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Tidal Wetlands 
 

Important resource in 
the DE Estuary 
 
Acreage   
 

•  <5% left 
 

•  losses continue 
 
Condition 
 

•  most are moderately or  
    severely stressed 
 

•  degradation continues 
 



Titus and Wang, 2008          http://maps.risingsea.net/New_Jersey.html 

Why Living 
Shorelines? 
 
Tidal marshes 
need to move: 
 
Horizontally     
 
and/or  
 
Vertically  

• 2% tidal 
wetland loss 
between 1996 
and 2006 

• 25% loss 
predicted this 
century 

http://maps.risingsea.net/New_Jersey.html


Living Shoreline Tactics 
 

Diverse array for different situations and 
purposes 

 
 
 



Research on mussel/plant living 
shoreline tactic 

Delaware Estuary Living Shoreline 
Planning & Assessment 

Outreach 

SCIENCE 

PLANNING 

OUTREACH 



Living Shoreline R&D in NJ 
 

Mussel Powered Living Shorelines  
for Salt Marsh Erosion Control 

 
 
 





What configuration 
worked best? 
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Treatment Type 

Trap sediment 





Three sizes 
     < 1 cm 
     < 2 cm 
     > 2 cm 
 

Two densities 
    high 
    low 

Mussels applied in August 2010,  
moved into logs by November. 
 



Initial monitoring provided exciting results…. 

…sediment trapping 
with rich mats of 
microphytobenthos 

Grass and mussels survived 
when planted in logs 

Juvenile mussels 
recruited to coir 
logs… 
 
… sweet success  





Next Generation Living Shorelines 
Soft Armoring With 
Natural Communities 

May 2010 June 2010 June 2011 

DK  



September 2011 (after hurricane) 



 Inventory of Types 
 

 GIS Analysis in 
Areas of Interest 
 

 Selection of 
Potential Project 
Sites 
 

 Field 
Reconnaissance 
 

 Conceptual Plans 
 
 
 
 
 

DK  

Estuary Areas of Interest 
(AOI) 
 
           NJ AOIs- Dodge Grant 
              
            PA AOIs- Sunoco Grant 
 
            DE AOIs- DE Coastal   
            Program Grant 



GIS Analysis 
Completed July 2011 
 

 
 
 

 Combined GIS layers that 
contain info matching 1ST 
order criteria 
 

 Physical and chemical 
metrics were mapped 
within AOI’s:  
 

◦ Fetch and potential boat 
traffic as proxies for wave 
energy 

◦ Shore morphology 
◦ Substrate type  
◦ Salinity regimes 
 

 



Site Reconnaissance 
Underway in 3 States 

 
 
 



Site Assessment Report 
 

Includes: 
 
•Most suitable sites 
ranked 
 
•Contour maps 
 
•Vegetation and 
substrate maps 
 
•Energy analysis- fetch, 
boat wake, etc. 
 
•Shoreline 
erosion/stability 
 

Narrowed down to 4 sites: 



 
Contour Map 
Interval- 0.3m 

MLW 

Murderkill: Vegetation and Contour 





Murderkill 
Sites 

Energy and Erosion Characteristics 

Boat Wake 
Average Fetch 

(miles) 

Water 
Depth 

(channel) 
–USGS 
gauge 
(feet) 

Salinity 
(PPT)- 
USGS 

gauge (4 
yr min 

and max) 

Average 
Shoreline 
Erosion 
Score           

[-1 
(eroding), 0 
(stable),+1 
(accreting)] 

Site 1 High boat 
wake/ near 

marina 
0.07 10-12 16 - 23.3 0 

Site 2 High boat 
wake/ near 

marina 
0.07 10-12 16 - 23.3 -1 

Site 3 Medium 
boat wake/ 
near marina 

0.07 10-12 16 - 23.3 -1 

Murderkill 
Sites  

Landscape Condition 

Vegetation Substrate 
Surrounding 
Development 

Slope 
Shoreline 
Features/ 
Alterations 

Mussels/ 
Oysters 
Present 

Site 1 
Spartina 
alterniflora 

Soft Mud- 
walkable 

Several 
marinas 
behind and 
on both sides 

25% 
Docks/ 
Marina 

Mussels  

Site 2 
Spartina 
alterniflora 

Soft Mud- 
walkable 

Marina to 
east 

29% Near dock Mussels 

Site 3 
Spartina 
alterniflora 

Soft Mud- 
walkable 

None 20% None 
Mussel/ 
Oysters 



Initial Living Shoreline Ideas: 
 

•Hybrid living shoreline  
•Expanded oyster reefs (subtidal)  
•Mussel plant augmentation (intertidal) 





Lebanon Landing AOI 



Contour 
Interval- 0.3m 



 

 

 





SCIENCE 

PLANNING 

OUTREACH 

Picture from Kevin Smith: Maryland DNR 



Outreach:  
See Sari Rothrock’s Poster  

SCIENCE 

PLANNING 

OUTREACH 

•Weathering Change Conference 
 Summer 2012 

 

•Living Shoreline 
Introductory Brochure 
 
•Handbook on Living 
Shorelines for NEPs and 
other Practitioners 
 
 
 
 
 

•Community Workshops 



Thank you to all the funders, Josh Moody for 
GIS, and Mike Messinger for boating us around! 
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