
Shoreline Development 
 
Erosion Control 
The evolution of the Chesapeake Bay shoreline has been influenced by residential and 
commercial development along the tidal shoreline. Commercial shoreline development in 
urban areas dates to post-colonial times, but up until World War II, most of these areas 
were used for agriculture or were simply managed as rural areas. 
 
After World War II, with the advent of “leisure time,” residential development along the 
shorelines of Chesapeake Bay began to increase. Cottage communities were established 
along upland areas with beachfronts. The increased development added pressure to 
upland banks that were already prone to erosion. Unfortunately this erosion generally 
went unnoticed until homes and improvements became threatened. If measures were used 
to protect shorelines, they usually consisted of inexpensive and unsightly means, such as 
dumping broken concrete, old cars, or tree stumps. With time, more substantial coastal 
structures were installed, and these projects began to alter the geomorphic patterns of the 
shoreline.  
 
The impact of shoreline protection installations on the recent shoreline evolution process 
is two-fold. First of all, the eroding sediment banks that once provided sands for beaches, 
spits, and offshore bars no longer supply their “natural” input of sand. Secondly, 
protected segments of shoreline can remain essentially as hard points or headland features 
while adjacent unprotected properties continue to erode, sometimes at an accelerated rate. 



 
 

 
Six typical shoreline profiles around Chesapeake Bay. The stability of the bank face is 

dependent upon the width and type of shore zone features. Wide beaches/dunes and 
marsh zones can offer significant wave protection even during storms. (Mean high 

water (MHW), mean low water (MLW), and 100-year storm surge elevation.) 
[http://www2.vims.edu/seagrant/vasg-pubs-pdfs/shoreline.pdf] 

 
http://www2.vims.edu/seagrant/vasg-pubs-pdfs/shoreline.pdf 
 



Shoreline Hardening Approaches 
 

Unimproved beach showing submerged aquatic vegetation (SAV) 
 

 
http://dnr2.maryland.gov/criticalarea/Documents/PDF/Other_Resources/Critical%20Area

%20Quarterly%20Planner%27s%20Meeting/July2015_NOAA_Shorelines.pdf 
 
 

 
https://s-media-cache-

ak0.pinimg.com/736x/a1/11/73/a11173cc79aa9f2c5247b646b45224fc.jpg 
 

Bay bottoms that support Submerged Aquatic Vegetation (SAV), like seagrass beds, are 
among the richest, most productive, and most important coastal habitats. Seagrass beds 
help reduce erosion by stabilizing bottom sediments with their root systems. They also 
reduce the turbidity of water by reducing wave action and subsequent erosion. In 
addition, and most importantly, SAV habitat provides essential food, shelter, and nursery 



habitat for many estuarine animals. In fact, most of our commercially important fisheries 
species are dependent upon SAV at some point in their life cycles.  
 
Coastal shorelines and near-shore bottom areas are constantly changing, due to both 
natural and man-made activities. Natural processes that affect beaches and dunes include 
winds, waves, tidal currents, and periodic storm events. In addition, man has often 
attempted to control and engineer shoreline processes to “improve” existing shoreline and 
bathymetric configurations to suit development or maritime needs.   
 
https://www.epa.gov/sites/production/files/2015-
09/documents/2002_04_characterization-reports_ccmp-final-volume-1.pdf 



Living Shorelines 
 

 
http://dnr2.maryland.gov/criticalarea/Documents/PDF/Other_Resources/Critical%20Area

%20Quarterly%20Planner%27s%20Meeting/July2015_NOAA_Shorelines.pdf 
 

 
http://www.chesapeakebay.net/images/blog/aug_30_12_2big.jpg 

 
Living shoreline projects utilize a variety of structural and organic materials, such as 
wetland plants, submerged aquatic vegetation, oyster reefs, coir fiber logs, sand fill, and 
stone. The benefits of living shorelines include: 
 

• Stabilization of the shoreline. 
• Protection of surrounding riparian and intertidal environment. 
• Improvement of water quality via filtration of upland run-off. 
• Creation of habitat for aquatic and terrestrial species. 

