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Capping Design Approaches: Natural and Engineered Isolation for Reduction in Bioavailability

Abstract:

Traditionally, caps for in situ contaminated sediments and dredged material in confined aquatic disposal cells have been designed for complete, long-term isolation by using very thick layers of capping materials Limitations due to volume of capping materials required and costs have sometimes restricted the areal extent of cap coverage.  Great savings and flexibility could be obtained by designing for reduction in bioavailability instead of isolation.

Caps could be designed for reduction in bioavailability using clean sands and gravels or adsorptive or reactive media.  Thin sand caps can reduce flux to the water column by providing a short-term physical separation between the water column and contaminated sediment until mixing moves contaminants to the water- cap interface.  Low organic carbon sand caps reduce short-term bioavailability to the food chain by burial and reduction in sediment productivity by decreasing sediment carbon in the surficial sediment layer.  These effects are particularly pronounced for shallow bioturbators.  Thin sand caps are best suited for water bodies with high burial rates or high water column productivity that will replenish the sediment with clean organic carbon.

Adsorptive or reactive caps can reduce flux to the water column by decreasing contaminant bioavailability in the sediment due to reduction of contaminant concentration in the porewater.  These caps also reduce bioavailability to the food chain by decreasing bioaccumulation in the sediment dwelling organisms due to reduction in sediment contaminant concentration.  Sensitivity of contaminant properties, environmental parameters and design parameters such as thickness, organic carbon, media and capping material will be presented.
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