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“Living Shorelines”
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
orogram)

Common goal: to apply marsh fringe and/or
peach establishment to shore erosion control
vs. hardening the coast. —
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Shoreline Erosion
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SCS: Vegetation for Tidal Shoreline

Stabilization - Innovation #1

Eroding Bank Eroding Bank
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Anticipoted Results From Vegetative Treatment
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TABLE | VEGETATIVE TREATMENT POTENTIAL FOR ERODING TIDAL SHORELINES IN THE MID-ATLANTIC STATES

DIRECTION FOR USE

1. Ewvaluate each of the first four shoreline variables and match the site characteristics of the wvariable to the
appropriate descriptive category.

2. Place the Vegctative Treatment Potential (VIP] assigned for each of the four variables in the right hand column.

3. Obtain the Cusmulative Vegetative Treatment Potential for variables 1, 2, 3 & 4 by adding the VIP for each.

4. If it is 23 or more, the potential for the site to be stabilized with vegetation is very good and the rest of
the table need not be used. If it is below 23, go to step 5.

5. Determine the VIP for shoreline variables 5 through 9 and obtain the cumulative VIF for variables 1-9,

6. Compare the cumulativ- VTP seore with the Vegetative Treatment Potential Scale at the bottom of this page.

DIRECTION FOR USE
The Vegetative Treatmen! Potential {VTR) VTP
Is Located in Upper Left Hand of Each Colegory Box

1. Fetch: Average dis- |B 4 2
tance in miles of cpen
water measured perpendi- Less than 0.5 thra .5 thru 3.5 thru over 5 miles

cujar to the shore and 0.5 miles 1.4 miles 3.4 miles 4.9 miles see footnote
45" either side of perpen- 1/

dicular to shore.
b 4
Irregular shoreline Headland or

2. General shape of shore|B
line for distance of 200
straight shoreline
5L
Scuth teo

yards an each side of
e i
South to Horth to

SHORELINE VARIABLES

Coves

planting site.

3., Shoreline orientation:|g Any 3
General geographic direc- orientation west to

tion the shoreline faces. less than one-

half mile feteh Horth West East
- (Roatitra il e 5 3 110 per More than Vl-lu per 0, dore than
Proximity of site to None week within 10 per week week within 10 per week
oo eomemeeat 1/2 mi. of within 1/2 mi. 100 yds. of within 100 yds.
boat traffic shore of shore shore of shore

Cunulative Vegetative Treatment Potential for Variables 1, 2, 35 4

Tf this score is 23 or above, the potential for the site ie very good and the rest of the table need not be used.
If it is below 23, go to step 5 below.

5. wWidch of Beach

Above Mean High Tide

in Feet

10"

10" thru 7'

T 4 Y

6' thru 3*'

Less than 3'

6. Potential widen of 27

Planting Area in Feet

7
More than 20°

emits
20' thrue 15°

I
A' thre 10

Less than 10°
Do Mot Plant

7. On Shore Gradient:

V

Below B%

Z
8 thru 14%

I
//5 thru 20%

1 /ove r 20%
wf bank

% slope from MLW to toe
// ati t / tation below t it
vegetation below toe of slope He vegetation below toe of slope

9. Depth of sand at 3 3/ / y
10" thru 3" Less than 3"

Mean High Tide in
Cumulative Vegetative Treatment Potential for Variables 1-9

8. Beach
Vegetation

Mere than 107
inches

1/ Do not plant or see page 9 and figure VEGETATIVE TFEATMENT POTENTIAL SCALE

§ for possible exception. )
Potential of Site to be

Stabilized with Vegetation

If the VIF is:
2/ If tidal fluctuation is 2.5 feet or Between  And
Tess, measure from HLW to toe of bank.

