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Interactions among wood debris, fluid flow and sediment transport in rivers are first order controls on channel morphodynamics, affecting streambed morphology, sediment transport, sediment storage and aquatic habitat. Dam removals have become an increasingly used tool in river management for restoring ecosystem function and natural river processes. The Elwha River Restoration project dam removals are a unique opportunity to investigate the effects of increased wood and sediment supply on woody debris dynamics and streambed morphology. Fieldwork of pre-dam removal wood and logjam tracking reveal that wood characteristics and geomorphic setting influence wood entrainment and transport rates, and that larger logjams are more stable than smaller logjams. Field surveys during the beginning of dam removal show an increase in fine sediment accumulations and pool filling around logjams. Flume experiments based on the Glines Canyon dam removal investigate the effects of buried wood on delta processes and sediment exhumation during a partial, stepped dam removal. Each experimental run starts with a lake delta with varying amounts of buried, waterlogged model wood and water fed in at the upstream end of the lake. Model wood is buried in sediment in the upstream, erosional part of the flume and is exhumed, transported and deposited downstream during experiments. The experimental runs with buried wood show significant changes in delta morphodynamics compared to the experimental run with only sediment, including increases in channel mobility, the number of active channels on the delta, delta area, delta shoreline length and sinuosity, and channel depth variability. Increases in hydraulic variability, shoreline length and the number of active channels suggest that the diversity and amount of aquatic habitat increases with wood debris.
