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outline  

A. Some of the history of 
òliving shorelinesó 

B. òmatureó living shorelines  

C. Science of living 
shorelines  

D. òyoungó living shorelines 

E. A òliving shorelineó 
project which is killing 
the shoreline!  
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Alabama:  

60 miles of Gulf beaches 
and 

600 miles of bay and 
bayou shorelines!  
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Pelican Point 

Daphne Bayfront Park 

ñNaturalò 

shorelines of 

Mobile Bay 
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Alabama Port County Park 

ñhardenedò 

shorelines of 

Mobile Bay 

Eastern Shore ï Mullet 

Point area 
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Loss of intertidal area 

due to ñpassive erosionò 

Progression of the Typical Response to Bay Erosion 
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from Douglass & Pickel (1999) 



Rate of increase in armoring similar to  

increase in population 
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from Douglass & Pickel (1999) 



IMPLICATIONS? 

òThe tide donõt 
go out no moõ!ó 
üwalking 

üplaying 

üoysters  

üòjubileesó 

 

Is this the fate of our urban 
estuaries?  
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from Douglass & Pickel (1999) 



70% 

Today, 40% of Mobile Bayôs shoreline is 

armored. 

not armored  
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What is a ñLiving Shoreline?ò 
 

 Living shorelines  

 

A shoreline management practice that provides erosion 

control benefits; protects, restores, or enhances natural 

shoreline habitat; and maintains coastal processes 

through the strategic placement of plants, stone, sand fill, 

and other structural organic materials (e.g. biologs, 

oyster reefs, etc).  

 

http://shoreline.noaa.gov/glossary.html  June 9, 2012 
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Type 1:  goal was 

to emulate sandy 

natural 

shorelines in 

constructed 

alternatives to 

bulkheads 

 Mature living shorelines*  
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 * more than 10 years old, indeed built before òliving shorelineó term 



Demonstration project of an alternative to 
bulkheads on bay shorelines  

Brookley headland beach project -  2000  

Åbuilt Aug 1998 

Åtwo low elevation 

rock headland 

breakwaters 

Å3000 m3 sand fill 

Åsurvived Hurricanes 

Georges, Ivan, 

Katrina  
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(an alternative to bulkheads on bay shorelines)  

ÅShort structures can stabilize longer stretches of shoreline 

Åmore natural shoreline than a bulkhead  - NOTE MARSH BEHIND ROCKS! 

Brookley headland beach 

project 

September 2003 

Pocket beaches and headland breakwaters 
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Today, this would be a vertical bulkhead with rip -
rap at the base of it if not for this alternative 

pocket beach.  
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Brookley headland beach 

project 

2011 

Project is 15 

years old now 



a sandy beach  

as an alternative  

to a bulkhead 

Marriottôs Grand Hotel Resort,  

Mobile Bay, Point Clear, Alabama 
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Åan engineered 

ñpocket beachò 

 

Åbuilt 2001 

 

Å3 rock headland 

breakwaters 

 

Å6000 m3 sand fill 



a sandy beach  

as an alternative  

to a bulkhead 

Marriottôs Grand Hotel Resort,  

Mobile Bay, Point Clear, Alabama 
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Pocket beach constructed in front of bulkhead/seawall 

Marriottôs Grand Hotel Resort,  

Mobile Bay, Point Clear, Alabama 

1998 

2003 
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Pocket ñfeeder ñbeach and artificial 
headland concepts in Fairhope, AL  

Saved this live 
oak tree and 

bluff south of 
Pier St. boat 

ramp -  
threatened by 

erosion in 
2004  

2007 
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Type 2:  goal was 

to emulate 

ñfringe marshesò 

in constructed 

shoreline 

stabilization 

projects 

 Mature living shorelines*  
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 * more than 5 - 10 years old, indeed built before òliving shorelineó term 



Dog River Constructed Marsh  

Åbuilt 2003 

ÅWave fence 

Åsand fill 

ÅPlantings  

ÅDog River 

Clearwater Revival 
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Constructed 

wetland behind a 

ñwave fenceò 
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The Science of Living Shorelines  
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Elements of a Successful Living 

Shoreline Design 
Successful Living Shoreline 
Projects are a Combination 

of Elements 
  

Å Knowledge of the local physical 
coastal processes and conditions 
of the site 

 
Å Goals for the desired stabilization 

and  habitat 
enhancement/creation 

 
Å Application of engineered coastal 

structures and engineering 
design 
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Science and engineering of Shoreline Stabilization 

Say,é Headland Breakwaters 

 
Å Technology has been in the coastal engineering literature for 

decades 

 

Å e.g. Hardaway and Gunn (1991), Silvester (1987), Bodge (1991) 
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Science and engineering of marsh construction 

Say,é how much wave action can a marsh tolerate? 
 

