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In many river basins, concentrations of nitrates and other solutes in streams correlate positively with urban land cover. Few 
studies, however, have compared solute fluxes in streams draining watersheds of varying degrees of urbanization. We 
hypothesized that a highly urbanized watershed would have higher per-area solute fluxes than would less urbanized 
watersheds in the inner piedmont geologic province of South Carolina. To test this hypothesis, we determined solute fluxes 
from watersheds of varying land covers, including high-density residential (HDR), low-density residential (LDR), commercial 
(COM), forest (FOR), and grass/pasture (GRP). We collected water samples from the watersheds of Brushy Creek (58% 
HDR, 22% FOR, 10% COM), Beaverdam Creek (49% FOR, 30% HDR, 8% GRP, 6% COM), South Pacolet River (54% 
FOR, 26% GRP, 6% LDR), and Middle Saluda River (98% FOR). During June-July 2008, we collected grab samples twice 
per week. Additional samples were collected in August and October 2008. Generally, we used discharge data from U.S. 
Geological Survey gaging stations to calculate per-watershed-area solute fluxes. However, in the Middle Saluda River we 
measured discharge manually. Most samples were collected under baseflow conditions. Nitrate, sulfate, chloride, sodium, 
potassium, and calcium concentrations generally were highest in Brushy Creek and lowest in the Middle Saluda River. At 
baseflow, nitrate fluxes were 2 to 4 times higher from the Brushy Creek watershed than from the other watersheds. Total 
dissolved carbon flux in Brushy Creek fell within the range of fluxes from the other watersheds. Sulfate and sodium fluxes 
were higher in Brushy Creek than in Beaverdam Creek or the South Pacolet River. The Middle Saluda River watershed had 
the steepest terrain, and its per-area baseflow discharge was about 3 times higher than in the other watersheds. As a result, 
sulfate, dissolved silicon, and sodium fluxes were highest in the Middle Saluda River. However, if per-area discharge in the 
Middle Saluda drainage were comparable to the other three watersheds, Brushy Creek would have had the highest sulfate 
fluxes, and silicon fluxes would be similar among all watersheds. Our results suggest that expansion of urban land cover 
into rural areas can increase stream exports of solutes to downstream ecosystems. 
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