LIVING BREAKWATERS

https://stormrecovery.ny.gov/living-breakwaters-tottenville

Brad Howe, Senior Associate, SCAPE Landscape Architecture
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Designing
the Process

The Task Force, with a core group of advisors
and staff, created a unigue structure for the
competition. A successive and connected
set of stages was established to orient the
design process around in-depth research,
cross-sector, cross-professional collabora-
tion, and iterative designdevelopment.

The design process incorporated a variety of
inputs to ensure that each stage’s delivera-
bles were based on the best knowledge and
talent, and that the final proposals would be
replicable, regional, and implementable.

Makingroom for a collaborative and innova-
tive approach was a side step away from the
institutional world. A detour around nego-
tiations, the process aimed to build under-
standing and trust.

TALENT
Objective Gather the talent of the
world towork with the taent of the
Sandy-affected region.

RESEARCH
Objective Establish the broadest
possible understanding of the
region’s vulnerabilities to future
risks and uncertainties, toenhance
resilience.

Process Rebuid by Design’slocal
partner organizations create an
intensive, three-month program of
field research tointroduce teams
toa vanety of local stakeholders,
providing a comprehensive view of
the storm’s effects — the damage
it created as well as thelong-
standing problems ituncovered

or exacerbated.

Toincentivize par ticipatian, the
Federal Government pledges funding
toimplement the winning designs

while private philanthropy pledges

Process TaskForce issues a Request
for Qualificationsand Approaches
calling for teams to assemble
themseives in interdisciplinary
partnerships to tacke the region’s
physical and socialvulnerabilities.

Result Ten finalist design teams

are selected comprising adiverse REFINE
DESIGNS

set of complementary skills
and approaches.

prize money for competitors.
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AResearch Advisory Board leads the
teams through the region tolearn
from a variety of perspectives, and
teams conduct additional research
tosupplement this on-the-ground
work. Research is collaborative
across teams and focuseson
typologies as well aslocations.

Result Apublic presentation from

each team thatincludes threetofive

“design opportunities” describing

conceptual approaches for interven-

tions and an overall compilation of
research submitted by al teams.
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LIVING BREAKWATERS + WATER HUB DESIGN

Governor’s Office of
Storm Recovery

SCAPE

COWI, COASTAL ENGINEERS
ARCADIS, COASTAL MODELING

SEARC, MARINE ECOLOGISTS

WSP / PARSONS BRINKERHOFF,
GEOTECHNICAL ENGINEERING

MRS ENGINEERS, SURVEYS AND
COST ESTIMATING

NY / NJ BAYKEEPER, DATA
COLLECTION

SILMAN, STRUCTURAL
ENGINEERING

PRUDENT ENGINEERING, IN-WATER
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IT’S NOT ONLY A LIVING BREAKWATER




IT’S NOT ONLY A LIVING BREAKWATER
IT IS ALAYERED APPROACH

| HIGHGROUND | OO YRFLOOD — CORSIAL " TipDAL FLATS | INTERTIDAL | cHARNNEL



IT’S NOT ONLY A LIVING BREAKWATER
IT IS ALAYERED APPROACH
THAT CREATES A CULTURE OF RESILIENCE

| HIGHGROUND | (OO YRFLOOD — CORSIAL " TipDAL FLATS | INTERTIDAL | cHARNNEL
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ITERATE AND MODEL



X

TOMBOLO

Very little wave energy reaches
the shore, sediment builds up
behind the breakwater, connect-
ing it to the shoreline, and the
beach is stable with little trans-
port along the shore.

?

PERIODIC
TOMBOLO

One or more of the breakwater
segments is periodically backed
by tombolos with a periodic trap-
ping of littoral material followed
by a release of a “slug” of sedi-
ment to the downdrift shoreline.
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STRONG
SALIENT

Somewhat higher wave energy
reaches the lee of the structures;
characterized by a balanced sed-
iment budget. Longshore moving
material enters and leaves at
approximately the same rate.

VN

SUBDUED
SALIENT

Yet higher wave energy reaches
the shoreline; the shoreline
response is not as pronounced
and the amplitude of the salient
is of lower relief.
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NO SINUOSITY /
MINIMAL IMPACT

High wave energy reaches the
beach, resulting in little, if any
shoreline response.
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(17) 30%design

(19) 60% design
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DESIGN HABITAT



“REEF STREETS”

FEED IN THE “STREET"”




JUVENILE SIZE

FISH AND SHELLFISH SPECIES OF
RARITAN BAY WITH PREFERENCE

FOR STRUCTURED HABITAT
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30 CM

3CM-10CMROCK

SMALLER ROCK PROVIDES HABITAT FOR
YOUNGER AND SMALLER JUVENILE
SPECIES MOST PRONE TO PREDATION.
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20CM - 40 CM ROCK

LARGER HOLE SPACES PROVIDE HABITAT
FOR JUVENILES AS THEY GROW AND
EXAPND THEIR FORAGING RANGE.
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OYSTER REEF

BIOLOGICAL STRUCTURES PROVIDE
COMPLEX GEOMETRIES ACCOMMODATING
A RANGE OF SPECIES AND AGES.
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NAVIGATION AID -

. ARMOR STONE

ECOncrete :
resreer & 'REEF RIDGE ROTATION AXIS
i
GEOTEXTILE
REEF RIDGES -
REEF STREETS -~
ECONCrete : \\’71 ‘

TOE ARMOR UNIT

REEF RIDGE EXTERIOR STONE
REEF RIDGE CORE STONE

TOE ARMOR STONE
-MARINE MATTRESS

INTERNAL CORE MARINE REEF RIDGE REEF RIDGE STONE STONE ECOncrete TOE ECOncrete TIDE
STONE MATTRESS CORE STONE EXTERIOR STONE ARMOR UNIT TOE ARMOR UNIT ARMOR UNIT POOLS
Dso= 16" HT=12" Dmin= 24" Dso= 30" D1s= 15" Dso= 24" Dso= 40" Dso: 48" Dimension: 48"x 48"x 48" Dimension: aa"x a8"x27
Dmax=36" D100=36"




Oyster gabions

Layers of loose
, spat-on-shell spread on
R @] the ocean bottom

/
Z
7
|
o
.: :2% -
1!;%
%
|
%
%

Layers of loose
spat-on-shell spread B8
on the ocean bottom |
Zone for in-situ
oyster larvae setting

Ecological concrete unit face
treatments (disk, mesh + shell)




PILOT, TEST, EXPERIMENT, MONITOR
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THANK YOU!

Brad Howe, SCAPE
brad@scapestudio.com
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