If tidal fluctuation is over 2.5 fest, :g 3: Good

measure from MW to tos of bank. See b * Fair W

page 7 for more information. 23 16 Poor ILLIAM
belew 16 Do Not Plant

3/ Refers to depth of sand deposited @ MARY

by littoral drift over the substrata.
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Early Research
onh Marsh Fringe Creation

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)

Sameresult: afetch limited application
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Primary Limiting Parameters

 Fetch

 Shoreline orientation
 Shore geometry
 Nearshore bathymetry
 Boat wakes

* Sunlight (often over looked)
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Mountjoy

» Camp Chanco

Windmill Point
Lee

Gill

Hickman
Tankard

. Wellford

. Durham South
. Durham West
. Garrett

. Murphy

. Poole

. York River

State Park

. Eley

. Broad Bay Mano
. Mariners Museu
. King

. Marshall

. Johnsen

. Vanderslice

. Collier

. Davis

. Hog Island

Vegetative
Erosion
Control Project
VIMS and DCR
1981-1987
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Occahannock Creek VEC Site

Marsh plantm%along
Occahannock Creek
Northampton County,

Virginia.

Occahannock Creek marsh
plantings after 1 year.

Occahannaock Creek marsh
planting after 10 years of

growth

VIM 5 & MARY
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Poole VEC Site

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.
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Poole VEC Site
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Lee VEC Site
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Lee VEC Site
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VEC Project

. 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.
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Management Strategies

This cross-section shows a proposed plan to stabilize a
typical eroding shoreline using clean sand to create the
appropriate planting area.

/ Upland Bank V— Saltmeadow hay

— Smooth cordgrass

Proposed Profile

_ o Ly Mean High Water
Clean FI||/ SRR /
0 Mean Low Wate
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Maryland Non-Structural Program:
Add sand and structures -
Innovation #2

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

Marsh grass plantings
with sand fill and short,
stone groins

3 months after
installation

4 years after construction.
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28 years after construction N
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South River
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Marsh Toe Revetment/Sill

East River
Mathews County, Virginia
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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


Jefferson Patterson Park & Museum

October 1986
Pre-project

December 1988



Jefferson Patterson Sill
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Micro-topography
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10:1 Slope Spartina

Bank Spartina patens alterniflora

Stone Sill

Baik Bags

MHW - Mean High Water ~ MLW - Mean Low Water

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

(from Luscher and Hollingsworth, 2005)
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Typical Cross-sections for Living Shorelines

Existing Conditions

Bank Face is Erosional

) Base of Bank is Erosional
Low Sill/Low Bank Existing marsh <5ft

+3ftto +4 ft +5.5 ft (50 yr)

| oft +10to+2.0ft

Minimal Fill - o —
\Existi ng Bottom

+4.0 (10 yr)

Existing Conditions

Bank Face is Stable

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

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

Full Fil 2ft. —+1.0t020ft
-z—-.-»,_},uu-.;:_zé ;%J%

Minimal Fil — o
Existing Bottom




Typical Cross-sections for Living Shorelines

Medium Sill/High Bank Bank Face is Transitional
Base of Bank is Erosional

Existing Marsh Width 5-10 ft, <5 ft or none
Fetch <4,000 ft

Backshore Wedge
Without Bank Gradin

Bank Face is Erosional

Base of Bank is Erosional

Existing Marsh Width 5-10 ft, <5 ft or none
Fetch <8,000 ft

3:1 Grade




Webster Field Annex, Maryland

Sand fill with stone sills and marsh

before installation

after four years

the cross-section used for construction.

: Patep, Plant Plant
i Spartina patens | S. alterniflora , Proposed sill
; Remove existing/ y
e ) Rn T P broken conc. / X\
* e ! y R Above +3 [ / N\=q -
T : i Replace with sand Proposed Armor Core  “Filter fabric
L= \ D 20( sand fill stone stone



St. Mary's City Sill
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St. Mary’s City:
Sill with Window - Innovation #3

G | = 1':5— rg":!- i

November 2006
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St. Mary’s City

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)
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St. Mary’s City

Post Construction, 2002

2006

K__ e
X. Bottom

— g
Planform and cross-sectional design v’Ms WILLIAM
& MARY
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St. Mary's City
Cobble in window to reduce scour

NovxembeJr 20'()-6\.
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Marsh Fringe Applications
Lesson Learned

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-inc il ht




Marsh Fringe Applications

/

10 yr storm surge

MHW

Existing
m
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Marsh Fringe Applications

Bank Grading

10 yr storm surge

Backshore Wedge e,
Without Bank Grading - < MHW

< 11 Slope e
o @y Sand Fill o1

B

o ——

i’
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Marsh Fringe Applications

Intertidal/
Hioh marsh : low marsh :

Bank Grading

10 yr storm surge

Backshore Wedge % = 1/ ,
Without Bank Grading . o MHW

G o Sand Fill Slope -
o' @ 10:1

B

_ |’V —————
= VIMS |
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sill with marsh and _, each.

