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Meeting Procedures

Webinar recordings and presentations will be available at:
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Participation for Members of the Public: o

> Members of the public will be muted upon entry.

You'lllsee “ - when your
microphone is muted
> Questions and comments may be submitted through the Slido
Q&A feature at any time during the webinar.

> If technical problems arise, please contact
Ayla.Morwin@nyserda.ny.gov
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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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Benthic Research and
Offshore Wind
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July 30, 2025
Annie Murphy
Annie.murphy@venterra-group.com
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Overview

*Benthic Habitats and Functions off the coast of US northeast
* Overview of environmental permitting and siting for US OSW
* Benthic Habitat Mapping to inform decisions

* Ecological Monitoring Case Studies
*Block Island Wind Farm
* Coastal Virginia Offshore Wind
*South Fork Wind Farm

*Intentional Engineering to Promote Valuable Functions



ing

O
>N
O
e
O
0O
—
(qv)
@,
O
c
(qv)
o
c
9
4
)
)
Z




-r ’\ﬁ‘!‘i‘.r‘ ('
e R .

ENVIRONMENTAL



S

N

o ab

NW Atlantic Contin

Iments

stly Soft Sed




-

Human Activity Alters Bent

~ %

2
<
o
@
<
=
¢
¢

“
o

-.’
- o

.

Habitat Conversion

Organic Enrichment

N Burial (resuspension/deposition)




| Global Average Temperature 1850 - 2024

Why Offshore Wind? u

i "('
| ]‘ [ TR ’ ‘ .
‘ “‘“‘,.ﬁ.iﬂ.,, WM

i Land data prepared by Berkeley Earth and combined |

* Our planet is warming due to |
increased greenhouse gas .Jﬁ.ulh\ L
emissions from fossil fuel T IV | et =

CO n S u m pt I O n 18]60 18|80 19l00 19]20 19140 19160 19|80 20[00 20]20 -

2 5
(°C)

'_l
N
Global Temperature Anomaly (°C

S\

e
-
>
-
o
(o)

|
DR ORE RN O ¢
NOR O

il

o
N

o
»

Units: PWh/yr

Floating offshore wind
Fixed offshore wind
Onshore wind

Solar PV

Solar plus storage
Hydropower
Bioenergy
Geothermal

Nuclear

* Offshore wind provides reliable
renewable energy efficiently to
coastal states
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Offshore Wind as Part of

the Solution
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U.S. Offshore Wind Project Timeline

PLANNING,
INFRATRUCTURE PRECOP SITE PRE
ASSESSMENT & P } CONSTRUCTION PERATION DECOMMISSION
DEVELOPMENT ~ LEASING ERTTING o EIS&ROD - consTRUCTION © © COMMISSIO
~2 YEARS 1-2 YEARS UP TO 5 YEARS UP TO 2 YEARS 2 YEARS +25 YEARS
+ Identify Call * Environmental + Site investigation « Construction & NEPA process
Area, WEAs, Assessment + Benthic Operations Plan by BOEM
lease areas * Leasing notices characterization EFH
+ Stakeholder « Strategic analyses » Geophysical, Consultation
engagement * Conduct auction geotechnical studies
* Spatial planning ¢ Issue Lease
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High resolution geophysical data provides

Be nt h |C H d b |tat M d p p| details on the seafloor composition

Bathymetry
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Benthic Habitat Mapping

- LT | 4 ~ *Thorough, detailed habitat maps
derived from acoustic data coupled
with ground-truth imagery

* Inform careful siting of turbines and
g | iy cables to avoid ecologically sensitive

Grab

N A a habitats

Sand Sheet; Sand Sheet;

Macrohabitat Sind Shast

‘CMECS Substrate Group Sand or finer

CMECS Substrate Subgroup |

SPI/PV Fine Sand

Boulder Presence No
'CMECS Biotic Subclass Soft Sediment Fauna

CMECS Co-occurring Biotic

St Inferred Fauna

Larger Deep-Burrowing Ty 7 ! o g 8 2
auna WA L : . 3 Backscatter
CMECS Co-occurring Biotic /. 3 T AN /. { / : Return
Group s’ ¢ g : £,

