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1. Sediment Sources Abstract 3. Relative Land Use

— Grand Valley State University was founded in 1960 and since then over 120 acres of impermeable surfaces, whose runoff was channeled into the ravines, have been constructed.
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This resulted in erosion, slope instability, and sediment discharge into the Grand River. As part of the June, 2011 library construction project, stormwater runoff from impermeable Asphalt
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surfaces was redirected from the Little Mac Ravine to a new wetland west of campus.

In order to observe how runoff diversion alters certain water quality parameters, water samples were collected from the Little Mac ravine throughout the summer of 2011.
Different surfaces in the Little Mac ravine watershed affect runoff and stream discharge in distinctive ways, these will be mapped using a Geographic Information System (GIS), Aerial - Concers woodland. Stees
photos, and LIDAR topographic data. The rational runoff equation, combined with watershed surface delineation, allowed for a semi-quantitative analysis of peak discharge changes 21% ° 27%

resulting from 2011 storm water diversion. Modeled results show a decrease of impermeable surfaces, and with that a decrease in peak discharge during storm events.
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Introduction and Research Questions

Development of land in a watershed means the addition of impermeable surfaces, the clearing of vegetation and the packing of soil (Booth, 1991). A consequence is
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significant erosion on unpaved slopes and increased stormwater runoff (Sciera et al., 2008; Jacobson, 2011). Constructed wetlands have been identified as a worthwhile 0%

practice for reducing suspended sediment loads increased by urbanization (Shammaa and Zhu, 2001). Since 1960, more than 120 acres of impermeable surfaces have . _ .

been added to Grand Valley State University’s (GVSU) campus (Womble and Wampler, 2006; Wampler, 2009). GVSU facilities, in 2011, approved a project that diverted Figure 5: Pie charts created using area data

stormwater runoff from approximately 33 acres of impermeable surfaces to constructed wetlands built that year. This study examines the changes to the Little Mac taken directly from Fig. 4 maps. Impermeable

ravine watershed as a result of the diversion (Fig 1). surfaces (concrete, asphalt and roofs) decreased
A GIS was used to model peak discharge for pre- and post-stormwater diversion. ArcMap 10 was used for map creation, spatial calculations, and peak discharge by 8% of the total watershed area. Permeable

calculations using the Rational Runoff Equation (RRE). Polygons outlining different land use types were mapped within the watershed and attributed with runoff surfaces (woodlands, lawns, etc.) increased by

coefficients for the RRE calculation. 7% of the total watershed area.
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discharge curves (hysteresis) . Clockwise rotation
suggests that sediment source for each was from 4. Peak Discha rge

within stream channel (Williams, 1989).
Will stormwater diversion significantly alter peak
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Pre Q, m3/s 2.625 14.32

Post Q, m3/s 1.938 10.57

% Difference 26.2 26.2
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Table 2: Summary of peak discharge change

2011

e o o 13 Figure 1: Map of study area at GVSU. Green triangle marks between pre- and post-diversion. Peak discharge
2011 sampling location. decreased by approximately 26%
Change -6.82% 49.90% 22.86%
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low sediment concentration in runoff from diverted
impermeable surfaces. Total sediment load post-
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