vary seasonally, a t-test revealed that the variation between the seasons was not statistically significant. Therefore hypothesis one was accepted after a t-test was performed, and hypothesis two was rejected.
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