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Lét’s do some sleuthimne

Assumptions, Misconceptions & Clarifications
About Living Shorelines




Reoccurring Assumptions & Misconceptions About Living
Shorelines = Myths Or Fact

How/why do these occur?

* lgnorance

* Competition

* Perspective [GNORANCE

PARODYFILES.COM

* Monkey See Monkey Do

; . - - “We don’t believe your story.
Overdressed Scientists  Engineers (casual Friday)  If | see it on the internet, it must be true. A wolf would never attack a sheep.”
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Energy Attenuation and Living Shorelines
Come In Many Shapes and Sizes
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Traditional Stone/Walled Tactics Have Specific Applications;

Living Shorelines is Another Tool in the Toolbox

“SO\'ERHGNC(MU].“NO'Nt- Stone/Wa//ed Tact/c = breakwaters, jetties, groins, revetment, armored, etc.




To Start With:

Wave Energy Attenuation and/or Attenuating Hybrid Living
Shorelines ARE NOT Breakwaters (Stone/Walled Tactic)

* |t’s a Monster
misconception

 We need to look
at how structures
functionally
interact with
wave energy.




Breakwaters vs. Attenuation Structures

Breakwaters provide a linear barrier to redirect (manipulate)
concentrated wave energy.

New attenuating technology allows the wave to pass through
the structure(s) as it attenuates (breaks up) the wave energies
and creates an out of phase wave environment.
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When Water Hits A Wall
(A gross simplification of a wave hitting a stone/walled feature)

Approximate
displacement boundary

Vertical displacement
(splits water in balloon)

Gravity forces water
down

Water starts
concentrating at the
base of the wall

Concentrated water
moves along the lower
portion of wall (scour)

m sovereicy ConsutnaINe. - This general concept can also apply to waves hitting shorelines or marsh edges.



How Breakwaters Work

A —47_‘>7
~ Water Balloons

Erosion Patterns
(not accretion patterns).

Much of the energy is
concentrated.
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How Wave Attenuation Works

In simplest terms, a wave energy attenuation
design:

1) Takes focused energy (waves) and breaks it up into
many smaller units

2) Creates a destructive wave environment so that wave
energies become out of phase.

The net result is vastly reduced wave energy impacts and
typically the creation of accretion zones.

Constructive: Destructive:

In Phase Out of Phase
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Energy Attenuation is a Natural System
(Conceptual Cross Sections)

(mixed dune/beach/marsh/flat system) -
7

E
Existing Beach Arrows Represent Wave Energy

1\F \rlzzzf///////wv

Dune, high marsh edge, A e, : ;. ) MLW
forest, or other supratidal LR S
feature

Natural Accretion Zone 7
Bottom w/o Irregular Feature

(may be long beach, low marsh, Feature (i.e. sand bar, reef, wide

Existing |intertidal bars, and/or mudflats) shallows, channel, structure)
Beach

T ////////MHW

Existing supratidal feature MLW
gets hammered Most or all of Step 2 is absent Vi

Existing Bottom
L Existing Beach

TI nnzzz////ﬁ/-//Hw

Created or existing A ! MLW
supratidal feature Passive accretion and/or optional nourishment

(may be beach, intertidal bars, and/or some SAV) Existing Bottom ' wbrid Structur<

(n.t.s.)
‘ Step 3 Step 2 ‘ Step 1

Step 1 is or mostly gone

(severe storm) Attenuation (lower energy) Attenuation (higher energy) Attenuation

B - Commonly occurring condition;
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DELSI — Conventional Living Shoreline — Low Energy

WG oL SNV |
\4 )
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Cupped Wave Spreader — Moderate Energy Hybrid

[

g /: Schematic

| Wave refractions
| Wave diffraction

Thank yoti,-Delaware Center forthe Inland Bays-for sharing

—
—
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Energy Attenuation Using WADs — High Energy Hybrid

Destructive ’
Wave Energy

Non-destructive
Dispersed Wave Energy

Energy can not:
Be destroyed;

BUT can:
o )

Change form;

Change direction;

Concentrate/deconcentrate;
Become out of phase; and
Become non-destructive.

Jl 50 o e Energy still moving towards the shoreline, but in a non-destructive form.



How Long Does A Project Have To Last To
Be Resilient? Redefining the Project Life Paradigm

25-50 yrs

* Short Project Life Tough on Wildlife * Acute Toughness/Chronic Endurance
e Often High & Unfunded O&M Costs * Multiple Time-Driven Eco-Endpoints
* No Longer Economical * Low to No O&M Costs
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Tall Orders!

* Acute Toughness/Chronic Endurance?
* Multiple Time-Driven Eco-Endpoints?
* Low to No O&M Costs?