\ < ’ £ y 3 F > 3 Stronger
Maximum Attached Fauna 3 7 i Return
Percent Cover

'CMECS Biotic Group

None

he attribute tabl definiti R 2% ] 7 : ! Weaker
Hover over the attribute table to see a definition. . : . P ¥ Return

CMECS Substrate Subgroup | SPI/PV
@ Cobble @ Medium Sand
@ Pebble Fine Sand
@ Granule O Very Fine Sand
A . AT y ¥ / Sandy Gravel Crepidula Reef Substrate
+NS IRE 2 > gal e 4 f Gravelly Sand @ Shell Hash
A ? § j ¢ J ) Slightly Gravelly Sand ) N/A (open circle)
: ’ 2 @ Coarse Sand

Latitude: # #4# ° Longitude: " © L d v onane ne dentiality, | § ! =~ g :
g . P wit) i etr i 1.3 + 3 g Leaflet | Map data © INSPIRE Environmental, Imagery © ESRI




Benthic Habitat Mapping
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SPI/PV Station Data

* Thorough, detailed habitat maps
derived from acoustic data coupled
with ground-truth imagery

Inform careful siting of turbines and
cables to avoid ecologically sensitive
habitats
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Benthic Habitat Mapping

E o

* Project-specific data provide more
detailed habitat maps

* Beyond desktop data

* Informs project design and impact
assessments

Sediment Type (NAMERA/TNC, 2020)
I:l Mix of sand and mud

[ Mix of sand and gravel

[ Mix of mud and gravel

I Mix of sand, mud and gravel

I:I Sand with some mud

[ sand with some gravel

[ sand with some mud and gravel
[ Mud with some sand

[ Mud with some gravel

[ Mud with some sand and gravel
|:| Gravel with some sand

[ Gravel with some mud

I Gravel with some sand and mud
[ maiority Sand Benthic Habitat Classification
I Majority Mud B Glacial Moraine

I Majority Gravel Coarse Sediment
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Sand and Muddy Sand

N
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Map: OSW_2025_SofiSediments_HabMapping Coordinate System: NAD 1983 2011 UTM Zone 19N Date: 3/6/2025




Benthic Habitat Mapping

Essential Fish Habitat Assessments

Coarse Sediment

Black Sea Bass
(Centropristis striata)

Atlantic Cod
(Gadus morua)




Benthic Habitat Mapping

Project Micrositing




U.S. Offshore Wind Project Timeline

PLANNING,
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DEVELOPMENT ~ LEASING ERTTING o EIS&ROD - consTRUCTION © © COMMIBSIO
~2 YEARS 1-2 YEARS UP TO 5 YEARS UP TO 2 YEARS 2 YEARS +25 YEARS
Identify Call e Environmental * Site investigation « Construction & + NEPA process « Baseline . Installation * Environmental « Environmental
Area, WEAs, Assessment * Benthic Operations Plan by BOEM Monitoring «  Monitoring and technical Review
lease areas * Leasing notices characterization « EFH « Compliance reviews « Permitting for
Stakeholder * Strategic analyses * Geophysical, Consultation Plans » Ecological Decomm.
engagement * Conduct auction geotechnical studies Monitoring

Spatial planning ¢ Issue Lease
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Artificial Reef Effect

Novel structures
lead to ecological shifts (connectivity) at multiple scales

Species Distributions Energy [Carbon] Distributions

Benthic species colonize structures
Changes in community structure + diversity
Facilitate poleward expansion of species
Opportunistic non-indigenous colonization

Pioneer stage ’ Intermediate stage } Climax stage

0-2 years

20 annie@inspireenvironmental.com

3-5 years 6+ years



Artificial Reef Effect

Novel structures
lead to ecological shifts (connectivity) at multiple scales

Species Distributions

Benthic species colonize structures
Changes in community structure + diversity
Facilitate poleward expansion of species
Opportunistic non-indigenous colonization

