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Meeting Procedures

Webinar recordings and presentations will be available at:

www.nyserda.ny.gov/osw-webinar-series

> Members of the public will be muted upon entry.

> Questions and comments may be submitted in writing through

the Q&A feature at any time during the event.

> |f technical problems arise, please contact
Sal.Graven@nyserda.ny.gov
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You'll see “ - when your
microphone is muted

> Q&A
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Learning

This webinar series is hosted by NYSERDA's offshore wind
team and features experts in offshore wind technologies,
development practices, and related research.

DISCLAIMER:
The views and opinions expressed in this presentation are those of the presenter
and do not represent the views or opinions of NYSERDA or New York State.
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Nature-Based Design and
Offshore Wind
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the design of offshore wind infrastructure to create
restore habitat for native species or communities.

Enhanced Scour Protection Layers N

A combination of large and small structures with various sized holes and/or rocks
with a range of shapes and sizes increases the surface area and habitat complexity
of scour protection layers. This promotes biodiversity by providing adequate
shelter for large, mobile species and suitable refuge for smaller species, juvenile
life stages, and attached organisms.

Scour Protection

l
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Mimicking Existing Complex Habitat

Habitats created by installation of offshore wind infrastructure
can be optimized by mimicking naturally occurring complex
habitat features.

Materials Designed to Promote Growth

Calcium carbonate (CaCO;) or natural shell can be
mixed into concrete structures to provide suitable
chemical composition for larval settlement of
calcareous organisms such as bivalves.
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Nature-Based Design and Offshore Wind
Knowledge Gaps

* Engineering: Can the novel structures (e.g., scour protection
layers) be augmented to mimic natural habitat?

* Offshore setting: Does the use of NBD products for offshore
wind structures facilitate colonization and use by mobile
species (enhance ecological function)?

* Connectivity: How does local habitat distribution influence the
colonization and use of NBD products at novel wind
structures (e.g., vicinity of the nearest natural reef habitat)?




Considerations =

* Goals: Identify measurable objectives that the NBD is aiming to :
achieve; align with permitting requirements, mitigation :
measures; targeted focal species '

dominance
of barnacles

* Monitoring Programs: specifically designed to evaluate
performance of the NBD based on the specific goals

* Technical — structure stability, durability, chemical composition
* Environmental — depth, current velocity, sediment dynamics
* Logistical — costs, fishing activities, decommissioning (Rigs-to-Reefs)

* Ecological — complexity of structure, local species, local
recruitment

* Risks — structural failure, unforeseen costs, non-indigenous species,
competition for resources




Catalog of Nature-Based Design Products

www.nature.org/content/dam/tnc/nature/en/documents/TurbineReefReport Natur

Table 1. Focal Species with Potential to Utilize NBD Options
Around Offshore Wind Structures

Common Name Scientific Name I.:ife Stage Assnciatl_ad Primary Function of
e-BasedDesignsOffshoreWindStructures_Final2022.pdf - with Structured Habllat | Herd Substrate
- " Finfis|
Atlantic Cod Gadus morhua 1A N/F/S/R

Atlantic Herring Clupea harengus E A

* NBD products currently available from US suppliers TiE
and have potential relevance to offshore wind designs e o pa

Gray Triggerfish Balistes capriscus E LA F/AS/N/R
Haddock Melanogrammus aeglefinus LA N/F/S
Ocean Pout Macrozoarces americanus E JA N/F/5/R
* Questionnaire to each supplier to collect information " R
cup enotomus chrysops b
on available product designs, known ecological F
. . Tautog Tautoga onitis LA N/F/S
advantages, intended use, and estimated costs e
American Lobster Homarus americanus LJA N/S
Jonah Crab Cancer borealis LA F/S
* Focal species — current US northeast wind leases s -
. Blue Mussels Mytilus edulis 1A A
¢ E F H S Pec I e s Eastern Qyster Crassostrea virginica 1A A
H 1 H 1 Anthozoa
* Habitat pr.eferences and geographic range overlapping with e — -
C U rre nt WI n d I easeS MNorthern Star Coral Astrangia poculata 1A
. . o o . . Sea Whip Leptogorgia virgulata J A A
* Species with high economic or ecological importance ponges
* Species considered sensitive to offshore wind development S e e "
ed Beard Sponge Micreciona prolifera 1A
A - Adult A - Attachment
E-Egg F - Foraging
J - Juvenile N - Nursery
L - Post-larvae R - Reproduction
S - Shelter


http://www.nature.org/content/dam/tnc/nature/en/documents/TurbineReefReport_Nature-BasedDesignsOffshoreWindStructures_Final2022.pdf

