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1970s Referred to as marsh fringe creation 
 
1980s Non-structural approach, MD grant  
&1990s program and VA VEC project 
1981 to 1987: VA Shoreline Erosion Advisory      
    Service SEAS 

 
Recent moniker: Living Shorelines (2006 by 
David Burke former head of MD Non-structural 
program) 
Common goal: to apply marsh fringe and/or 
beach establishment to shore erosion control 
vs. hardening the coast. 
  









1970s  Knutson and Woodhouse, USCOE reports  
 on marsh creation and  wave studies 
  Broome and Seneca, NC coastal marshes 
  Ed Garbisch, MD 
  SCS Cape May Plant Materials Center 
1980s  Vegetative Erosion Control Project, VA  
  VIMS and DCR (SEAS) 
 
Same result:  a fetch limited application 



• Fetch 
• Shoreline orientation 
• Shore geometry 
• Nearshore bathymetry 
• Boat wakes 
• Sunlight (often over looked) 

 





Marsh planting along 
Occahannock Creek, 
Northampton County, 
Virginia. 

Occahannock Creek marsh 
planting after 10 years of 
growth. 

Occahannock Creek marsh 
plantings after 1 year. 



Minor bank grading and temporary 
toe protection utilizing straw bales 
was used to protect the planted marsh 
fringe. 

Since high water impinged 
upon the base of the bank, only the 
intertidal species (Spartina alterniflora) 
was utilized. 
 
After one year. 

After six years. 



Poole Site: 24 Years 
24 years after construction 





25 years after construction 



• 24 sites planted in a variety of shore settings on existing 
substrate 
 
• Success dependent of 1) fetch 2) shore geomorphology 
and 3) shore orientation 
 
• Fetch:  

<1.0 nm, high probability of success;  
1-5 nm, low probability, even with maintenance, 
>5 nm, no probability of success. 

 
• South facing shoreline have better chance. 

 





This cross-section shows a proposed plan to stabilize a 
typical eroding shoreline using clean sand to create the 
appropriate planting area. 
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• Over 300 sites installed through grant 
program 

• Program is still active. 
 
RC&D: Dave Wilson and Jerry Walls 
Maryland DNR: Lin Casanova, Dave Burke, Jordan Loran, 
Chris Zabawa, Kevin Smith 
Current personnel: Kevin Smith, Tom Brower, Bhaskar 
Subramanian 
 
 



Marsh grass plantings 
with sand fill and short, 
stone groins 

3 months after 
installation 

4 years after construction. 

Pre-project shoreline on 
Wye Island, Kent County, 
Maryland. 



28 years after construction 





Marsh Toe Revetment/Sill 

East River 
Mathews County, Virginia 

Presenter
Presentation Notes
Mathews County Virginia, Granddaddy Sill, Photo Date:  November 2, 2009
Anecdotal evidence says this marsh toe revetment/sill was built in the late 1800s with ballast stone.  We believe there is evidence to show that it has existed at least since 1937.  Rock may have been added.
Hardaway, Jr., C.S., D.A. Milligan, C.H. Hobbs, III, C.A. Wilcox, K.P. O'Brien, and L. Varnell, 2010.  Mathews County Shoreline Management Plan.  Special Report in Applied Marine Science and Ocean Engineering No. 417 of the Virginia Institute of Marine Science.  Shoreline Studies Program, Virginia Institute of Marine Science, College of William & Mary, Gloucester Point, Virginia.  
http://web.vims.edu/physical/research/shoreline/docs/Mathews_ShorelineMgtPlan/Final%20PDF/Mathews_SMP.pdf



October 1986 

Pre-project 

December 1988 



16 years after construction 





Spartina patens
Spartina

alterniflora

Profile of a typical marsh edge stabilization project used to 
prevent wetland edge loss. 

(from Luscher and Hollingsworth, 2005) 



Low Sill/Low Bank

Existing Bottom

2ft +1.0 to +2.0 ft

Minimal Fill

Full Fill

+3 ft to +4 ft

Bank Face is Erosional
Base of Bank is Erosional
Existing marsh <5ft

Existing Conditions

Low Sill/High Bank

Existing Bottom

2ft +1.0 to 2.0 ft+3 to +4 ft

Bank Face is Stable
Base of Bank is Erosional
Existing Marsh Width <5 ft
Fetch <2,000 ft

Minimal Fill

Full Fill

Existing Conditions

Existing Marsh

Existing
Marsh

M L W
+1.0 MHW

+4.0 (10 yr)
+5.5 ft (50 yr)

M L W
+1.0 MHW

+4.0 (10 yr)
+5.5 ft (50 yr)



3 ft + 2.0 to 2.5 ft

Medium Sill/High Bank

Backshore Wedge
Without Bank Grading

+4 to +5 ft

Bank Face is Transitional
Base of Bank is Erosional
Existing Marsh Width 5-10 ft, <5 ft or none
Fetch <4,000 ft

