
Skunk Creek’s Influence on Flow and Water Quality in the Big Sioux River 
Introduction 
Skunk Creek is a tributary to the Big Sioux River with a confluence within the corporate limits of the city 
Sioux Falls.  Skunk Creek’s confluence is downstream of the diversion canal in the west central area of 
the city of Sioux Falls (Figure 1), which routes the majority of flow around the City. Skunk Creek is listed 
in the South Dakota Department of Environment and Natural Resources (SD DENR) 2008 South Dakota 
Integrated Report for Surface Water Quality Assessment (IR) as nonsupportive of its assigned beneficial 
use of limited contact recreation. This means that over 10 percent of the samples collected in the 5-year 
period previous to the listing exceeded the fecal coliform water-quality standard of 2,000 colony-
forming units per 100 milliliters (cfu/100 mL). The reach of the Big Sioux River at and downstream of the 
confluence with Skunk Creek has a standard of 400 cfu/100 mL for immersion recreation and is also 
listed in the 2008 IR as nonsupportive of recreationist beneficial use because of high fecal coliform 
concentrations. 



 

Figure 1.  Location of sampling locations within the Sioux Falls TMDL project. 

 

Flow Analysis 
Skunk Creek contributes a significant flow volume to the Big Sioux River, at times making up nearly the 
entire flow.  Much of the Big Sioux River flow during the recreation season (May–September) is diverted 
around the confluence through the diversion canal.  That means that runoff from the city and flow from 
Skunk Creek account for the majority of the flow in the Big Sioux River in this reach.  A look at the flow 
duration curves from Skunk Creek (SKC030) and the Big Sioux River at Sioux Falls (BSR060) during the 
recreation season demonstrates this point (Figure 2).   



 

Figure 2. Flow Duration Curve for Skunk Creek and the Big Sioux River at BSR060 During the Recreation Season (May-
September). 

Figure 3 shows the percentage of flow volume at BSR060 contributed by Skunk Creek on a monthly 
basis.  During the recreation season, the percentage ranges from 45 percent in July and September to 
67 percent in May with an average of 59 percent over the entire recreation season. 



 

Because Skunk Creek is a relatively large contributor of flow to the Big Sioux River, the discrepancy in 
water-quality standards is a concern. High coliform concentrations in Skunk Creek have the potential to 
cause water-quality standard exceedances in the Big Sioux River without any urban load contribution 
from the city of Sioux Falls. This could make it very difficult for the Big Sioux River to support its assigned 
beneficial use in the urban and downstream reaches.  Skunk Creek has an approved Total Maximum 
Daily Load (TMDL) based on the 2,000 cfu/100 mL criterion.  Furthermore, the Skunk Creek Watershed is 
not part of the current TMDL assessment for the Big Sioux River through the city of Sioux Falls.  This 
means that currently there is not a framework in place to evaluate potential load reductions through 
best management practice (BMP) implementation in the Skunk Creek Watershed.  Because of this, the 
project team is working closely with SD DENR to better understand the system and to determine if 
Skunk Creek should be reassigned an immersion recreation standard. 