Å Is a breakwater structure needed? 

Å Over-design can needlessly restrict ingress and egress 

Å Under-design can lead to poor performance 
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Texas example photo from Aspelin (2007) 



Engineering of breakwaters 
technology dates to D-Day! 
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The Science of Wave 
Diffraction around nearshore 
breakwaters 

 

 
Å Godaôs (1990) diffraction 

method applied to Dog River, 

Alabama wave fence 

 

Å Mature vegetation lines 

match diffracted wake height 

lines well 
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from Dixon (2010) 



Some òyoungeró Living Shorelines 
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Little Bay Marsh Project Overview 

   

ÅFinished in 2010 
Å$3 million construction 
Å1.3 km long 
ÅUnique breakwater system 
designed with laboratory tests 
ÅLargest marsh 
restoration/protection project 
in Alabama history  
ÅAward-winning project 
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Along the north shore of Mississippi Sound  

PROJECT LOCATION Bayou LaBatre, 
Alabama 
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Bayou 

la  

Batre 

2008 

1954 

 

 

Å100 m of shoreline 
recession 
(average) 

 

 

Åpeninsula breach 
began 15 m wide 
(1955)  

 

Åexpanded to 800 m 
wide (2008) 
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April 2009 Aerial Oblique 
ADCNR-MRD 

SAV Beds 

Breach 

Little Bay 

Bayou la Batre 

Potential Breaches 

DA Alpha 

Little Bay: 1000+ acres of some of the most  
productive salt marsh habitat in the Gulf  
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Typical pre-project shoreline 
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Micro-tidal range = 0.4 m, dirunal 

Shallow water 
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April 2009 Aerial Oblique 

ADCNR-MRD 

SAV Beds 

Breach 

Little Bay 

Bayou la Batre 

Potential Breaches 

DA Alpha 
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 Coastal engineering analysis 
 

 

 

 

ÅBreakwaters are needed for marsh grass survival 
ÅRoland and Douglass (2005)  

ÅEvaluation of existing  nearby shorelines 
 

 
 

 

 

 

after Roland and Douglass (J. Coastal Res., 2005) 

Living Shorelines - NY Sea Grant 35 Douglass - May 15 2013 



 

So-called ñWave Attenuation Devices,ò (WADs) were to be 
considered as a design alternate: 

 

ÅMultiple individual concrete units placed as a breakwater 

ÅBut there was no available transmission data 
 

 
 

 

 

 

Florida 
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²ŀǾŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǘŜǎǘǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŦƻǊ ǘƘŜ ά²!5ǎέ 
in the University of South Alabama wave basin 

Å 6 m x 9 m x 0.9 m  
 

Å 1:5 scale models of WADs 
 

Å Monochromatic waves 
 

ÅάōǳǊǎǘέ ƳŜǘƘƻŘ  
 

Å Modified Kt definition 
όάƛƴŦƭǳŜƴŎŜ ŎƻŜŦŦƛŎƛŜƴǘέ ƻŦ 
Takayama et al. 1985) 
 

Å Different configurations 
and depths (and H, T) 
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RESULTS:  Laboratory Tests of Wave Transmission 

though ñWave Attenuation Devicesò 

 

40% < Kt < 90% 

depending on: 

 

ÅEmergence (depth) 

Åconfiguration  
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RESULTS:  Laboratory Tests of Wave Transmission 

though ñWave Attenuation Devicesò 

 

Envelope of WAD data 

Stone breakwaters 
(van der Meer & Angremond 1992) 
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The lab test results led directly to two project 

design decisions (changes): 

 

1. Increased structure height to 1.8 m (6 ft) 

2. Used the most dense configuration of 2-

rows of WADs, staggered and closely 

spaced  
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ÁConstructed off site and barged 

ÁмΦу Ƴ ǘŀƭƭ όсΩύΣ о Ƴ · о Ƴ ōƻǘǘƻƳ όмлΩȄ млΩύΣ  мΦр Ƴ Ȅ мΦр Ƴ ǘƻǇ όрΩȄрΩύ 

Á Open bottom, open top, circular holes on 4 sides 

Á 7.2 metric tonnes each (16,000 lbs. ) 

Á546 WADS were used 

 

The WAD design alternate was selected and constructed:  
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FILL FOR TIDAL MARSH 

Elevation averages + 0.4 m NAVD83 

Fill extends 65 m from shore leaving 35 m of open water  
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PLANTING ÁDonor sources adjacent to site 

Á103,000  plants transplanted 
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PLANTING 

ÁSpartina alterniflora 80% 
ÁSpartina patens 17% 
ÁJuncus roemerianus 2% 
ÁBaccharis L.  < 1% 
ÁDistichlis spicata  <1% 
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FIRST SEASON GROWTH  
WAS EXCELLENT 
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