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Meeting Procedures

Webinar recordings and presentations will be available at:

Participation for Members of the Public:
> Members of the public will be muted upon entry. Y Gl °

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.

> |f technical problems arise, please contact
Avyla.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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Oceanographic Research and
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School of Environmental and RUTGERS-NEW BRUNSWICK
R ‘ RUTGERS  giglogical sciences R Marine and Coastal Sciences

School of Environmental and Biological Sciences

The State Land Grant University of New Jersey - 1862 Rutgers Coastal Campus - 2025 - combining 5 field
stations

Mission: [Provide]...immersive, hands-on research * Rutgers University Marine Field Station
and experiential learning ... to build a sustainable and Aquaculture Innovation Center

just future. * Haskin Shellfish Laboratory
New Jersey Agricultural| W —

 Cape Shore Research Laboratory
* Jacques Cousteau Estuarine Research Reserve (JCNERR)
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Experiment Station
Barnegat NJ, 1901

Integrated with RUCOOL on campus: Carrying out leading
edge research with community applications and impacts

Agentsin all 21 counties
Full faculty and extension
specialists
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Talk Outline

* Brief background on offshore wind
* The Physical Oceanography of the Mid Atlantic Bight (MAB)

 What and how RUCOOL measures and monitors the MAB

* Recent findings of dynamic ecosystems and interactions
with offshore wind lease areas.



NOAA State Climate Summaries — Third National Climate Assessment (2022)

Temperature Change (°F)

New York average temperature change (compared to 1901 - 1960 average)
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NOAA State Climate Summaries — Third National Climate Assessment (2022)
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How Do We Get Our Electricity?

How the United States generated electricity from 2001 to 2019

Percentage of power produced from each energy source

|
2001 0 07 ] 1] 1¢ 2019
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https://www.nytimes.com/interactive/2020/10/28/cl Center for Ocean
imate/how-electricity-generation-changed-in-your- Observing Leadership

state-election.html School of Environmental and Biological Sciences
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New Jersey — similar...ish to NY

11 GW Offshore Wind

Electricity Generation by Fuel Type
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Urbanized coasts & OSW
(Out-of-date, but you get the idea)

Mip-ATLANTIC OCEAN
DATA PORTAL

Q MAP NEWS ~ DATA~ HELP ~ LOGIN & Q

Goal

(MW) Target Date

o 24 Lease Areas, ~3500 turbines
' 3rd largest US port, $210 Billion
in Container Value, 15,000 vessels/year

s 2020 Census 18% of US Population‘in Mid-Atlantic (~19
million in NY-NJ-PA)

$5.5 billion dollars in commercial and recreational
fisheries

Shellfish generated $484 million alone



Offshore Wind — Opportunities and Challenges

* Wind turbines constructed in the ocean:
* Do not occupy land resources
* Can be built considerably larger than on land

* Larger and more reliable wind resource
offshore

* More power per turbine > Lower cost per MW

* Offshore development faces many challenges
beyond land-based wind

* Dynamic physical, biological and ecological
ocean characteristics and concerns

* Multiple ocean uses — fisheries, recreation,
shipping, national security, etc.

* New regulatory pathways and supply chains
* Currently an evolving legal, permitting, and R

RUTGERS-NEW BRUNSWICK
Center for Ocean
Observing Leadership

School of Environmental and Biological Sciences

policy landscape




Areas of uncertainty and research need:
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and Biological Sciences

Could federal wind farms influence continental shelf oceanography and alter
associated ecological processes? A literature review.

Travis Miles, Assistant Professor, Rutgers University
Sarah Murphy, Graduate Student, Rutgers University
Josh Kohut, Professor, Rutgers University

Sarah Borsetti, Graduate Student, Rutgers University
Daphne Munroe, Associate Professor, Rutgers University

Report Issued: Dec. 1, 2020

= PAPER

Oftshore Wind Energy and the Mid-Atlantic

Cold Pool: A Review of Potential Interactions

AUTHORS
Travis Miles

Serh My RUTGE RS

Josh Kohut
Sarah Borsetti School of Environmental
Daphne Munroe and Biological Sciences

Department of Marine and Coastal
Sciences, Rutgers, The State
University of New Jersey
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Potential Hydrodynamic Impacts
of Offshore Wind Energy on
Nantucket Shoals Regional
Ecology

An Evaluation from Wind to Whales

Consensus Study Report

Oceanographic Effects of Offshore
Wind Structures and Their Potential
Impacts on the North Atlantic Right
Whale and Their Prey

A White Paper Prepared for the American Clean Power Association

Prepared by:
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STUDIES OF THE WATERS ON THE
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Fie. 31.—Temperature profiles crossing the continental shelf, June 8-14, 1930:—A, off Martha'sVineyard; 1
B, off New York; C, off Cape May.