How do you figure we do that?

First, we characterize the causes (wave energy and
volume);
Then, we work with nature to:
* Take advantage of the energy, not fight it;
* We provide the framework and let nature do the
fine touches.
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Living Shorelines Work In High Energy Systems?

Conventional Living Shorelines cannot handle
high energy systems.
But when we talk about hybrids, ...well let’s see.
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Living Shorelines Work In High Energy Systems

A
*
:

-
Dauphin Island, AL

May 2005
Deployed prior to
Hurricane Katrina

Jan 2015 |

Apr 2012

AT .
SRR, AR RRAAA

Jun 2012, after Tropical Storm Debby

Sunken Island, FL
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Living Shorelines Work In High Energy Systems
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Costs Efficiencies of Hybrid Living Shorelines vs. Traditional
Stone/Walled Tactics

Conventional LSs Hybrids LSs

(structural)
Center for Coastal

Resources Management - VIMS S 50-5100 $150-$S 500
Chesapeake Bay Foundation S 50-5100 $150 - $1,200
Partnership for the DE Est. (Brochure) $100 - $225 $250 - $1,000
PDE Brochure Breakwaters/Bulkheads 5450 - $1,500

Wave Energy Based Ranges Low Moderate High
$50 - $250 $175 - $600 $350 - $1,000

SOVEREIGN CONSULTING INC. . . . . ey g
i RSN *Estimated ranges do not include studies, design, or permitting costs.



Costs Efficiencies of Hybrid Living Shorelines vs. Traditional
Stone/Walled Tactics

Example Comparison (high energy; structural components)

(Per 500 linear feet, 5 feet high) WAD Array Breakwater

Units 10 ft W x5 ft H, 5 ft H, 5 ft Crest, 2.5:1
1.5 ft spacing, 2x row slope F, 2.5:1 slope B

Cost per linear foot, installed*: $450 - $600 ($500) $550 to $800 (S670)

SOVEREIGN CONSULTING INC. . . . . ey g
i RSN *Estimated ranges do not include studies, design, or permitting costs.



Costs Efficiencies of Hybrid Living Shorelines vs. Traditional
Stone/Walled Tactics

Other considerations: Hybrids LS Stone/Walled
Maintenance Costs
Access
Geographic Location
Equipment
Local Contractors

Nourishment/Accretion
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The Ecological Uplift Of A Hybrid Living Shoreline
Incorporating WADS Can be Significant

*Supports LS Projects in Moderate to High Energy
Systems

*Sediment Conservation

* Cost Saving for Dune and Nourishment Projects
*Infrastructure Protection

*Resilience — General and Related to Climate change
*Reef Habitat

* Oyster Habitat

*Beach Stabilization for Horseshoe Crab

* Migratory Birds Habitat

*EFH Uplift

*Sea grass/SAV Restoration

*Improved Ecosystem Services
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About Money And Restoration

Examples:
* Sediment.Retention
. Carbon &__;Nutrients Retention




Impacts of Hybrid Structures is Different than Stone/Walled
Tactics

Structural Ecological Metrics:
SBC - Soft Bottom Coverage (ft?)
NHS - New Hard Surface Area (ft?)
SHS Index (SBC/NHS) (lower is better)

DDC - Dimensional Depth & Morphologic Character
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Impacts of Hybrid Structures is Different than Stone/Walled
Tactics

SBC - Soft Bottom Coverage (ft2)
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Impacts of Hybrid Structures is Different than Stone/Walled
Tactics

NHS - New Hard Surface Area (ft?
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Impacts of Hybrid Structures is Different than Stone/Walled
Tactics

DDC - Dimensional Depth & Morphologic Character

 Breakwaters provide a linear barrier * New attenuating technology allows
to redirect (manipulate) concentrated the wave to pass through the
wave energy. structure(s) as it attenuates (breaks
up) the wave energies and creates an
out of phase wave environment.

Planar
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(Per 500 linear feet)

General Description

Wave Mechanism

SBC - Soft Bottom Coverage (ft?)
NHS - New Hard Surface Area (ft2)
SHS Index (SBC/NHS) (lower is better)

DDC - Dimensional Depth &
Morphologic Character
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WAD Array

Units 10 ft W x 5 ft H,
1.5 ft spacing, 2x row

Attenuation
2,435
49,098

5.0%

5 feet, 3-D

Breakwater

5 ft H, 5 ft Crest, 2.5:1
slope F, 2.5:1 slope B

Diffraction/Refraction/
Reflection

13,750

14,850

92.6%

0.75 feet, Planar
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Thank you for
sleuthing with me
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