 
[http://www.habitat.noaa.gov/restoration/techniques/livingshorelines.html] 



Living	Shoreline	Advantages	and	Limitations	
 

	 Living	
Shoreline	

Structural	
Practice	

Reduce	shoreline	erosion	 √	 √	
Prevent	or	reduce	future	shoreline	erosion	 √	 √	
Decrease	nutrient	runoff	 √	 ×	
Maintain	ecosystem	process	(sand	movement,	nutrient	cycling)	 √	 ×	
Protect,	restore	and	enhance	habitat	for	fish	and	trust	species	 √	 ×	
Provide	spawning	/	rearing	habitat	 √	 ×	
Provides	shallow	water	habitat	that	results	in	higher	abundance	
and	diversity	of	aquatic	species	–	both	nearshore	and	offshore	

√	 ×	

Help	maintain	a	link	between	aquatic	and	upland	habitats,	
providing	shoreline	access	for	wildlife	and	recreation	

√	 ×	

Look	natural	rather	than	artificial	 √	 ×	
Improve	water	quality	by	settling	sediments	and	filtering	
pollution	

√	 ×	

Absorb	wave	energy,	storm	surge	and	flood	waters	 √	 ×	
Maintain	natural	shoreline	dynamics	and	sand	movement	 √	 ×	
Maintain	shoreline	in	high-energy	environment	 ×	 ×	
Maintenance-free	on	a	daily	basis	 ×	 √	
Adapt	to	possible	sea	level	rise	 √	 √	
Efficient	permitting	process	 √	 ×	

http://dnr2.maryland.gov/ccs/Documents/ls_Advantages_Limitations.pdf	

 
 

 
 
 
Living shorelines are the result of applying erosion control measures that include a suite 
of techniques that can be used to minimize coastal erosion and maintain coastal process. 
Techniques may include the use of fiber coir logs, sills, groins, breakwaters or other 
natural components used in combination with sand, other natural materials and/or marsh 
plantings. These techniques are used to protect, restore, enhance or create natural 
shoreline habitat. 



 
The Windy Hill Farm project is one of the successful efforts highlighted by the 

Chesapeake & Coastal Service of the Maryland Department of Natural Resources 
 
http://dnr2.maryland.gov/ccs/Pages/livingshorelines.aspx 



Bulkheads 
 

 
http://dnr2.maryland.gov/criticalarea/Documents/PDF/Other_Resources/Critical%20Area

%20Quarterly%20Planner%27s%20Meeting/July2015_NOAA_Shorelines.pdf 
 
 

 
http://www.vims.edu/newsandevents/_photosets/slr_planning/bulkhead.jpg  

 
These structures are walls designed to protect the shoreline by providing a barrier to 
waves. They are most appropriate where fishing and boating are the primary uses of the 
shore, and for deep water commercial, port applications. Bulkheads are constructed from 
steel, aluminum, vinyl, or timber. Note that it is generally against Maryland policy to 
authorize new bulkheads or replace failed bulkheads with a similar structure. 
 
Steel bulkheads are susceptible to corrosion after a time depending upon the grade of the 
steel. These structures reflect waves causing erosion at its base (toe). Timber bulkheads 
are also susceptible to erosion at the base unless toe protection, such as stone, is used. 
The creosote used to prevent infestations by borers and rot can cause burns and may 
adversely affect other marine organisms. The structural members of timber bulkheads can 
splinter. Wave reflection off the vertical face of timber and steel bulkheads produces 
unsuitable habitats for marine organisms. 
 

[http://dnr2.maryland.gov/ccs/Publication/Shoreerostext.pdf] 



Wood 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http: //www.baypiledriving.com/Portals/0/Site%20photos/Bay-Front-Rd-Voudrie-
cons2.jpg 
 
Fiberglass 
 

 
 
http://www.thewaterfrontexpo.com/family2006%20010.jpg 
 
 
 
 
 
 
 
 



Steel 
 

 
Steel sheetpile bulkhead walls must be provided with cathodic protection if placed in 
proximity to brackish or saline water. This picture 
 shows anodes installed on back side of PZP-38 sheetpiles at Midway Atoll inner 
harbor/wharf facility. 
[http://web.mst.edu/~rogersda/umrcourses/ge441/online_lectures/retention_structures/GE
441-Lecture6-6.pdf]