The Middle Atlantic Bight Cold Pool: Evolution of the Temperature
Structure During Summer 1979

ROBERT W. HOUGHTON

Lamont-Doherty Geological Observatory of Columbia University, Palisades, NY 10964

23 Feb.-:l15 ﬁur 6—2;3 May 17 June - 12 July 11 Aug - 2 Sept 3 Sept-29 Oct
BOTTOM TEMPERATURES MARMAP 1979

FIG. 5. MARMAP bottom temperatures out to the 200 m isobath. Contouring based on linear interpolation between stations is denoted by the dots,

More formally defined in Manning, 1991 and Mountain 2003
Waters colder than 10°C and salinity less than 34 PSU



The Mid Atlantic Ocean experiences some of the largest seasonal temperature changes in the
world

Temperature
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The Mid Atlantic Ocean experiences some of the largest seasonal temperature changes in the
world

Temperature

5 10 15 ” ” * Extends the southerly range of

commercial and recreational
fisheries

'October
e Supports benthic habitat for

January . - ] | > shellfish
‘ ‘ * Structures the life-history of
}Marc‘h , : : : |

migratory species and larval

dispersal
;  Can be upwelled to drive local
 August ' primary productivity and alter
— — — coastal weather
bOctober . .
: : ; ; . ; : « * Acts as a buffer to intense
0 20 40 60 80 100 120 140

Distance from coast (km) hurricanes making landfall



The Mid Atlantic Ocean experiences some of the largest seasonal temperature changes in the
world

Temperature
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The Mid Atlantic Cold Pool and Wind Lease Area Overlap (decadal means):
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1,2’ Josh Kohut! RU PhD StUdent

Rebecca Horwitz ©'*, Travis N. Miles ©1, Daphne Munroe



Offshore Wind along the U.S. East Coast

The Evolving Plan The Dynamic Environment The Dynamic Ecology
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Offshore Wind along the U.S. East Coast: Research Needs

1. Need to establish a baseline from which to assess
Impacts from ongoing climate change and offshore
wind development



Offshore Wind along the U.S. East Coast: Research Needs

1. Need to establish a baseline from which to assess
Impacts from ongoing climate change and offshore
wind development

2. Need data to perform simple modeling
experiments to “gut-check” our more complex
modeling systems
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Fig. 6: Schematic of Slocum, a small almost neu-
trally buoyant glider that moves vertically and
horizontally through the water driven by small
changes in buovancy. Steering is by control sur-
faces or internal center of gravity adjustment.



1999
First Slocum glider
deployed at Sea

At the Rutgers
University Tuckerton
Marine Field Station

October 28 2003
First Slocum Glider
Cross-shelf mission
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Antenna (Iridium,
Freewave, GPS &

Science Control Argos)

Payload Bay Board

Buoyancy
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RUTGERS Fore Hull Aft Hull Cowling



Glider-based Observations

Samples surface to bottom, Samples every 2s, 20k samples per day



RUCOOL Glider Deployments PN s reseanc

Rutgers Glider Totals
634 glider deployments

L 332,415 km (>8x Earth)
+ | 17,311 days (>47 years)

RUTGERS—NEW BRUNSWICK
Center for Ocean
Observing Leadership

School of Environmental and Biological Sciences
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Supports: N
- Real-time modeling and hurricane forecasts { i
- Scientific research papers = .'fb;
- Decision support products (water quality, marine ‘
mammals, commercial and recreational fishing) 4

- Ecosystem monitoring



~Advantages of Glider-based Monitoring

Sensors we integrate into ‘ecogliders’:

Temperature & Salinity — Physics and ecosystems
Dissolved oxygen — Fisheries and water quality
pH, derived Omega — Carbonate System (shellfish)

@ @ o © ~ -
=)

sci_water_pressure (decibars)

~

Chlorophyll Fluorescence — primary productivity
Optical backscatter — sediment resuspension