NBD Catalog

Potential application to offshore wind
infrastructure

Product Description
Ecological Advantage
Specification

Estimated Product Costs

Publications

Erhanced Scowr Protection Layer
Roof Balls™
Product Description

phaced nest 19,

v propect needs and
designed to atiract use by spacic focal specses Reel Buts® e designed

Reel Balls® sdd-en
0 304 height

Ecological Advastages

Products. v

i 2 pH wmslar to seawater. Reef Balis® can be cuatomized to more closely.
resemile natural habitats by altereng the placement. size. and sumber of

holes. They of manne
esitauna. intemal s cante sovervle fah
Specificativns
B 121058 in high and 1210 78 . wide:
Footprint: 1.5 1o 28 3 W' (varses by product)
725 00 230 Y
5-5000 s byo
Max depth previcusty deployed: 400+ 1

Estimated e of product: SO0 years

Estimated Product Costs

Pee unit: $45 1 3800

Prodact t cover 2000 m: §334.000 s $460,000
Lead bime for production: & morins

Authorized U.S. Reet 8all* Soppliers:

Reetlemovaticns (FL). reek oozt
onstruction Ca. (NY),

Designed by: feet 8a7° Foundation, Sestfish g

Pubsications”
Dol Vita, L 2016, Hiydrandic:
‘of Nagles Fadarico X Nagles, Haly.
Haeris, LE 2005. tee
recreationsl ameniies. Reef Jourrol, 1: 235286,
Lowry, M., H Folpp, M. Gregson, and R McKenzie 2010. Assessment of artiicial reels in Lske Macquarie
W Series No. 126, Fisharies instivte
Sherman, RL, DS, Gitlam, and &L Spveler. 2002, Arbficial reet design veid space, complaety, and attractants.
ICES Journo! of Morioe Scence, $9: $196-5200

PO Thesin. University

suaculture and

Enhanced Scour Protection Layer
Cube Reefs

Product Description

Cube Rewss.

‘scour pretiction layes and as kowered 1 the seallsor wsing & crane.
C singe unit u
Five writs Wgh. Each cube structure contains a centes hole with 3
Garmeter o£ 10 10 12 inches snd 4 horizortal heles with 6-40.8-inch
openings. Ree! ubes can be combined with Reet lalis® for added
structurl complesity.

Ecological Advantages
Products ave made brorm muirre a3 pH oeutrabind concrete snd e

center,

Socal species by
They

3 the addecn.

Layers incresse svaslatie surtsce area i s

Specifications

Cube Reet
2240 36 inches in width (customizable)
FORPANE 4 It (waries by procuct size)

Weight of a single snit: 100 b 500 Its.
Max depth previously deployed: 70 It
Estimated e of product: 500 years
Estimated Product Costs
Perunit: $275

Product to cover 2000 " $356,400
Lead time for production: 530 menths

Authorized U.S. Cube Reef Supplivr
Reef lanovations (FL), reefirmovations com
Designed by:

Reef Bt Foundation, SoslBalicry
Publicaticns

Sew Bnet B20% pubihcations

Enhanced Scear Protection Layer
Layer Cakes

Product Description

Layer Cabes aned to pn

hor Reef Bati)

Layer Cakes come i 3 variety of sizes racging from She 17 2 0-inch
Oyster Laper Cake 35 the 72 1 60-inch Gokath Layer Cake. They can be

Lryer and Laryer Cak
et sposfic project seeds and desigred 19 atteact ute by spechic focal
spocies by cuatomizng the sumber shape, and uize of layers

Ecological Advantages

- nd
They 2

2dsticnal Layers increase avislabie surface area tor Colonization, Varows

rocks and shels

Specifications
Layer Cake nts rang height and
1710 72 inches i width
Footprint: varies by product size
Surtace area svaliable for cobentEation: varies Sy product sice
Weight of & singhe unl: 47 5 5,200 Ios. (varies by peodduct size)
Max depth previously deploywd: 45/« 1t
‘Estimated life of product: SO0 years

Estimated Product Costs

Par enit: $45 10 $1400

Product to covee 2000 m: $501000 o $700,000
Lead time for production: up 10 12 months.