Mathews County, Virginia
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Mathews County;, Vlrglnla

T, I ST R ""—-—-‘-'.—“ FOE A

Aerial view of entire projec w“ﬁTe-h included
sills, pocket beach, and revetmentto
stabilize spit with historic mill.
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Beaches

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 _pEoperty

began in 1985. / VIMS |V
& MARY

VIRGINIA INSTITUTE OF MARINE SCIENCE




. +i-— =« Chesapeake Bay

-~ ", * Breakwaters
Lo WS " Innovation BW #1

First system
installed in 1985

. % by Coastal Design

s » and Construction,
; Inc.

Drummond Field: James River
June 2005
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Drummond Field:
Beginning the Dream

Drummond Field: James River

198 VIMS | =i

VIRGINIA INSTITUTE OF MARINE SCIENCE



Drummond Field:
Virginia’s First Tombolo

Drummond Field: James River

1983 VIMIS | =iy
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Drummond Field
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Drummond Field: James River
Feb 2004
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Drummond Field performance
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Chesapeake Bay Breakwaters
Innovation BW #2 -
Apply Models

Annual
Significant
Winds

,
7
7
-

Annual
Significant
Fetch

SMB Output (H&T) )

| RCP WAVE Input

Annual / Storm

Resultant Wave /
Vectors H& X at Site V

RCPWAVE
Bathymetric

// Grid

L,=BW Length
Gz=Bay Gap
M, =Indentation
B _=Beach Width

to BW Design

Tangential 083

saBeath B, RR=081p /0

Control Line (R )

Wave Crest Line

Orthogonal Diﬁraﬁgﬂﬁ

w

Possible A-Ilﬁgandrlranenrq

077

Project Upland
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Van Dyke

James River

~
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Shore Protection

Typical breakwater and bay cross-sections.

SAND NOURISHMENT
Typical Bay Cross Section

SAND NOURISHMENT ”
Typical Beach/Breakwater Cross Section

EXISTING lﬂTTDH/
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Van Dyke: James River
After Construction
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Van Dyke: James River

Van Dyke: James River
August 2003
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Van Dyke 1994
Pre Construction

Van Dyke 1999
Two years
after construction

Figure 10. Non-rectified aerial photography of Van Dyke A) before installation and B) after installation.
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Chesapeake Bay
Headland
Breakwater Sites
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Luter:
James River
2002
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Luter: James River

i " - - < *Iﬂl";c-l‘ '..”' o
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Luter, Isle of Wright; James River
May 2004
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Luter: James River

Luter, IsIe-of W-right; James River
January 2010
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Breakwater Design Guidelines:
Innovation Bw #3

Maximum Bay
Indentation : Gap
Width

Base of Bank

F MHW

Mb:Gb
1:1.65

. - Breakwaler crest length
, - Breakwater gap
X, - Distance offshore Ehmakwater o oniginal MHW

, - Maximum bay indentation, liblea.kwatel to MHW

C re St Le n g t h : G a p - Initial beach width, base to bank to MHW

B, - Prasent beach width, base to bank to MHW

W . d t h h, - Water depth from bottom to MHW

L b . G b . Spartina alterniflora
. Spartina patens :
- —

T Breakwater

. ‘ Beach Npurishment



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).




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
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Yorktown: York River
April 2006
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ther York River
BW Sites

- From Google Earth
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Clarke: Eastern Shore
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Clarke: Eastern Shore

: ;‘;ll'."rﬂ...

September 201
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Summary: Marshes

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

- At some Eomt (> 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 lemg Shorelines

(i.e. marsh fringes).

VIMIS | &
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Summary: Beaches

*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),
eongoing beach nourishment
*Or some combination.

*Best when applied to a shore reach.

e VIMSs |
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THE END
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