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Alabama:

60 miles of Gulf beaches
and

600 miles of bay and
bayou shorelines!
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Progression of the Typical Response to Bay Erosion
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Rate of increase in armoring similar to
increase in population
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from Douglass & Pickel (1999)

IS this the fate of our urban
estuaries?
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Today, 40% of Mobi | e
armored.
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Living shorelines

A shoreline management practice that provides erosion
control benefits; protects, restores, or enhances natural
shoreline habitat; and maintains coastal processes
through the strategic placement of plants, stone, sand fill,
and other structural organic materials (e.g. biologs,
oyster reefs, etc).

http://shoreline.noaa.qov/glossary.html June 9, 2012
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Mature living shorelines*

Type 1. goal was
to emulate sandy
hatural
shorelines In
constructed
alternatives to
bulkheads

* more than 10 years old, i ndeed buil't



Demonstration project of an alternative to
bulkheads on bay shorelines

Aouilt Aug 1998

Awo low elevation
rock headland
breakwaters

- /8000 nPsand fill

MSurvived Hurricanes
Georges, Ivan,
Katrina




Pocket beaches and headland breakwaters

(an alternative to bulkheads on bay shorelines)
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Brookley headland beach
project

September 2003

AShort structures can stabilize longer stretches of shoreline

Anore natural shoreline than a bulkhead - NOTE MARSH BEHIND ROCKS!
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Brookley headland beach
project

2011

Today, thls would be a vertlcal pulkhead with rip
rap at.the base of It if not for this:alternative
pocket beach.



a sandy beach

Marriottos Grand |

as an alternative Mobile Bay, Point Clear, Alabama
to a bulkhead

. e

Aan engineered
Npocket Dbea

Aouilt 2001

28 rock headland
breakwaters

6000 n? sand fill



a sandy beach
as an alternative
to a bulkhead

Marriottds Gr an:
Mobile Bay, Point Clear, Alabama



Pocket beach constructed in front of bulkhead/seawall

Marriottds Grand
Mobile Bay, Point Clear, Alabama



Pocket nfeeder nbeac!
headland concepts in Fairhope, AL

Saved this five
oak tree and
bluff south .of
Pler St. boat
ramp. -
threatened by
erosion in
2004
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Mature living shorelines*

Type 2. goal was
to emulate
nNnfringe n
IN constructed
shoreline
stabilization
projects

*morethan5 -10 years ol d, i ndeed built befo



Dog River Constructed Marsh

Houilt 2003
ANave fence
Asand fill

Mog River
Clearwater Revival




Constructed
wetland behind a
nwayve

KEW TINEER
FENCE EREAKWATER

| NEW FILL AND
1 PLANTING AREA
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- NEW TIMBER




The Science of Living Shorelines




Elements of a Successful Living
Shoreline Design

Successful Living Shoreline
Projects are a Combination
of Elements

Physical Coastal

_ Processes
A Knowledge of the local physical _
coastal processes and conditions (Wavest, Tides, &
of the site Sediment)

A Goals for the desired stabilization
and habitat

enhancement/creation Coastal Coastal Ecology

Engineering :
A Application of engineered coastal (Vegetat'|on,
structures and engineering (Structures & Oysters, Fishes,

design Nourishment) & Habitat)
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Science and engineerin

g of Shoreline Stabilization
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Say, € Headland Bree

A Technology has been in the coastal engineering literature for
decades

A e.g. Hardaway and Gunn (1991), Silvester (1987), Bodge (1991)
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A Over-design can needlessly restrict ingress and egress

Science and engineering of marsh construction

Significant Wave Helght (m)
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after Roland and Douglass (2005)

how much wave

Is a breakwater structure needed?

A Under-design can lead to poor performance
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Engineering of breakwaters
technology dates to D-Day!
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Van der Meer
HR

Allsop

Seelig

Daemrich 0.Zm
Ahrens

Transmission coefficient Ky

-1 -5 0 5
Sttt Al Submerged Breakwaters knock down less

than 50% of wave height



The Science of Wave

Diffraction around nearshore
1LArS

x Oft 10ft 20f 30f t 50
M dddonddnbddonbbndbnbddddband

A Go d a(h990) diffraction
method applied to Dog River,
Alabama wave fence

o~ - — —~

A Mature vegetation lines | e————
match diffracted wake height from Dixon (2010)
lines well
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Little Bay Marsh Project Overview

——— — =

AFinished in 2010
' A$3 million construction
— — A1.3 km long

AUnique breakwater system
designed with laboratory tests

AlLargest marsh |
restoration/protection project
In Alabama history

AAward-winning project
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Bou LaBatre,
Alabama

Mississippi Sound

Gulf of Mexico

Along the north shore of Mississippi Sound
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A 00 m of shoreline

recession s BAaNGE

e 1054 e |

Aeninsula breach l
began 15 m wide
(1955) e

oooooooooo
USGS True Color DOQQs

Aexpanded to 800 m

wide (2008) 2008

31




April 2009 Aerial Oblique

. SAV Beds
_ s
Little Bay
Breach :
¢
53
Potential Breaches R e
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Little Bay: 1000+ acres of some of the most S
productive salt marsh habitat in the Gulf Bayou la Batre
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Micro-tidal range = 0.4 m, dirunal
Shallow water

Typical preproject shoreline
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RipRap Breakwater Segments
on Terminal Ends

| EDRP Little Bay Project
Final Construction Site Plan
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200" WADs Breakwater Segments

Sediment Fill

with Marsh Plantings
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Coastal engineering analysis

MBreakwaters are needed for marsh grass survival
ARoland and Douglass (2005)
Avaluation of existing nearby shorelines

getation is_not found
at edge of shoreline
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Socal |l ed nWave Attenuati on Devi
considered as a design alternate:

AVultiple individual concrete units placed as a breakwater
Mut there was no available transmission data
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In the University of South Alabama wave basin
A66mx9mx0.9m

A 1:5 scale models of WADs

A Monochromatic waves

AdodNBGE YSGK2

A Modified K definition
GGAYTEdSyOSs
Takayama et al. 1985) |

A Different configurations
and depths (and H, T)




RESULTS: Laboratory Tests of Wave Transmission
t hough nWave Attenuati on De\

40% < K, < 90%
__depending on:

H
Amergence (depth) K= —-

Aonfiguration

H;

Breakwater




RESULTS: Laboratory Tests of Wave Transmission
t hough

ANWave Attenuati on De\
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Stone breakwaters

(van der Meer & Angremond 1992)

Envelope of WAD datze
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The lab test results led directly to two project
design decisions (changes):

1.
2.

Increased structure height to 1.8 m (6 ft)
Used the most dense configuration of 2-
rows of WADs, staggered and closely

spaced
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The WAD design alternate was selected and constructed:

Vd

AConstructed off site and barged

AMMdy Y GFftf 6cQ0Z o Y
AOpen bottom, open top, circular holes on 4 sides
A7.2 metric tonnes each (16,000 Ibs.)

A546 WADS were used
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Legend

“">._. Tidal Creeks

“\_ Shoreline
Sandy Fill
3 Sandy Fill Planted With Native Plants

:] Survey Sections

Note: This map Is for presentation use only
400 800 and not to be used for construction purposes.

Feet . .
Living Shorelines(Y Sea Grant Fish and Shellfish Habitg

1 inch = 800 feet MaIE- C:_c.ilznent (VAGIS\GIS_Projects\MADCNR\Plan View.mxd) ayou La




FILL FOR TIDAL MARSH
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P LANT| N G ADonor sources adjacent to site

AL03,000 plants transplanted
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PLANTING
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FIRST SEASON GROWT
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