Energy Distributions

Ecosystem Function Redistribution of Carbon
Seafloor Enrichment
Foraging for Higher Trophic Levels

21 annie@inspireenvironmental.com
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Block Island Wind Farm

;] |
T

Wilber et al. 2022a Wilber et al. 2018
Wilber et al. 2022b  Hutchison et al. 2020
Gervelis et al. 2023 Guarinello and Carey 2020
Wilber et al. 2024  Carey et al. 2020 7
Fonseca et al. 2024 Jech et al. 2022 —




Block Island Wind Farm
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Video from Remotely Operated Vehicles
(ROV-video)

Sediment Profile ar@ Plan View Imaging Baited Remote Underwater Video (BRUV) B reYY Y AVile [ (e
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Coastal Virginia Offshore Wind — Research Array
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Depth Interval

__________

The number of taxa increases, and then stabilizes

__________
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Shift from algae to mussels to mussels + hydrozoans

Depth Interval

__________
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Successional change:
shallower on monopile

Algae

Thick layer of mussels

Gaps in mussels

Return of algae
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Successional change:
deeper on monopile

Mostly bare

Thick layer of mussels

Gaps in mussels

Mussels with hydroids
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South Fork Wind Farm
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Comprehensive Fisheries and Benthic
Monitoring Program - new structures and
surrounding habitats



South Fork Wind Storymap
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Novel Hard Habitat Foundatlons Scour Protectlon Cable Mattresses
ROV surveys (2023, 2024) have documented L THETORGE T R e S
community succession of epifauna growing on new

surfaces; increased diversity and abundance of
attached organisms over time
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Novel Hard Habitat

ROV surveys (2023, 2024) have documented
community succession of epifauna growing on new
surfaces; increased diversity and abundance of
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Novel Hard Habitat
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Adjacent Benthic
Habitats

SPI/PV surveys (2022, 2024) have found no
demonstrable changes to the benthic function of
& the seafloor adjacent to the foundations
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Adjacent Benthic
Habitats

SPI/PV surveys (2017,2024) have found no
demonstrable changes to the benthic function of
the seafloor adjacent to the export cable

Benthic Habitat Classification

iV 2o

*| Scaliop 2015-2016 (<5 knots)




Adjacent Benthic
Habitats

ROV surveys (2023, 2024) have found no
demonstrable changes to the biological e
communities associated with the relocated )i
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* “Performance” will depend on environment -

Turbine Reefs

Nature Based Design of ™
Offshore Wind Infrastraiettires
Nature-based Design intludes options that £an be integrated In or saded to

thur dusign af offshore wind infrastracture (0 croate. axpantl, sehance, or
restore habitat for native species or commuonities

Engineering with Nature

Enhanced Scour Protection Layers

alt structures with yarious sized holes and/or racks

ces the surface ared and Babitat complexity
s blodiversity by providing adequate
suitable refuge for smaller species, juvenile

Can higher “performance” be achieved? e g, nt it organms

Well, it depends on what the target/goal is... FEESS

: 4}’ \'ir‘ o P
Indicator species, invasive species, sentinel y , e
species, bioengineering species, . E
productivity e Y

Scour Frotection

gned to Promote Growth

v Bature @ |

e Surrounding benthic habitat

* Hydrodynamics

* Proximity to natural reefs/boulders
* Fishing activity (mobile gear)




‘Beyond Blodlver5|ty, Shifts in
Ecosystem Functlon

| Intentlonal Englneerlng Aimed at'
Specmc Goals S R

'-Hypo'thésis-driven Monitoring

Location matters

\

Spatiél and temporal scales



Questions?




Check om\over 50 past webinars, imélu&ing:

— Offshore Wind Around

Next Webinar

August 13, 1:00 p.m. ET
How Offshore Wind
Contributes to Domestic
Energy Security

Center for Strategic and International
Studies

* Adopting \' New Technologies

D]
]

Visit wind.ny.gov to register We want your feedback! Fill out the ‘5~Learnirig from =
the Experts” survey at wind.ny.gov. s =
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