Rip-Rap 
 

 
http://dnr2.maryland.gov/criticalarea/Documents/PDF/Other_Resources/Critical%20Area

%20Quarterly%20Planner%27s%20Meeting/July2015_NOAA_Shorelines.pdf 
 
 
 

 
http://gunthermcclary.com/wp-content/gallery/esb-cc8453821/Rip-Rap.jpg  

 
Riprap revetments are a very effective and popular method of controlling erosion. A 
revetment is a facing of stone or other armoring material to protect a shoreline. A riprap 
revetment consists of layered, various-sized rocks placed on a sloping bank. The type of 
stone used is usually determined by what is locally available. The variance in size and the 
rough angular surfaces of the rock allow the revetment to absorb the impact of the waves 
instead of deflecting waves that could cause erosion to an adjacent area. The rough 
angular surfaces of the broken rocks also allows them to fit together to form a dense layer 
of protection over the eroding bank. [http://nnmarineconstruction.com//files/stfs16.pdf]



 
Breakwaters and Sills 

 

 
http://dnr2.maryland.gov/criticalarea/Documents/PDF/Other_Resources/Critical%20Area

%20Quarterly%20Planner%27s%20Meeting/July2015_NOAA_Shorelines.pdf 
 
 

 
 

Stone sill connecting breakwaters with sand fill and marsh implantation on Choptank 
River, Talbot County, Md. [http://www2.vims.edu/seagrant/vasg-pubs-

pdfs/shoreline.pdf] 
 
Breakwaters and sills are "free standing" structures designed to reduce wave action by 
attenuation, refraction, and diffraction before it reaches the upland region. A sill has a 
lower crest, is closer to shore, and usually, is more continuous than larger breakwater 



units. Sills can be used in combination with larger breakwater units. Sills are installed 
with beach fill to create a substrate for establishing a marsh fringe. 
 
Attached or headland breakwaters require beach fill in order to acquire long-term 
shoreline erosion control since they are constructed in areas that are subject to more 
energetic conditions. Headland breakwaters can be used to accentuate existing shore 
features.  The dimensions of a breakwater system are dependent on the desired degree of 
protection and potential impacts on littoral processes. Spurs are similar to breakwaters 
and sills in that they are "free standing" structures. The distinction is that spurs are 
attached to the shoreline or another structure; the unattached end of the spur acts as a 
breakwater by diffracting incoming waves.  
 
http://www.vims.edu/research/departments/physical/programs/ssp/_docs/baa_isabel_repo
rt.pdf 
 
 
Sea Level Rise and Land Subsidence 
The Chesapeake Bay is the largest estuary in the United States. From its open boundary 
with the Atlantic Ocean in Virginia to its northern limits in Maryland, the bay is 
approximately 200 miles (320 km) long and, including its tributaries, has a reported 
11,684 miles (18,808 km) of shoreline length. Most of this boundary between land and 
water is low-lying and much of it is subject to inundation during tropical and 
extratropical storms. These natural hazards represent an especially challenging problem 
for communities large and small in the coastal regions of Virginia and Maryland. 
 
As population densities continue to increase in the coastal regions, the flood hazard 
unfortunately is increasing as well due to locally high rates of land subsidence in the mid-
Atlantic region of the U.S. east coast combined with global sea level rise. The 
combination – global sea level rise and coastal subsidence – is doubly significant even in 
locations where the occurrence of major hurricanes is relatively rare compared to other 
regions of the country. In the Chesapeake Bay region in particular, extratropical cyclones 
or “nor’easters” that have not caused significant flooding in the past will begin to do so - 
and with greater frequency - as sea level continues to rise relative to the land. This threat 
calls for smarter coastal planning and development looking toward the future but also 
underscores the present need for emergency planning and effective response measures 
when coastal inundation is imminent. Flood hazard mitigation at a minimum requires an 
understanding of the land and bay-ocean processes that contribute to it in complex and 
often unpredictable ways. 
 
