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Presenter
Presentation Notes
Thank you to the State Association and in particular Northern Neck District.  Both have been very supportive. Not only with their time but with real dollars. Their lobbying efforts resulted in me standing before you all today. The culmination of that effort was the Shoreline Erosion Tour last October…  Thank Derwin Booker (SEAS Biggest Advocate…Bull Dog determination). Derwin, you may need want to think about a career as a lobbyist.  Finally thank Delegate Margaret Ransome and Sen. Ryan McDougle (Sponsored the budget amendments that now fund the SEAS program).    


SEAS

e Created by Virginia’s General Assembly
In 1980.

* Provides technical assistance to private
landowners, state and federal agencies,
localities experiencing shoreline erosion
In tidal Virginia.


Presenter
Presentation Notes
The SEAS program is 35 years old this year.  SEAS is considered, by the State regulatory agencies, the source for the BEST AVAILABLE TECHNICAL ADVICE. We routinely provide technical assistance to State and Federal permitting agencies. 


SEAS

e Site Investigations

o \Written reports

* Plan reviews

e Construction inspections
e Information


Presenter
Presentation Notes
Services provided: Site investigations
Example....site visit w/ owner, walk shoreline, discuss options, written report,  Plan Review for tech. merit,  Inspections of Const.

Information / Education



SEAS

e All SEAS services are FREE'



SEAS

e Service area Is from Fairfax County
south to North Carolina line and from
fall line to ocean side of the Eastern
Shore.

 Chesapeake Bay has over 5,000
miles of tidal shoreline.
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Presentation Notes
We also provide the same services for non-tidal areas of Virginia.


Erosion rates

* Generally, lower sections of rivers
and the bay experience the highest
rates of erosion.


Presenter
Presentation Notes
Also, the south side of the rivers in VA generally have a higher erosion rate than the north side. This is due to the North winds we receive in the fall and winter.


Erosion rates

e Some Virginia shorelines have a
historic erosion rate of -30 feet per
year.

« Some areas are accreting +10 feet
per year.



Erosion rates

* A historical net loss of approximately
/0 acres per year.

e Three-dimensional loss of 2.7 million
cubic yards per year.



Rappahannock River

46.8 tons of sediment
Annual erosion rate = 1 foot | 34 pounds of nitrogen
22.5 pounds of phosphorus




Wwaves

e Storm waves - main cause of Shoreline
erosion.

e Larger the potential wave the greater the
erosion risk.


Presenter
Presentation Notes
WAVE ENERGY - is THE MAIN CAUSE of shoreline erosion.



Fetch

* Also called the fetch length, this is the

length of water over which a given wind
has blown.

 The longer the fetch and the faster the
wind speed, the more wind energy IS
Imparted to the water surface and the
larger the resulting waves will be.



Wave energy environments

 High energy
— A fetch greater than 5 miles

—Typical of the Chesapeake Bay and the
mouths of major rivers



Wave energy environments

 Medium energy
— A fetch between 1 and 5 miles
— Typical of rivers



Wave energy environments

e Low energy
—Fetch is less than 1 mile
— Typical of creeks
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Presentation Notes
West. Co.  Potomac River - Stratford Harbor -July before Isabel – Non storm event. – Note ramp.


Shoreline Erosion



Presenter
Presentation Notes
Same site - April 04 - Anything different?  Another 8' disappeared! Houses were deemed unlivable,  Insurance DID NOT cover.
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Shoreline
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Main cause suspect - Soils
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After Isabel
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Presentation Notes
Tree roots help hold stabilize soil. But, trees on steep banks exposed to large wave energy make the bank more unstable. Adds weight to an unstable bank. When the tree goes over the root ball puts tons of sediment into the water.


Shoreline Erosion
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Example of non-tidal erosion. – Claytor Lake. – Wave energy main cause.
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Presentation Notes
Development –People building where they should not. - How close is close enough.
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Presentation Notes
Gwynn’s Island after Nor’easter.


Quick fixes

* People are willing to try anything to stop
shoreline erosion.
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Car Tire Revetment – Not effective erosion control.
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Presentation Notes
Broken concrete slab revetment.  Not effective. Can move around and leaves unprotected gaps.
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Presentation Notes
Old appliances, even the kitchen sink. Old ringer washers seem to be the most popular choice.
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Presentation Notes
Old Truck Frame with motor. – Mathews County Bay front.
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Presenter
Presentation Notes
Sand beach with small dune provided protection. But, the sand was eroded by storm event and house is now totally unprotected.