Authorized U.S. Layer Cako Suppller
et Innovatiors. (FL), cesfimoatioos com
Destgned

by:
Baet ba1% Foundaton, Sestlal org

Publications
See Roel Bab® publications

Erhanced Scour Protection Layer
Roaf Colls

Product Deseription
Rt Coll Modules are desgred 10 mmec natueal reets and provede 3
o o

Lange armunt e
varicus sive. Lnits can be aikded on top of, placed next to, of integrated
oo The base of
past-degioyment

Ecobomical Advantages

i for
of smsmater and rusrierts, soriight penetraticn, and egress by motde
organisms. The surtace holes aiso increase moduie stabibty by reducieg
Iydeauic d Ut rells on the
Outer layer. Smalier inner chambers provade shelter for small and juvenile
fish The modudes ave bult utikzing a ph-seutral concrete mix and the
esteror 5

carbonate agpregate. which encourages 1ap<d attachment by calcarmous
g

Specifications
Stoes indicual usits rangs Som -5 1o 8§ feet in heght and are
-7 fest i wieth

Extimated Product Costs

Por unit: $2 500
Prodect te cover 2000 m?. §1100,000
Lead time foe production: & menths

Seppier
Rnet Ceds (FL), mefceliscom

Catie Protection Layer
ECOncrete™ ECO Mats
Product Description

Thes

o orpanimms. M "

design inchutes [COncreoe® Admin and is covpled with comelex surtace

B sicred
e

Eeclogical Advantagws

ECOncrete® onts have been shown 10 enhance prowth of ecesystem

enpnenring spaces such 35 Oysters, serpubd worrrs, beyssoans, and corline
s

sarpusb worms, bamacies, and corals) desost thew CaCO, sheletons onto
ard surfaces, thus creating valuable hatitat for cther baethic organivms 3%
‘well 25 gecarating an active carbon viek over the Iesoen of e structure

Specifications

Yot 500 Mt bk

Proyect requiemerts.
Welght of 2 single uait: varistie

Estimated Product Costs

Per usit: $12 40 $18 per 1
Product to cover 2000 m: N/A
Lead bime e produuction: ) manths

Sopgilerts)
ECOecrete, aconcretetesh com

Pusications
Perkol-Frokel 5. and L Sella 2014 Ecolopeally actie concrete for costal and marme mirmtrctare: mnovative
matricns and desigr. I Alliop, W, Busgess, K. (Eds), From Sec fo Shore — Meeting the Choflenges of fhe

Sea. ICE Publshurg. g 1139-1149,

Peckol-Finkel 5. a0 L Sella 2015
Maritive Engineering, 168 (MA3) 102-110.

Selia . 30 S. Pavkol-Fnkel 2015 Blom it the sew reen — Ecological eshancamest of concrete bawed cosstal

. B4: 260-272. 18! 25-8574
Sela, L. T Hadary, A. Rella, B. Regl. 0. Swack, and 5, Parkol-Finkal. 2071, Design, production, and validation of
e ickopical mattress: A Nature-
tr fotege Enven Assess. Maseg. 202100 -5,
n -
u
Cable Protection Layer
Fleximats®

Product Description
Trss

Rexitility, allowing it s closely folow the contours of a pipelne/
umisiical cable and sesbed The mat 1 contructed vimg hgh-strength

the Plersmat® may
the stabley Mats
B9 meet provect-specdc sze regurements.

Ecological Advantages

Kponization ot banthic spfasna.

Specitications
Stoe: 20 (811t

Footpemt 160 &'

Scrface area wvaltable for colonlzation: 120+ i
Waight of 2 single uait: 15,795 4 fts.

Max depth previously deployed: -6.500 1t
Estimated life of product: 50+ years

Estimated Product Costs.

Linad time for production: & 1o 9 manths.

