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Abstract

Recent international data syntheses indicate that areas of seafloor dredged for aggregate mining or beach nourishment sands tend show faster physical and biological recovery in locations with higher sediment mobility.  Although the sand-dominated nearshore zone of South Carolina, USA, generally fits the criteria for highly mobile sediments, the recovery of dredged beach nourishment “borrow areas” in the state has proven extremely variable.  Past research on the changes in bathymetry, sediment characteristics and biological community composition following dredging in these borrow areas suggested that geographic location and dredge practices could influence resource recovery.  Several recent efforts off of Folly Beach, Hilton Head Island and Myrtle Beach have provided more detailed confirmation of the earlier conclusions.  Two borrow areas located close to each other and downdrift of the Charleston Harbor estuarine plume, yet dredged two years apart, both responded by accumulating sediments that were finer and more organically-enriched than in undredged areas.  This was accompanied by strong and persistent changes in the associated biological communities, primarily reflecting a loss of coarse and shelly sediments.  Two borrow areas used to nourish Hilton Head Island, one located downdrift of a major estuarine inlet and a second located updrift of a smaller estuary, and dredged within months of each other responded very differently.  The downdrift borrow area accumulated fine and organically-enriched sediments, while sediments in the updrift borrow area changed very little.  Biological communities were heavily modified in the downdrift borrow area and minimally modified in the updrift borrow area.  By contrast, two borrow areas located in Long Bay, an area without a major local source of estuarine input, and dredged to nourish Myrtle Beach and North Myrtle Beach have shown rapid recovery of sediment characteristics.  A meta-analysis of all borrow area research data available for South Carolina showed that, as a rule, borrow areas accumulate fine sediments, but that fine accumulation is much more extensive in shoals dredged downdrift of major estuarine inlets.  Because sediment with a high proportion of fine material is not compatible with beaches, such accumulation can prevent sustainable reuse of borrow areas and force dredging in less-accessible and previously unimpacted areas.  To improve sustainable reuse, future borrow area planning should include consideration of potential estuarine sources of fine material as well as minimizing excavation depth to maintain sediment mobility within the dredged pit itself. 

