Disturbance to forested watersheds through suburbanization and resort development is increasingly common, particularly in densely populated regions.  We are examining the effects of ski resort development on flow dynamics and water quality through a paired watershed study in northern Vermont.  Our watersheds include the West Branch basin (11.7 km2), which encompasses an alpine ski resort, and the Ranch Brook basin (9.8 km2), which serves as our undeveloped control.  Our analysis includes empirical interpretation of three years of streamflow and water quality data, as well as model simulations of flow dynamics under current and proposed future conditions, including proposed development of expanded snowmaking, ski trails and slope side village amenities in the West Branch basin.  Our results show distinct differences in hydrologic response between the two watersheds, including elevated streamflows and delayed peaks during snowmelt in the developed watershed that may be attributable to snowmaking.  Water quality data suggest that runoff from parking lots and other disturbed surfaces result in higher suspended sediment concentrations in the developed West Branch, particularly during the early part of snowmelt and during intense summer rains.  Salting of parking lots and roadways within the West Branch basin resulted in elevated chloride concentrations year round (up to 700 ueq L-1 during snowmelt). Nitrate peaked near 70 ueq L-1 in both basins during snowmelt, but generally remained somewhat higher at West Branch. Otherwise, stream chemistry at both sites was dominated by weathering solutes (Ca, Mg, Si).  The results of our study may provide improved insight into the effects of new forms of human disturbance in the alpine environment.

