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Overview
• Nature of erosion on Puget Sound

• Typical erosion control measures

• Potential impacts of armoring structures



Factors influencing erosion
• Waves and water levels

– Exposure (fetch, bathymetry)

– Tides, Sea level, El Nino

• Geology
– Resistance to erosion

– Bluff stability

• Geomorphic setting
– Landform (bluff, spit, artificial fill)

– Beach width, berm height



Bluff Erosion
• Wave-induced toe erosion

– High tide events and storms

• Hillslope mass-wasting
– Heavy rainfall



Barrier Erosion

• Beach erosion and 
narrowing

• Overwash and barrier 
migration



Erosion Rates



Keuler, 
1988



Seawalls and Bulkheads
• Purpose

– Protect bluff toe

– Protect fill

– Reduce storm damage

– Slope stabilization

• Other functions:
– Conversion to upland uses

– Beach access

– Landscaping

– Storage and recreation



Armoring:  Different Flavors

• Design
– Material

– Slope

• Setting
– Bluff, Barrier, Artificial fill

– Background erosion rate

– Wave exposure, orientation

– Beach substrate

• Waterward Position



Waterward 
encroachment



[DNR, 1998]



Potential impacts of armoring
• Burial or modification of upper beach

• Reduction in delivery of bluff sediment

• Reflection of wave energy, leading to
– Change in sediment transport (cross-shore or 

longshore)

– Change to beach substrate

• Hydrologic impacts
– groundwater and surface water

• Loss of ecological connectivity
– riparian vegetation, wildlife

– detrital inputs

• Chronic beach loss
– Passive erosion

– Sea level rise

• Cumulative effects



Alternatives to 
Conventional Armoring

Nourishment

Creative engineering





Summary
• Erosion varies in rate and character

– therefore potential impacts of erosion control also likely to vary

• Conflict between protecting environment and reducing hazards
– particularly in the face of future sea level rise

• Increasing demand for stricter regulation, alternative approaches

• Limited scientific investigation, poor understanding of impacts
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