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Problem
- As shoreline erosion pushes inland, the typical beach/berm setting

suited for high exposure to wind and waves thins and disappears
exposing the more fragile marsh edge to hydrologic forces.

- The former marsh platform becomes the substrate upon which
shoreline protection features are placed. This former marsh
platform often has higher organic matter content and thick, soft
clays which have a low weight-bearing capacity.

- High-density rock rip-rap breakwaters traditionally used for
shoreline protection sink into the weaker soils.

Strategy
- Use a CWPPRA demonstration project to evaluate different 

shoreline protection alternatives along a highly erosive shoreline.

- Facilitate data usage in broader synthesis of shoreline protection 
alternatives to investigate relationship between structure porosity 
and soil volume change.

LA-0016 Non-Rock Alternatives to 
Shoreline Protection
Federal Sponsor: USDA - NRCS
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Copied with permission from Shows, H. 2019. Living Shorelines as Alternative Methods of Shoreline Protection. LSU Master’s Thesis.

Slope = 34.90
R2 = 0.5801

Shoreline 
Protection 
Alternative

Soil Volume 
Change Rate 

(yd3/ac/y) ( % Imp)

Shoreline 
Change Rate
(ft/y) (% Imp)

Wave 
Attenuation 

(%)
WADs +218  (110%) -2.6 (95%) 70
WSS +576 (126%) -1.8 (97%) 83
ESUs -38 (98%) -9.1 (85%) 65

BCECMS -504 (77%) -5.9 (88%) 81
Reference -2,190 -51.2 0

Coast-wide Structure Synthesis

Intermediate Marsh with mix of 
Cattail and bull tongue.

Base Material:  30 ft of Peat over 
Soft Organic Clay

Marsh loss progresses quickly and 
in chunks along cut bank.

Reference Area
Shoreline Retreat:  51.15 ft/y 
during project monitoring

Wave Attenuation Devices (WAD®s)
Firm:  Living Shoreline Solutions, Inc.

Pyramid-Shaped Concrete Structures: 9.5 ft tall and 6.75 tons each with an 
extended base connected with metal straps.

Porous - Allows water and sediments to 
pass through while baffling wave energy. 

Although some WADs shifted or toppled as 
base connections failed, general alignment 
was maintained.

Note the mudflat formation that formed 
after structure installation.

2/8/2017
Low Water

Wave Screen System (WSS)
Firm: Integrated Shoreline Solutions, LLC

Porous - Allows water 
and sediments to pass 
through and beneath the 
screen while baffling 
wave energy.

2/8/2017
Low Water

High Density Plastic Screens perforated 
with 6” holes hung down about 4 feet, 
about 1 -1 .5 ft above the bay bottom.

Note the extent of the mudflat formation 
that extended from the marsh to in front of 
the structure. The bay bottom accreted 
0.63 ft underneath the WSS.

EcoSystem Units (ESUs) 
Firm:  Walter Marine Artificial Reefs, Inc

2/8/2017
Low Water

5 ft sq, 1 ft tall concrete plates stacked to desired 
elevation (~3 ft above average water level) on 1 ft 
fiberglass pilings in ~4 ft of water.

Ends tapered towards the shoreline.

C-channel was added along top to stabilize units.

Water Column Barrier 
designed to stopped wave 
energy to calm water.

Buoyancy Compensated Erosion Control 
Modular System (BCECMS)

Firm: Louisiana Shoreline Solutions, LLC
Wave barrier throughout the 
water column that articulates 
along the shoreline.

10 feet long Modules are 7 feet tall with a 6 feet 
base and 2 ft wide crest composed of polystyrene 
foam encased in concrete.

Modules are on the bay bottom and supported by 4 
pin piles (2 vertical and 2 diagonal).

Scour along the bay side resulting from waves 
being deflected down the modules.

2/8/2017
Low Water

Monitoring Elements and Results
- Soil Volume and Shoreline Change were determined from topo/bathy 
elevation surveys behind the middle 300 ft of the structures.  
- Soil Volume Change was converted to a per area basis to account for 
differences in distances of structures from the shoreline.
- Results are also reported as percent improvement relative to Reference 

- All alternatives substantially 
reduced erosion and wave energy.

- Porous structures reduced 
shoreline erosion more than 
water column barriers and 
actually accumulated sediment.

The LA-0016 alternatives were included in a synthesis of 12 structures 
located across the LA coast (Shows 2019).  Shows determined structure 
porosity from design drawings, and soil volume change data was provided 
by CPRA project monitoring reports.

A positive 
relationship 
exists between 
the amount of 
water that 
passes through 
structures and 
soil volume 
change behind 
structures up to 
35% porosity.

Future Research:  How much structure porosity it too much?  

McGinnis, II, T. E. 2018 OM&M Report for Non-rock Alternatives to Shoreline Protection Demo 
Project (LA-0016):  Final Closeout Report. Coastal Protection and Restoration Authority of Louisiana

Monitoring Period: Sp 2014 - 2017
- Elevation Surveys (every 6 months) 

Soil Volume Change 
Shoreline Movement

- Wave Monitoring (last 6 months)
Wave Attenuation

4 Alternatives developed by 
private firms with these specs:

- Span up to 500 Linear Feet of shoreline
- Design for 20 year project life
- Avoid touching the marsh during 

construction
- Firms manufactured, installed, 

maintained, and removed structures
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