High elevation, forested watersheds are particularly vulnerable to stresses from development.  Steep slopes and thin soils rapidly transmit water, nutrients and sediment when disturbed by logging, road construction or other activities associated with development. The effects of forest harvesting practices on streamflow and water quality in high-elevation, forested watersheds have been well studied and provide relevant information about the susceptibility of these ecosystems to anthropogenic disturbance.  Few studies have directly addressed the hydrologic or water quality effects of ski resort development on mountain streams, and these studies draw almost entirely from western U.S. examples.  Ski resorts in the eastern U.S. face particular development pressures.  Transient and unpredictable snow conditions generate extensive need for snowmaking.  Competitive economic pressure has motivated plans for slope-side village development and summer recreation facilities at many eastern U.S. ski resorts.  

Here, we report preliminary findings of a recently initiated paired-watershed study to examine the effects of alpine ski area development on water quantity and quality.  Our study area is located on the eastern slope of Mt. Mansfield, Vermont, and includes the basins of Ranch Brook (9.6 km2) and West Branch (11.7 km2).  Ranch Brook is undeveloped, except for a network of cross-country ski trails and unsurfaced access roads, and serves as our control watershed.  West Branch encompasses nearly an entire major ski resort, with an extensive network of alpine ski lifts and trails, day lodges, snowmaking facilities, and vacation homes.  A major expansion of resort facilities and ski trails has recently received state approval.  Our preliminary analysis indicates distinct differences in runoff and water quality between the two basins.  Differences in basin hydrographs suggest that ski trails alter the timing and magnitude of runoff, particularly during spring snowmelt.  Elevated concentrations of total suspended solids in West Branch streamwater suggest that exposed surfaces (trails, parking lots) may be important sources of sediment in the ski resort basin.  Streamwater chemistry at West Branch also indicates contamination by deicing salts. Variability in summer low flows between the two basins indicates unexplained differences in precipitation capture or groundwater loss in the basins and must be resolved in future analysis.  These findings provide important baseline information for ski area management in the eastern U.S., where field studies have been sparse.  Our future plans include hydrologic modeling to assess the effects of current development and various future development scenarios on streamflow and water quality.

