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Why do Localities need a Plan?


 
It is a means for regulators and landowners to make informed 
shoreline management decisions.



 
Everyone in the county wins when water quality is enhanced, 
and the health of coastal waters is improved.

In the absence of guidance, homeowners  
may use a variety of techniques that are both 
visually unappealing and often unsuccessful 

at long-term erosion control.



 
A Shoreline Management Plan 
(SMP) is an effective component 
of a locality’s comprehensive 
plan.



 
The plans, based on science and 
field visits, can serve as an 
example of best available 
technical advice when dealing 
with permitting agencies.



Elements in the Shoreline 
 Management Plan



 
Describe underlying geology and morphology 



 
Quantify historic and recent shoreline change with maps  
showing digitized shorelines of the past and present



 
Map existing structures and current bank and shore condition



 
Assess existing marine resources within the shorezone



 
Analyze the general wave climate, storm surge and long-term 
sea level rise in order to assess the level of protection required 
and associated costs



 
Development of site-specific shore management strategies



Geology and Morphology
Understanding the geology and morphology (shape) of the shore will 
determine what type of sediment is available and how the shore 
responds through time to the forces acting on it.

At Occohannock Creek 
on the Eastern Shore, 
the geology changes 
mid way up the creek 
from a low bank 
(yellow) to a high bank 
(orange).  Bank height 
is a parameter in 
determining what 
strategies can be used 
for shore protection.
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Shoreline Evolution
Shoreline retreat can vary greatly 

depending on the geology and 
morphology of the shoreline as well 
as any impacts from man’s activities



Existing Conditions
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Wave Climate



Sea Level Rise
Sea Level is rising in Lower Chesapeake Bay at a rate of 17 inches 

per century.  The change in sea level over the life of proposed 
structures relates to the level of protection that a property owners 

wishes to provide for their shore now and in the future.
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Site‐Specific Recommendations



 

Do Nothing


 

Marsh Management (Trim 
trees and/or plant existing 
bottom with marsh plants)



 

Sills 


 

Breakwaters

An eroding shoreline 
was enhanced with a 
small low sill.



A stone sill provides long- 
term protection for the 

marsh fringe, stabilizes the 
system, and interfaces with 
the upland riparian wooded 

buffer.

Breakwaters with beach 
sand fill are appropriate for 

longer stretches of 
shoreline with higher energy 

impacting them.

sill

woods

marsh



Shore Evolution Localities


 
Dune Project Localities (analysis with straight 

 baselines):  Accomack, Hampton, Lancaster, 
 Middlesex, Northampton, Northumberland, Norfolk, 

 Westmoreland, Virginia Beach


 
Shore Evolution 2008(analysis with DSAS and linear 

 regression): Gloucester, York, Poquoson, Newport 
 News



 
Shore Evolution 2009(analysis with DSAS without 

 LR): Portsmouth, Suffolk, Isle of Wight, James City





Early series with long baselines
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1937-1953 -3.2 2.6
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1968-1982 -1.2 2.1
1982-1994 -0.1 1.2
1994-2002 -0.4 2.1
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Digital 
 Shoreline 

 Analysis 
 System 

 (USGS)



Later series with DSAS











Design and Construction of Living 
 Shorelines

 
A course for living shorelines professionals

September 29, 2010

This course made possible by a grant from the 
Virginia Coastal Zone Management Program 

NOAA



Living Shorelines Principles



 

Shore protection


 

Solving erosion problems


 

Least impacting, necessary 

 
method



 

Sustaining ecosystem 

 services


 

Water quality


 

Storm protection


 

Habitat

Integrated Shoreline Management

Riparian Buffer 
+ 

Tidal Wetlands 
+ 

Shallow Water Habitat

= Combined Protection Benefits 



Desktop or Map Parameters
Shoreline orientation
Fetch
Shore Morphology
Depth Offshore
Nearshore

 
Morphology

Submerged Aquatic Vegetation (SAV)
Tide Range
Storm Surge
Erosion Rate
Design Wave



Site Visit Parameters


 

Site boundaries


 

Site characteristics


 

RPA Buffer



 

Bank condition


 

Bank height


 

Bank composition



 

Shore zone


 

width and elevation


 

Backshore zone


 

width and elevation


 

Existing shoreline defense structures



 

Nearshore

 

stability


 

Boat wake potential



Mean Tide Ranges 
in feet

Polygons 
interpolated from 
NOAA data points 

Figure 1-3, pp. 46
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Figure 1-3.  Mean tide ranges in Chesapeake Bay.  Tide range polygons interpolated in ArcGIS from data points obtained from NOAA Tides & Currents online.




Spring Tide 
or 

Great Diurnal 
Tide Ranges

in feet

Figure 1-4, pp. 47



Marsh Planting and Management


 

Non‐structural approach 


 

Very low fetch <0.5 mile


 

Planting at grade or into sand 

 fill


 

Fiber logs


 

Tree pruning

If marsh will not persist  
without fiber logs, then 

consider marsh sill



Marsh Sill


 

Stone revetment placed near 

 MLW


 

Backfilled with sand


 

Planted with tidal wetland 

 vegetation

Stone
Sand 
Plants

All 3 elements usually 
required for sustainable 

design



Marsh Toe Revetment


 

Sill placed next to an existing 

 wide marsh


 

Maintain desirable marsh 

 ecosystem services


 

Natural accretion depends on 

 local sediment supply


 

Can also spot fill and plant  to 

 fill in non‐vegetated areas



Tidal Openings
 When should they be included?



 

Site‐specific


 

Tidal ponds


 

Natural or created channels


 

Open ends


 

Recreation access



 

Sill crest height > MHW



 

Sill length > 100 Ft


 

No definitive standard


 

May need more or less

Tidal openings allow access for marine 
wildlife, but they also introduce wave 
energy into the planted marsh.

Stable embayments eventually form



Offshore Breakwaters


 

Most appropriate for high 

 energy sand beach sites



 

Create stable pocket beaches 

 between fixed headlands


 

At least 2 units



 

Proper design requires 

 advanced knowledge of coastal 

 processes at site



Location of 
 example

Site 349
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Figure 5-1.  Location of design example sites 349 and 118.



Site 349 
 existing 
 conditions
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Figure 5-2.  Site 349, as identified in the Mathews County Shoreline Management Plan, on the Piankatank River.  A) The eastern end of the site is low, wooded and eroding.  B) the high banks along the site are vertically-exposed and eroding.  C) The western end of the site also is low, wooded and eroding.



Example Site Evaluation worksheet for Site 349
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Figure 5-3.  Site evaluation for site 349.  This data was filled in for the purpose of the examples give in this report.  No actual field visit occurred.



Typical cross‐sections for proposed structures
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Figure 5-4.  Typical cross-sections for Site 349 on the A) high bank section of shore and B) on the low bank section of shore.
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Figure 5-5.  Site 349 design planform.



Estimated 
 cost 

 comparison
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