Suppiierts)

onstructicn Ca. (NY),
(undes icense from Subses Protecton Servces)
Pusications
Ienermational Marive Contractors Associaton OMCA). 2011 Gudelnes
for Diver and ROV Based Concrete Mattsess Handiieg. Oesloyment,
Irstalaton, Repositicang snd Decommissoning WICA D042 Rev 1/
MCA £016




A combination of large and [
with a range of shapes and sizes increases thi
of scour protectlon Iayers Th|s promotes :

Mlml.C._klng EX.IStIng Complex Habitat

Habitats created by installation of offshore wind infrastructure

can be optimized by mimicking naturally occurring complex
habitat features.

Materials Designed to Promote Growth

Calcium carbonate (CaCO;) or natural shell can be
mixed into concrete structures to provide suitable
chemical composition for larval settlement of
calcareous organisms such as bivalves.

N
I &IRONMEBE & &ﬂ%&g @ |



PECONCRETE
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ECOncrete® is an environmental
concrete technology that complies

with Marine construction standards
and provides biological, and structural
benefits.




Poor Water
Quality

Concrete Problem

Invasive
species

of coastal and marine structures
are concrete based

Low
Biodiversity
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ECOncrete®
Patented
Solution
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Patented Solution

ECOncrete® Admix complies with =
US, UK, EU, & Australion standards
for general and workability . @
concrete admixture / -
:om
S8 £COP-I/TP
4 .
]1 - - o g U Concrete AMIXtUre
cﬂl "=N\| EUROPEAN D P ) N S b
: EN| STANDARDS D=DE - sTANDARDS N % ~44 b ~20K9

«  ASTM C494, Standard Specification for Chemical
* Admixtures for Concrete.
« EU/UK/IS: Improve workability of concrete admixture (S|
89 and the EN 934-1 2008 and EN 934-2: 2009 + Al:2012).
« Australia: Special purpose admixture, Section 3 and 4
of AS 1478.1-2000 (R2018).




BRINGING CONCRETETO LIFE

Biodiversity Water Quality

2 X 16 X

Native :invasive
Carbon Sink species ratio

7 X 3:1

Species Richness Habitat Creation

2 X INCREASED

@ECONCR[TE



BRINGING CONCRETETO LIFE

Biodiversity Water Quality

2 X 16 X

Native :invasive
Carbon Sink species ratio

7 X 3:1

Species Richness Habitat Creation

2 X INCREASED

@ECONCRETE
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Offshore
Ap‘?liCClﬁO ns Turbine Re

Nature-Based Designs
for Augmenting

Offshore Wind Structures
in the United States

Technical Report

November 2021

TheNature (%
Conservancy W&

HRFIRE

@ ECONCRETE



Offshore \
Apﬁ)licaﬁons | S

Nature-Inclusive Design: a catalogue

for offshore wind infrastructure
Technical report

The Ministry of Agriculture, Nature and Food Quality '-\\
7 March 2020

@ ECONCRETE




Shark River Island, Neptune City, NJ

Stabilizing ahighly eroded shoreline along aCommunity Waterfront

Trusted Since 1904

F Jun. 2018, Jun 2021 © Shark River Island, Neptune City, NJ, USA

@ECONCR[TE



Two months post installation




Fort Salonga, Long Island, USA .
Protecting Underwater Energy Cables w PSKEG i

F Dec.2020 Q Fort Salonga, Long Island, USA EVERSQURCE LH!EA,,

@ECONCR[TE






The Netherlands —-Lauwersmeer Dike

Dike reinforcement pilot with Underwater Marine Life Enhancement Waterschap

NOORDERZIJLVEST

Nov. 2021 Wadden Sea, Groningse eumans
. Q Lauwersmeerdijk, Netherlands A ARCADIS J

@ECONCR[TE



Cable protection, Fuerteventura, Spain

Submarine electrical cable protection. Fuerteventura-Lanzarote, Canary Islands.
Bioenhancing Offshore facilities

i Fuerteventura-Lanzarote, RED Prysmian
5] Dec 2021-March 2022 © Canary Islands, Spain Ed ciecrnic @ TECNOAMBIENTE B Group

IS - OD 300mm

715¢cm
T . E Trench Sectio
/z' = ' : /%% \ able OD 195mm




Anti-trawling blocks, Melendugno, Italy

Submarine gas pipeline protection. Albania-ltaly. Bioenhancing-protecting Offshore facilities

= July 2021-April 2022 © Melendugno, Italy 200 units of 8ms3 Moarelloss.r.1.




