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ABSTRACT 

Nutrients in stormwater runoff have been attributed to 
declining surface water quality on a global scale. This pollutant 
of concern can generate from various point and non-point 
sources; however, nutrient runoff from highways is of particular 
interest to this study. Existing literature indicates that sources 
and concentrations of nutrients in highway runoff can vary 
significantly by location, land use, meteorological, or 
anthropogenic influences. Due to these variabilities, a general 
characterization of nutrients in highway stormwater runoff can 
be extremely challenging, demanding site-specific studies. Since 
no such studies exist for Tennessee’s highways, the overall goal 
of this research was to address that gap, and understand the 
influence of meteorological parameters and adjoining land use 
on nutrient concentrations in highway stormwater runoff. Three 
locations representing peri-urban, rural and urban land uses 
distributed throughout Tennessee were selected. Stormwater 
samples and meteorological data were collected and analyzed for 
138 storm events over 25 months. Results show high nutrient 
concentrations at the rural site dominated by residential and 
agricultural land use with a curb and gutter drainage system, 
while lower concentrations were observed at the peri-urban site 
with a large pervious drainage area. Relatively higher nutrient 
event mean concentrations were measured between late winter 
and spring. Spearman Rho correlational analysis showed a 
moderate positive correlation between temperature and some 
nutrient species at the rural site, and a moderate negative 
correlation at one urban site. Through dual stable isotopic (δ15N 
and δ18O) analysis, atmospheric deposition, soil and fertilizers 
were identified as the main sources for nitrate and ammonia; 
however, their relative contributions varied among the study 
sites. These results present some of first long-term highway 
runoff characterization in Tennessee, which will aid state 
agencies such as the Tennessee Department of Transportation 
and Tennessee Department of Environment and Conservation to 
make informed decisions on stormwater regulations and best 
management practices.  
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