=F T T T
1217 12118 1219 12/20 12121 12/22 12/23 12/24 12125 12126 12/27 12/28
Date (mm/dd)

High-resolution sampling
Sustained ops, cost-effective
Hazardous conditions
Augment vessel-based surveys
Navigate wind farms

Active acoustics — pelagic fishes (38, 125, 200 kHz)
Active Acoustics — zooplankton (125, 200, 455, 769 kHz)
Passive Acoustics — marine mammal, cod detection

Fish telemetry — fish movement & migration



NJ RMI Project Objective: With our glider data
and a simple model, can we estimate mixing
(time scales) induced by offshore wind
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NJ RMI Project Objective: With our glider data
and a simple model, can we estimate mixing
(time scales) induced by offshore wind

Travis Miles ~ Fernando Julia Engdahl

monopiles in the Mid Atlantic Bight? Pareja-Roman

Power removed by monopile array due to drag = Power delivered to water column for mixing

1 (speed)3 Cubed! Small changes in ocean
Power delivered = —(density) (drag coefficient) (frontal area) 5 current speed can have big
2 (monopile spacing) impacts.
(max stratification) (depth) Stratification is the oceans

Mixing Time Scale =
8 (Richardson number)(pycnocline thickness) (power delivered) resistance to mixing
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Aggregate
dataina
wind lease
area

75.0 -74.75 -74.5 -74.25 -74.0 -73.75

Create an
. average

profile
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|
Ps : surface layer H,
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I I p(z)
p Compare with

occurrence of
velocities in
the region

~300 Years
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Aggregate
dataina
wind lease
area

Foundation
Z structure
Run our Tidal - 0
velocity o/p AN
H - Wake
SI m p le |:> u(t) 8\2 @ turbulence
vy
model A p lL03°
IIIIIIIIIIIII X
surface layer Hy
pycnocline Hy
cold pool H,
p(z)

75.0 -74.75 -74.5 -74.25 -74.0 -73.75

Create an
. average

profile

Compare with
occurrence of
velocities in
the region

High Level Summary:

e Simple model estimate: for

turbines to mix the Cold Pool it
would take ~30 years at the
typical ~10 cm/s tidal
velocities we experience in the
MAB.

Caveat: Smaller amounts of
mixing may affect nutrients,
phytoplankton, zooplankton
aggregation and higher trophic
levels (but not likely to totally
mix the water column).
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NYSERDA

1) GLIDE: Glider based ecological and R
oceanographic surveys of the New
York Bight —- NYSERDA (Kohut, Miles, -

Thorne)

2) NJ RMI Eco-Glider: Oceanographic
and Ecological Sampling - NJDEP
(Saba and Kohut)

Primary Goal:

Collect baseline hydrographic to ecosystem | Bien

data in and adjacent to regions of offshore [ & 5

wind development to support studies of the e Covree St sogun 01
Cold Pool and Ecosystems (phytoplankton -> LA NS svsons

marine mammals)
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ey v i « 1,783 Glider Days
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GLIDE: Marine Mammal Survey
Findings (pre-construction)

https://robots4whales.whoi.edu/

NYSERDA
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GLIDE: Marine Mammal Survey North Atlantic Right Whale
. . . Detection Days by Season
Findings (pre- construction) © ,
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* Winter (most detections)
focused more nearshore (NJ
and NY WEASs)
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Gallagher et al., (2025)
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GLIDE: Marine Mammal Survey North Atlantic Right Whale
. . . Detection Days by Season
Findings (pre- construction) 2 ‘
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Data Assimilative Ocean Modeled Bottom Temperature Anomaly
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Summary and Wrap-Up

1

. We’re all unsure about the short- and long- term future of offshore wind

. The Cold Pool is our signature regional oceanographic feature

. We don’t expect turbine monopiles to mix/destroy the Cold Pool

. Thank you!
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on the US East Coast. Some wind farms have already been built, so
research and monitoring is needed

significantly

. We need to and are to monitor ecosystem parameters (phytoplankton

to whales) to understand baseline variability and potential impacts

. We have the technology to do this and have already been doing it for

years (but it’s hard work, and we need more data)
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Thank you!

Contact Information:
Travis Miles
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Next Webinar

March 25, 11:00 a.m. ET

Logistics of Offshore
Construction

Anna Ritzen and Stefan Hartman

Visit wind.ny.gov to register
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