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The discharge of nitrogen and phosphorus into rivers often causes eutrophication of lakes and coastal ecosystems. In the 
South Carolina piedmont, eutrophication occurs in Lake Greenwood where one major tributary (the Reedy River) enters the 
lake but not where the other major tributary (the Saluda River) enters. Wastewater treatment plants (WWTPs) discharge 
effluents into both rivers: two plants discharge into the Reedy River (96,000 m^3/day), and eight plants discharge into the 
Saluda River (>12,000 m^3/day). The purpose of our study was to examine how WWTP effluent affected nutrient 
concentrations in the Reedy and Saluda Rivers and the flux of nutrients into Lake Greenwood.  

For the Reedy River, we collected four weekly water samples from localities on the main channel (n=18) and tributaries 
(n=9) and the two WWTPs. WWTP effluent comprised a median of 17% of total river discharge at Fork Shoals. Average 
nitrate and phosphate concentrations in the effluent were 17.9 mg/L and 1.2 mg/L, respectively. Nitrate and phosphate 
concentrations downstream from the upper WWTP increased from 2 mg/L and <0.10 mg/L to 5 mg/L and 0.25 mg/L, 
respectively. Concentrations of both nutrients then decreased downstream. The lower WWTP caused only slight increases 
in concentrations. Nitrogen concentrations in the lake were lower than those in the river, whereas phosphate was slightly 
higher.  

For the Saluda River, we collected four weekly water samples from localities on the main channel (n=15) and tributaries 
(n=5) and eight WWTPs. WWTP effluent comprised a median of <1% of total river discharge at Ware Shoals and 
Williamston. Average nitrate and phosphate concentrations in the effluent were 30.4 mg/L and 5.0 mg/L, respectively. 
Effluent discharge caused little change in concentrations within the river. Concentrations in the lake were lower than in the 
river, with phosphate decreasing to <0.10 mg/L.  

Our results demonstrate that the ratio of river water to WWTP effluent has more influence on river nutrient concentrations 
than do the concentrations in the effluent. Our results also suggest that Lake Greenwood acts as a sink for nutrients. As 
phosphorus is typically the most limiting nutrient in freshwater systems, the higher phosphate concentrations in the Reedy 
River may be the main driver of eutrophication in Lake Greenwood.  
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