Global or absolute sea level (ASL) at the present time is rising in most locations due to 
the overall increase in volume and water mass of the world's oceans and seas. An 
increase in volume is happening now because of warming and thermal expansion of the 
ocean water column. An increase in water mass and volume is occurring as ice on land 
continues to melt and discharge into the ocean.  
 



 
Observed monthly mean sea level at Baltimore, MD 

 
Subsidence, or the downward movement of the earth's crust relative to the earth's center, 
is particularly evident in the mid-Atlantic section of the U.S. east coast. A geological 
database of late Holocene sea level indices to estimate subsidence rates of <0.8 mm/yr in 
Maine increasing to 1.7 mm/yr in Delaware before returning to rates <0.9 mm/yr in the 
Carolinas. 
 
Subsidence will clearly remain a problem as it will heighten the risk of flooding from 
storm tides in the lower Chesapeake Bay as time goes on. Low-lying areas in 
communities such as Norfolk, Virginia Beach, Portsmouth, Chesapeake, Hampton and 
Poquoson are comprised of a patchwork of local areas that are not only vulnerable to 
storm tides but are experiencing varying rates of subsidence, meaning that some areas 
within these communities may be facing greater risk than others from global sea level rise 
going forward. 
 
http://www.vims.edu/GreyLit/VIMS/sramsoe425.pdf 
 
When the Chesapeake Bay was settled in the 1600s, colonists began to record in county 
land records the names of hundreds of islands, some of which they would farm and call 
home. Islands called Turtle Egg Island, and Sharps Island, and Parker’s Island. 
 
But today, more than 400 of those islands in Maryland and Virginia cannot be found on 
modern navigational maps of the Bay, wrote William Cronin in his 2005 book, 
Disappearing Islands of the Chesapeake Bay. The islands apparently were eroded away, a 
process accelerated by storms and sea level rise. 
 



 
In this photograph, the last house on Holland Island was still standing 

— in 2010 it collapsed into the Chesapeake Bay, a victim of sea level rise and 
erosion . Photograph by David Harp 

 
For those who live in low-lying areas, sea level rise doesn’t leave a lot of options: 
abandon the land or adapt to higher waters. Families deserted Holland Island and Sharps 
Island and dozens of other islands that now live on only in memories and on old maps. 
For those who would stay, there are some options: better storm forecasts, better flood 
preparation, and various old and new forms of flood control engineering. 
 

 
A combination of strategies has been developed to help manage the risks of coastal 

flooding. Some, like elevating buildings, are structural. Others, like “living 
shorelines,” are nonstructural and rely on natural resources (marked in the drawing 
above as NNBF, for natural and nature-based features). A number of experts have 

urged federal and state governments to devise a national, coordinated plan to manage 
flooding risks using a variety of methods.  Illustration by U.S. Army Corps of 

Engineers 



 
http://www.mdsg.umd.edu/sites/default/files/files/Come%20High%20Water-Report-
2015.pdf 
 
 
While most of the Chesapeake Bay's islands are slowly vanishing beneath the waves, one 
not far from Baltimore is staging a remarkable renaissance. Poplar Island, former hunting 
retreat, hangout for politicos and black cat farm, had nearly washed away by the late 
1990s. But it's since been restored to the size it was when it was still a thriving 19th-
century farming and fishing community, using muck dredged from the shipping channels 
leading to Baltimore just 34 miles to the northwest. 
 
Pairing economic necessity with environmental restoration, state and federal government 
agencies have teamed up to barge 18 million cubic yards of silt to this island just off 
Talbot County on the Eastern Shore. The stuff has been scraped from the bay bottom so 
cargo-laden ships won't run aground. Once deposited and dried out behind dikes 
protecting the island from the bay, the reclaimed material is being shaped by heavy 
equipment and volunteers' hands into a combination of salt marsh and wooded uplands. 
 
 

 
In 1998, the U.S. Army Corps of Engineers began to construct stone “containment 

dykes.” The walls are 10 feet tall and surround Poplar Island’s former footprint, and 
the island has been divided into six massive containment cells for building island 

habitat. [http://www.chesapeakebay.net/blog/2013/02] 
 
http://www.mpa.maryland.gov/_media/client/News-
Publications/2011/media/01162011press.pdf 
 