Quick fixes
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Presenter
Presentation Notes
And my favorite…Old car revetment/junkyard revetment. Non-tidal areas in the State are not immune to creative attempts to protect eroding shorelines.  
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Presenter
Presentation Notes
Shenandoah River.  Left in place because would do more damage to remove.


Main strategies

 Three main strategies to fix shoreline
erosion in Virginia:
— Soft
— Hard
— Combination


Presenter
Presentation Notes
These strategies are matched to the potential wave energy at the site.  However, there are Pros and Cons to every shoreline protection strategy. All aspects of a given strategy should be thoroughly understood before choosing one.


Main strategies

o Soft approach (living shoreline)
— Vegetative
— Pruning
— Bank grading
— Beach nourishment
— Marsh sill


Presenter
Presentation Notes
Lower wave energy environments. Fetch of up to 1 mile…Can use vegetation only. For greater fetch length add marsh sill to act a wave break and back stop to hold sand in place.


Main strategies

o Soft approach —Living Shoreline

Graded Bank Backfill & Planted 3 Gapped Sills + 1
Marsh Marsh Toe






Presenter
Presentation Notes
Westmoreland Co. - Hull Springs Farm, owned by Longwood University. Machodoc Creek. Fetch 1.5 miles.


e AT P R et i I T 4
T R
. s L P!

Living Shoreline

trategies—

g
&
[
==
]
5
1=
=3
I
[
]

2
O
a

S~
Virginia Depariment of (

Main s




Main strategies

e Hard approach
— Bulkheads
— Riprap revetments



Main strategies

e Hard approach
Bulkheads — Two main components

e Retaining wall — Typically constructed of
treated wood.

« Anchor system — Typically consisting of a
wooden piling and tieback rod.



Main strategies

e Hard approach
Bulkheads — Typical construction notes:

— Depth of bulkhead below bottom should be
equal to height of wall above bottom.

— Pilings every 8’ along wall.
— Anchor pilings for each wall piling.

— Wall pilings at least 3 feet longer than sheet
pile.




Main strategies

 Bulkhead with terraced bank




Main strategies

 Bulkhead improper construction
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Presentation Notes
Example of Short Sheeting.


Main strategies

 Bulkhead improper construction
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Main strategies

* |s this a properly designed and
constructed revetment?



Presenter
Presentation Notes
Ask audience question…Is this a well designed and constructed riprap revetment?



Main strategies

e Faillure of structure after modest storm
event
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Presentation Notes
Reasons the structure failed: Slope was too steep. > 2:1 - Armor Stone was too small. - Only 1 layer of Armor Stone.



Main strategies

e Hard approach

Riprap revetments — Rock structure that
protects the shoreline from erosion.

Critical factors:
e Armor stone
e Toe or apron
 Filter cloth
* Slope


Presenter
Presentation Notes
Armor Stone – outer stones of revetment – Sized to withstand storm wave energy at that site – At least 2 layers thick.  Typical size is from Class I to Class III (50-1500 lbs.)

Toe or Apron – Toe-The part of the structure below MLW 1. Foundation for the revetment. Helps to hold up the revetment. 2. Protects the structure from wave scour. The Depth of the toe equals the design wave height.
Apron – Does the same thing as the toe – Installed on the bottom – It’s length is twice the design wave height  - Made up of 2 layers of armor rock.

Filter Cloth – Placed on the bottom and on the bank slope. Provides support and retains soil but allows water to pass back and forth.

Slope – 2:1 or flatter – Allow waved energy to dissipate as wave travels upward over the revetment. Reduces scour. Steeper revetments are harder to build and less forgiving.



Main strategies

e Components of a properly constructed
revetment



Presenter
Presentation Notes
Toe installed below MLW. - 2 layers of Armor Rock. - Filter Cloth. - Slope – 2:1 or flatter. - Core Stone – used to bed the armor stone and reduce cost of revetment.



Toe or Apron – Toe-The part of the structure below MLW 1. Foundation for the revetment. Helps to hold up the revetment. 2. Protects the structure from wave scour. The Depth of the toe equals the design wave height.
Apron – Does the same thing as the toe – Installed on the bottom – It’s length is twice the design wave height  - Made up of 2 layers of armor rock.

Filter Cloth – Placed on the bottom and on the bank slope. Provides support and retains soil but allows water to pass back and forth.

