
1 

Bhaskaran Subramanian 
May 15, 2013 

Marylandôs Living Shorelines Program 



ÅErosion & traditional 

approaches 

ÅLiving shorelines- what is it? 

ÅHow do you come up with good 

recommendations? 

ÅHow are projects in MD 

performing? Lessons learned. 

ÅLS Program 

ÅFinancing options 
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            OUTLINE  



Wooden Bulkhead 

Rip-rap or Revetment 

Traditional Methods of  Erosion Control Methods 

Erosion is a natural phenomenon 



Problems Associated with òStructuraló Approach 
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    Recognizing the Problem 

ÅMD shorelines approximately 7,000 miles. 

 

 

 

 

 

 

 

ÅErosion affects all 16 coastal counties along the 
Chesapeake Bay and Coastal Bays watersheds. 



Excessive ?? 
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Rate of change  Shoreline Length  

Miles % 

Accretion  2,006  30 

No Change  75 1 

Slight erosion 

0 to -2 feet/year 
3,740  56 

Low erosion  

-2 to -4 feet/year  
618 9 

Moderate erosion  

-4 to -8 feet/year  
173 3 

High erosion  

Over -8 feet/year  
48 1 

Total 6,659 100 
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Slight Erosion: 0-2 ft/y 

Low Erosion: 2-4 ft/y 
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Moderate Erosion: 4-8 ft/y 

High Erosion: 8+ ft/y 



Living Shorelines  
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Our Definitioné. 

Åñé... a suite of techniques which can be 
used to minimize  coastal erosion and 
maintain  coastal processò. 
ÅTechniques may include the use of fibre 

coir logs, sills, groins, breakwaters or 
other natural components used in 
combination with sand, other natural 
materials and/or marsh plantings.  
ÅThese techniques are used to protect , 

restore , enhance  or create  natural 
shoreline habitat. 



ÅProvides shallow water habitat that 
results in higher abundance and 
diversity of aquatic species both 
nearshore and offshore. 

 

ÅHelps to maintain a link between 
aquatic and upland habitats, providing 
shoreline access for wildlife and 
recreation.  

 

ÅMaintains natural aesthetic. 

òBiologicaló Advantages of Living Shorelines 



ÅImprove water quality by settling 
sediments and filtering pollution.  

 

ÅAbsorb wave energy, storm surge and 
flood waters. 

 

ÅMaintain natural shoreline dynamics and 
sand movement. 

 

ÅCosts comparable to ñstructuralò options.  

òPhysicaló Advantages of Living Shorelines 



ÅNot effective in all situations.  

 
 

 

ÅLimited number of marine contractors 
with knowledge/expertise in living 
shorelines.  

 
 

 

ÅLimited detailed science/literature. 

Limitations  
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Biolog Based Designs 



Biolog Projects 
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Bank 

Bank Base 

Cross Section of 

Stone Groin 

MHW 

MLW 

MHW - Mean High Water MLW - Mean Low Water 

Cross-Section of  a Typical Groin 

Profile of typical stone groin and cross section used to stabilize eroding 

banks. 

Note: Plants are placed between groins on the sand fill. 



Groins 
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Sill Design 

S. alterniflora is planted from mid-tide to mean high water 

S. patens is planted above mean high water 



Sills with Marsh Plantings 



Sills with Marsh Plantings 



Breakwaters 
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Site Visit 

ÅCritical- experience counts!! 

ÅExplore ground situation: 
neighborôs property, 
existing spits, etc. 

ÅAssessment of existing 
structures. 

ÅPhotographs. 
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Research Tools 

Å Google Earth® 

ï Fetch 

ï Extent of the project (linear feet)  

ï http://earth.google.com/  

 

Å Maryland Coastal Atlas 

ï  Historical shoreline changes 

ï  Average erosion rate 

ï http://dnr.maryland.gov/ccp/coastalatlas/shorelines.asp  

 

 

Å MERLIN 

ï Maryland's Environmental Resources & Land Information Network  

ïAnother mapping tool: ñelectronic atlasò. 