3:1 Grade 3 ft + 2.5 to 3.0 ft+ 5 to 6 ft

Backshore Wedge
Without Bank Grading

High Sill/High Bank Bank Face is Erosional
Base of Bank is Erosional
Existing Marsh Width 5-10 ft, <5 ft or none
Fetch <8,000 ft

M L W
+1.0 MHW

+4.0 (10 yr)
+5.5 ft (50 yr)

M L W
+1.0 MHW

+4.0 (10 yr)
+5.5 ft (50 yr)



19 Jun 2007

Spartina
alterniflora

Spartinapatens Plant
S. alterniflora

Plant
Spartina patens

Remove existing 
broken conc. 
Above +3 
Replace with sand

Existing
Ground

Armor
stone

Filter fabric

3 ft+0.8 ft

Proposed sill

1.5ft

+2.5 ft

Core
stone

Proposed
sand fill

the cross-section used for construction. 

before installation 

Webster Field Annex, Maryland                                    
Sand fill with stone sills and marsh 

after installation but before 
planting 

after four years 



August 2001 



November 2006 



9 May 2007

 The sill at St. Mary’s City at low tide depicting two of the access pathways 
including the sill windows and macro-pores in the sill. 

(from Hardaway et al., 2008) 



(From Hardaway et al., 2008) 

20 ft

10 ft
MLW
MHW

MHW +1.5 ft

Nov 30 2006

Apr 19  2002

Post Construction, 2002 

2006 

Planform and cross-sectional design 



November 2006 



1) Plant existing substrate, provide sun at least 6 
hours/day. (fetch < 0.5mi) 
 

2) To provide more marsh width, add sand fill with 
minimal containment structures such as stone groins, 
coir logs, etc. (fetch 0.5 to 1.0 mile) Use stone for the 
long term. Maintain system. 
 
3) For higher wave energy sites, use marsh toe 
revetments or stone sills, add sand and plant new 
marsh.  
 fetch 1.0 to 5.0 miles, > 5.0 miles-increase sill ht 

 
 
 



d 







Sill with marsh and pocket beach. 



Aerial view of entire project which included 
sills, pocket beach, and revetment to 
stabilize spit with historic mill. 



• Naturally occurring beaches can provide shore 
protection if wide and high enough. 
 

• Beach nourishment is a method used to 
maintain a protective beach. 
 

• In Chesapeake Bay, ongoing beach 
nourishment projects are usually done in 
conjunction with some type of securing 
structure such as groins or breakwaters. 
 

• The use of breakwaters on private property 
began in 1985. 



Drummond Field: James River 
June 2005 

First system 
installed in 1985 
by Coastal Design 
and Construction, 

Inc. 



Drummond Field: James River 
1985 



Drummond Field: James River 
1985 



Drummond Field: James River 
Feb 2004 
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Typical breakwater and bay cross-sections. 

Refraction over a Canyon

Convergence Divergence ConvergenceShorelineRefraction at a Headland

Divergence ConvergenceDivergenceDepth Contour WaveRay





Van Dyke: James River 
August 2003 





2002 

2007 

2009 



2005 





 

Luter, Isle of Wright; James River 
May 2004 



Luter, Isle of Wright; James River 
January 2010 



Maximum Bay 
Indentation : Gap 

Width 
 

 Mb:Gb 
1:1.65 

 
 

Crest Length : Gap 
Width 

 
Lb:Gb  
1:1.4 

Presenter
Presentation Notes
Figure 3-6.  A) Breakwater design parameters and B) typical tombolo with breakwater and bay beach cross sections (after Hardaway and Byrne, 1999).



1.65 

1.0 

Presenter
Presentation Notes
Breakwaters with nourishment now are in wide use in estuaries and provide simple predictive algorithms proven to ensure sustainability under most erosive shoreline situations.  The simple tombolo ratios of approximately 1.65:1 provide confidence to natural resource managers and shoreline engineers.



Yorktown:  York River 
April 2006 



From Google Earth 

Other York River 
BW Sites 



      

Minimize encroachment 



September 2013 



•As fetch exposure increases so does the marsh width and 
elevation needed to attenuate wave action. 

 
•At some point (> 0.5 nm fetch) a sill may be needed for long 
term marsh fringe stabilization. 

 
•Marshes can provide long term protection if properly 
maintained. 

 
•A large data base of marsh sites exists around the Bay along 
with various brochures and reports to support the Living 
Shoreline concept.   

 
•This historical site data allows us to proclaim that shore 
erosion control can be achieved  by creating Living Shorelines 
(i.e. marsh fringes).  



 
•Beaches are generally more suitable for greater 
fetch exposures > 1 nm.   
 
•In Chesapeake Bay, maintaining a stable, wide 
protective beach requires: 
 

•some type of breakwater (s),  
•ongoing beach nourishment  
•or some combination.  
 

•Best when applied to a shore reach. 



THE END 
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