Slope – 2:1 or flatter – Allow waved energy to dissipate as wave travels upward over the revetment. Reduces scour. Steeper revetments are harder to build and less forgiving.



Main strategies

* Properly designed and constructed
revetment



Presenter
Presentation Notes
We’ve already seen what can happen a revetment isn’t built correctly.  This time somebody got it right.
Generally SEAS recommends Riprap over bulkhead for the following reasons:
Revetment is on a at 2:1 slope or flatter – Wave energy transmitted upward - Means less scour – reduces impact on Beaches and Fringe Marshes.
Creates more habitat for marine life than bulkhead. More Critter Friendly.
Cost per foot for similar for both.
If riprap revetment is designed and built correctly, maintenance is minimal. Bulkhead replacement in 15-20 years.
 


Main strategies

« Combination approach

Living shorelines

e Groins
 Breakwaters — sills

Both employ the use of structures that help protect the
shoreline from storm waves. They also build wider and
higher beaches that provide protection and create
areas for the establishment of fringe marsh.
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Main strategies
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Main strategies

e Groins
— Installed perpendicular to the shoreline.
— Constructed of wood or rock.

— Traps sand moving along the shoreline. Creates
new beaches and enlarges existing beaches.

— Can have negative impact to adjacent properties.
May cause accelerated erosion to shoreline
Immediately downdrift of project.


Presenter
Presentation Notes
Will not create beaches if there is little sand movement along shoreline.  

Creating sand beach for protection is a viable erosion control strategy. 

However, this method of protection may fail during the right kind of storm.  Sand trapped can be lost.  Protection  can disappear.

Groins must be tied into the bank or a structure such as a bulkhead or revetment. Groins can be flanked.  Also resulting in sand loss.



Main strategies

Groin field creates sand beach. Protects bank.



Presenter
Presentation Notes
Effective use of groins.  

Only Low profile groins are now permitted.
  
Start at MLW and rise (on a 10:1 slope) to 1’ above MHW elevation then level until reaching the bank or structure. 

Create sand beach but then by-past sand, reduces downdrift impacts. 



Main strategies

e Breakwaters

— Rock structures constructed parallel to the
shore.

— Multiple breakwaters are built offshore with
gaps between each unit.

— The gaps between the breakwater create
pocket or crescent-shaped beaches.


Presenter
Presentation Notes
Breakwaters are my favorite erosion control method.

Create stable beaches that protect upland areas.

Allows for the creation of fringe marsh.

The Beaches are fun to play on!

Breakwaters are an expensive option.  But for shorelines > 300’ breakwaters become a cost effective option.



Main strategies

* Breakwaters with crescent-shaped beach




Main strategies

e Breakwaters with beach




Main strategies

e Aerial view of breakwaters




Main strategies

e Westmoreland State Park breakwaters




Summary

e Site investigations

o Written reports

* Plan reviews

e Construction inspections
e Information

e All SEAS services are FREE'



Contact SEAS

Mike Vanlandingham, Shoreline Engineer

Virginia Department of Conservation and Recreation
772 Richmond Beach Road

P.O. Box 1425

Tappahannock, VA 22560

804-443-1494

804-466-2229 (cell)

mike.vanlandingham@dcr.virginia.gov

www.dcr.virginia.gov

SEAS webpage: http://www.dcr.virginia.gov/soil-and-water/seas



mailto:mike.vanlandingham@dcr.virginia.gov
http://www.dcr.virginia.gov/
http://www.dcr.virginia.gov/soil-and-water/seas




	Slide Number 1
	SEAS
	SEAS
	SEAS 
	SEAS
	Erosion rates
	Erosion rates
	Erosion rates
	Example
	Waves
	Fetch
	Wave energy environments
	Wave energy environments
	Wave energy environments
	Shoreline Erosion
	Shoreline Erosion
	Shoreline Erosion
	Shoreline Erosion
	Shoreline Erosion - Westmoreland State Park 
	Shoreline Erosion
	Shoreline Erosion
	Shoreline Erosion
	Development
	Development
	Quick fixes
	Quick fixes
	Quick fixes
	Quick fixes
	Quick fixes
	Quick fixes
	Quick fixes
	Quick fixes
	Main strategies
	Main strategies
	Main strategies
	Main strategies - Living Shoreline
	Main strategies– Living Shoreline
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Main strategies
	Summary
	Contact SEAS
	Questions?