ï http://www.mdmerlin.net/index.html  

http://earth.google.com/
http://dnr.maryland.gov/ccp/coastalatlas/shorelines.asp
http://www.mdmerlin.net/index.html
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Fetch  

North-East Fetch = 37.0 miles 

South-East Fetch = 44.2 miles 

East Fetch = 12.4 miles 
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Historic Erosion Rate 



Coastal Atlas 

Åhttp://www.dnr.state.
md.us/ccp/coastalatlas
/shorelines.asp 

ÅOnline mapping and 
planning tool 

ÅPartners: DNR, MES, 
Univ. of MD, TNC and 
NOAA 

ÅVisualize, query, map, 
and analyze available 
data to better manage 
our marine and 
estuarine resources. 
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http://www.dnr.state.md.us/ccp/coastalatlas/shorelines.asp
http://www.dnr.state.md.us/ccp/coastalatlas/shorelines.asp
http://www.dnr.state.md.us/ccp/coastalatlas/shorelines.asp
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ÅDiscuss design options: 
ïGoal: erosion control, habitat 

enhancement, etc. 
ïAppropriate technique 
ïAffordability 

ÅEstimation of costs. 
ÅFunding avenues: DNR, MDE, CBT or 

other sources. 
ÅConcept Plan. 
Å Get all the parties involved early on the 

process. 
ÅPermits- Federal, State, Local (buffer 

management plan, erosion & sediment 
control).  

Pre-Project Meetings 

Courtesy: http://www.webstockpro.com/Corbis/42-15529587.Businessman-Juggling-

Photo/ 



Project Criteria 
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Detailed Survey 

Å Topographic 
ï Lay of the land (elevations, slopes, etc.) 

 
Å Bathymetric 
ï Maps the topography and features of the bed 

of body of water.  
ïHigh tide and low tide line.  

 
Å Soil   
ï Studies the type of soils and helps decide the 

suitability of structures.  
 

Å Biological   
ï Existing vegetation. 
ï Invasive.  
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Do you need someone to oversee the project? 

ÅIdeal world- NO 

ÅBut we donôt live in an ideal 

world 

ÅExperienced project 

managers 

ÅBackground of the inspector 

ÅAs-built survey- critical to 

the integrity of the project.  
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Do you need an engineer and/ contractor? 
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Image or Graphic 

PROJECT PROCESS: Construction & 

Maintenance  



34 

Example- I (before) 
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Example- I (during construction) 

 

Sand placement Rock placement 

Contractor at work 
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Example- I (after construction) 

 

Goose Fencing 

Planting 
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Example- I (one year after completion) 
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Example- II (before) 
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Example- II (during construction)  
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Example- II (after construction) 
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Example- II (one year after completion) 
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ÅFactors analyzed: 

 

ïMarsh erosion 

 

ïStructure condition 

 

ïNon-planted vegetation 

Assessment Study 
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No erosion  > 50% erosion 

Marsh Erosion 
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Structure Displacement 

Excellent Displacement 
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Non-Planted Vegetation 

Excellent 

Poor 
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ÅOut of 177 projects, 131  of them were 
good or better.  

 

ÅMaintenance- Crucial for the success of a 
project. 

 

Results 
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ÅPoor engineering and/ 
construction. 

ÅPoor execution of 
Plans. 

ÅñIncorrectò planting. 

ÅChoice of marsh 
grasses. 

ÅBoat wake.  

ÅLack of maintenance. 

 

Probable Causes of  Decreased Performance 
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Maintenance Protocol 

ÅControl the non-
planted species.  

ïUse of moderate 
quantities of weed 
killers. 

ïChoice of the 
weed killer: broad-
spectrum vs. 
specific. 



ÅKeep the sky clear 
for the plants.   

ïUprooting young 
shrubs.  

ïPruning. 

 

ÅClearing junk!!!  

ïDebris or dead 
tree trunks.  



ÅRestore damage in stone 
structures.  

ÅMost maintenance methods- 
simple and yield great results.  

ÅSurvival of the marsh grasses-  
crucial for the success of the 
living shorelines projects.  

ÅMarsh grasses- need constant 
attention and care.  

Other Recommendations 



Living Shorelines Protection Act of  2008 

The bill, passed into Maryland State Law October 
2008, formalized current regulations into law.  
 
Previously, Living Shorelines were ñrecommendedò 
but not required, the law provides the regulatory 
agency with a strong foundation to promote 
alternate shoreline erosion control measures. 
 
The Law clearly states: ñImprovements to protect 
a personôs property against erosion shall consist of 
non-structural shoreline stabilization measures 
(i.e. living shorelines) except where the person 
can demonstrate such measures are not feasible, 
or where mapping indicates areas that have been 
deemed appropriate for structural shoreline 
stabilization measuresò. 



52 

Outreach & Education  



Outreach Materials 
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Outreach Materials 
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Factsheets 


