ECOncrete

Concrete Ecological Solutions




Reconciliation Ecology

Branch ofecologywhich
studies ways to
encourage biodiversity in
humandominated
ecosystems




Population Growth
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Concrete Problem

Poor Water
Quiality

Invasive
species

JA8 %

of coastal and marine structures
are concrete based

Biodiversity
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Problem

Coastal Iinfrastructure induce severe stress on natural ecosystems
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Challenge

Development = Sustalnabll_lty

Solution
Bringing Concrete to Life

ReconC|l|at|on Ecology standards for coastal & manne mfrastructure 5



Greening the Gray

l@% LIVING SHORELINES SUPPORT RESILIENT COMMUNITIES

Living shorelines use plants or other natural elements—sometimes in combination with
harder shoreline structures—to stabilize estuarine coasts, bays, and tributaries.
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Some graphic

L
The Natlonal (enters for Coastal Ocean Saence coastalsclen(e noaa. gov
of the Integration and Application Network, University of Maryland
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http://www.stefanoboeriarchitetti.net/en/portfolios/bosco-verticale/
https://www.habitatblueprint.noaa.gov/living-shorelines/




Design solutions

THESEUS 0astal risk assessment and mitigatidnnded by the EU Commission

http://www.theseusproject.eu
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http://www.theseusproject.eu/

Design solutions

Seattle Waterfront2015 in progress http://waterfrontseattle.org/

ALight penetration
AVertical Habitats

ASloping Habitats



Design and Material: Bringing Concrete to Life

Material composition Surface complexity Macro Design

V Rich and Diverse Marine Life
V Enhanced Ecosystem Services
V Improved Structural Performance
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Bringing Concrete to Life
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Bio & Eco Advantages

ABiological niches
AEcosystem services
AWater quality

AReduce invasive species
AAesthetics

ACarbon Sink




Bioprotection
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Bioprotection

Concrete strengthens with time as
oyster growth develops
(Risinger2012
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Bioprotection

AStrength & durabllity
AReduced chloride penetration
AAbsorption of wave energy
AMicroclimate buffering
AReduce maintenance




Carbon Sink

=\ COQlYear _

1 Km 100trees™
ECOncrete seawadll

* For a 7 m tall seawall #
** Average 20kg/Year C@bsorbed per adult tredttp://urbanforestrynetwork.org ECOﬂcreTe



http://urbanforestrynetwork.org/
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Bringing Concrete to Life

Lab settlement experiments:
A Significant differences between concrete matrices
A Portland based concretdower results than other matrices in all experiments

D. hemprichi Heteraxenin fuscescens B. neritina
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Bringing Concrete to Life

Success in Oyster Colonization varx A9 Lab settlement
" Crassostrea virginica e 100 | experiments
o0 M4 1.33
M5 0.00
* Portland 0.00
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Bringing Concrete to Life

Alnorganic matter:significant differencesc Concrete composition: Portland < Other Matrices
¢ Months post deployment3 <6<12M
¢ Marine Environments: Temperate > Tropical

Piermont Pier, NY 6M Key West, FL 12M
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Maximal values:
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Ecological Armoring Unit
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Average Organic Weight [gr/m2]
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Results of Average Organic Weight (Neptune

Average Inorganic Weight [gr/m2]
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Offshore

Marine Mattress Scour Protection
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