* ENERGY.GOV SCIENCE & INNOVATION ENERGY ECONOMY SECURITY & SAFETY SAVE ENERGY, SAVE MONEY Q

Department of Energy

Department of Energy Announces Eight
New Projects Through BIRD Energy
Partnership with Israel

DECEMBER 21, 2020

Uﬂ HOLCIM ECOncrete Tech Ltd. and LafargeHolcim (US) Inc.
developing an eco-engineered concrete product for scour
protection and ecological uplift of offshore wind energy

@ ECONCRETE infrastructure.




R&D
UPCOMING CONSTRUCTION

ECOscour protection. BIRD Grant.

Analysis of the biological enhancement, production and Offshore placement

= Jan2021-Aug 2022 ) East Coast, USA

&) HOLCIM

@ECONCRETE




ECOscour protection. BIRD Grant.

Analysis of the biological enhancement, production and Offshore placement

F Jan2021-Aug 2022

Q East Coast, USA

NEW YORK

MATINECOCK
NEW JERSEY -

4032,020.-73°43700

Long Island Sound

SMITHTOWN
40°55.975, 7311170

40"54.579, -73"37.741

40°43.470, -72°46 640

Suffolk County
Nassau County -
Queens County MOR'CHES
ings County ‘._
e P (3}
YVELLOWBAR 4038140, -7312.938
- T 4037954, -73"14.595
S HEMPSTEAD RN
4031.250, -73"33.350 G0 IR,
ATLANTICBEACH ~ MCALLISTER GROUNDS

40°32.300, -7339.700

Atlantic Ocean

o SHINNECOCK
40°48167, -72728.667

-
TWELVE MILE
40°37.250, -72'32.250

UPCOMING CONSTRUCTION

Step 1: Site Preparation




R&D
UPCOMING CONSTRUCTION

Mooring units for Floating Offshore Wind

ECOncrete mooring units for Floating Offshore Wind Parks.

F Jan2022-Dec 2022 Q Canary Islands, Spain

@ECONCRETE
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Capt. Dave Monti

. oo -

* Recreational fisherman Y
 Charter captain/fishing guide = |

Journal and 15 others ¥
e Fish advocate, conservation & offshore wid
 Saltwater Anglers Association Board
and RI Charter & Party Boat Association
* Rl Marine Fisheries Council, vice chair
* Am. Saltwater Guides Association board















Structure and Fishing

* As a charter captain and fishermen | spend most of my fishing days
seeking out structure... natural structure like ledges, channel breaks,
deep holes, rock clusters, banks or man made like, bridge abutments,
jetties, ocean platforms, artificial reefs, etc.

* Know of no structure that has been bad for fishing... natural or man
made



Fishing in the BIWF
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Enhanced fishing and pressure




Block Island Wind Farm

"Southern New England Offshore Wind
Energy Science Forum (12/17)... 50
scientists present research findings.

= BIWF has had no remarkable adverse
effects on the environment, fish,
mammals, birds and people.



Block Island Wind Farm

mScientists at the Forum also said that the
cumulative effects of hundreds of
turbines in the same area are unknown,
based on European/BIWF experiences
believe we will have a positive cumulative
Impact

=Seven years: enhanced/complemented
habitat, created life, attacking fish of all
sizes we like to catch, eat and/or release



Moving forward

Offshore wind and fishing can coexist and thrive
" Block Island Wind Farm is the proof
" Enhance structure at base of pylons

" Conduct fish and habitat research before, during and
after wind farm construction

=" We have a proven research protocol via the BIWF,
let’s follow it, learn as we go and improve our
fisheries and ability to offset negative climate impacts
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Coming Next:

March 2, 1:30 p.m. ET
Research Priorities

for Offshore Wind

Carrie Cullen Hitt,
NOWRDC

Visit wind.ny.gov to
register

We Want your feedback! Send

suggestions for future webinar foplcs
to offshorewmd@nyserda nygov e

-
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