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Abstract 
 Beach nourishment projects have historically been constructed along populated shorelines with the primary goals of 

providing recreational benefits and protecting upland property.  However, beach nourishment is being increasingly employed 

to stabilize uninhabited shoreline areas for environmental purposes.  Without a specific “line in the sand” to defend, coastal 

engineers can optimize beach nourishment projects with relation to dune elevation, overwash frequency, and shoreline 

retreat rates. 

Uninhabited barrier islands add additional complication to this system as the overwash may spill into the bay and both the 

gulfside and bayside shorelines move inland.  This presentation will discuss critical design aspects of barrier island design 

including the relationship between longshore and cross-shore transport, island rollover and critical barrier island width, and 

surge frequency vs island elevation using West Belle Pass Barrier Headland, Louisiana as an example. 

West Belle Pass Barrier Headland is located along Louisiana’s coast, southwest of New Orleans.  It is located on the west 

side of Belle Pass, which is the navigation channel for Port Fourchon.  It has a low elevation (less than +4 feet, MHW) and 

has experienced gulfside shoreline retreat rates of over 45 feet/year on its seaward side.  The combination of island rollover 

and longshore transport has resulted in the bayward shoreline of the headland experiencing a similar, albeit slightly lower 

rate of shoreline retreat than the gulf side.  This has resulted in a narrowing of the headland as it has retreated, leading to 

eventual breaching. 

This presentation will discuss how historic shoreline changes were separated into longshore and cross-shore components.  

From this, a sediment budget was developed that provided a basis for understanding historic shoreline changes.  This 

sediment budget was then applied to develop preliminary design alternatives.  These preliminary designs were then modeled 

using Delft3D to more fully evaluate the alternatives. 
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