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Abstract: Increased anthropogenic activities in urban areas increase the influx of nitrogen into the stream 
system. The Mountain Creek Watershed, located in the Piedmont South Carolina, shows high 
spatial variability in nitrate concentration. The northern tributary of the watershed is dominantly 
forested with overall lower nitrate concentrations (0.06-1.38 mg/L). The southern tributary of the 
watershed is more urbanized with higher nitrate concentrations (0.42-2.47 mg/L). Our objectives 
were to determine if there is a correlation between land cover and nitrate concentrations, and to 
determine the causes of nitrate variability. For this purpose, a spatially detailed water sampling 
along the southern tributary was carried out. Our sampling started from immediately downstream 
of a pond, where the lowest nitrate concentrations were observed, and continued downstream for 
1.3 kilometers along which the nitrate concentrations rapidly increased. Our results indicate that 
south bank tributaries typically have higher nitrate concentrations than north bank tributaries. 
Springs and seeps with high nitrate concentration were found along the south bank but absent in 
the north bank. These results are probably a consequence of the south bank having a steeper 
slope than the north bank resulting in steeper hydraulic gradient. In addition, aerial photographic 
analysis shows that tributaries with higher nitrate concentrations are draining more urbanized 
areas than those with relatively lower nitrate concentrations. The combination of deep stream 
incision and urban land cover on the south bank lowers the denitrification potential and increases 
the nitrification potential leading to the observed higher nitrate concentrations. 
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