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‘ Background: US Fisheries

How will Offshore Wind and Fisheries interact?
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US Fisheries

For the purposes of the focus of this
lecture, focus on commercial and
recreational fisheries in federal waters

- Federal waters are those 3 to 200 miles from g, 1o
coast o

Managed by NOAA and 8 regional councils
* The Magnuson-Stevens Act

* Enacted in 1976 Yo S

|
* Law governing US federal marine fisheries
* Transparent public process of science, management,
innovation, and collaboration - — @
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gp RUTGERS Nationally, NOAA Fisheries assesses the status of:
* nearly 500 fish stocks and stock complexes,

« 120 marine mammal species,

323 Stocks with Known Overfishing Status

» 163 threatened and endangered species
Assessments use >50 long-term, standardized survey:
« many ongoing for more than 30 years
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U.S. Commercial Fisheries and the Seafood Industry
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Offshore Wind & Fisheries

ORIGINAL RESEARCH ARTICLE ")
Front. Mar. Sci,, 04 June 2020 | https://doi.org/10.3389/fmars.2020.00379

° Alte rat| on Of h a b |tat Resource Niches of Co-occurring Invertebrate

Species at an Offshore Wind Turbine Indicate a

_ Physical structure and bottom armoring Substantial Degree of Trophic Plasticity

Ninon Mavraki-", Ilse De Mesel’, Steven Degraer'2, Tom Moens? and Jan Vanaverbeke'2

M iXi n a n Wi n i n te ra Cti n S 1Royal Belgian Institute of Natural Sciences, Operational Directorate Natural Environment, Marine Ecology and Management, Brussels,
j— 2 ; ‘ l ‘ I ‘ ’ Belgium

2Marine Biology Research Group, Department of Biology, Ghent University, Ghent, Belgium
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Offshore Wind & Fisheries

« Alteration of habitat

— Physical structure and bottom armoring

- Mixing and wind interactions
- EMF
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JGR Oceans

RESEARCH ARTICLE

10.1029/2019JC015858

Key Points:

« Enhanced mixing and disturbed
stratification in the wake of
monopiles is traceable in field and
turbulence-resalving numerical
experiments

+ Elevated turbulent dissipation and

mixing are found in a narrow region

Increased Mixing and Turbulence in the Wake of Offshore
Wind Farm Foundations

L. K. P. Schultze' (), L. M. Merckelbach' (%), J. Horstmann' (), S. Raasch® (%), and
J. R. Carpenter’

'Helmholtz-Zentrum Geesthacht, Institute of Coastal Research, Geesthacht, Germany, *Institute of Meteorology and
Climatology, Leibniz Universitit Hannover, Hannover, Germany




Summer stability Fall breakdown

» Maturation <« Migration < Spawning » Migration -« Refuge - Feeding » Spawning <« Refuge < Migration

Ecological Processes
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Oceanographic Uncertainties
Wind Energy and Cold Pool

cC QL
—



https://vimeo.com/505266510/20c9dfbdcd
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A

PEAN
SCEMFIS

Science Center for *
Marine Fisheries N

Offshore Wind Energy and the Mid-Atlantic
Cold Pool: A Review of Potential Interactions

AUTHORS
Travis Miles @
Sarah Murphy
Josh Kohut

Sarah Barseri @
Daphne Munroe @

Department of Marine and Coastal

Sciences, Rusgers, The Seate

University of New Jersey

Percentage of Lease Area Occupied by Cold

TheUsS. 17 lease for the
development of wind energy instalations, with plans for more than 1,500 foun-
dations 10 be placed. The scale of these wind farms has the potential 10 alter the

ental shell
cold bottom water, known as the “Cold Pool.” Strong seasonal stratification traps
cold (typically less than 10°C) water above the oosan botiom sustaining a boreal

n the United States. This paper reviews the exsting fterature and research per-
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Off Sh O re Wi n d & FiSherieS Electrosansi Magnetosensltlve

Some sea turtles
(loggerhead)
Cetaceans*
(whales, doiphin, porpoise)

« Alteration of habitat

— Physical structure and bottom armoring
- Mixing and wind interactions

Magnebe fiekd at seabed suriace for

— E M F DC cables buried under seabed surface
200 - - - -
Ranga of calouakd loids
—— Airiaga fakd
1
1eaF
145
E
=
g
-
¥ m
=
ml
40
P
n 18 5 i 5 10 15 o

DHelaros along daabsd (m)



Hydrobiologia (2014) 727:121-136
DOI 10.1007/510750-013-1793-1

Pl
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The ecology of benthopelagic fishes at offshore wind farms:
a synthesis of 4 years of research

Offshore Wind & Fisheries 1 e e v
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Navigation and safety issues

FIGURE 1.3 Photograph of the display of a shipboard radar operated in a U.K. wind farm. SOURCE: Sea
freeze, Ltd., included in public comments submitted to the 2019 U.S. Coast Guard Port Access Route Study:
The Areas Offshore of Massachusetts and Rhode Island (USCG-2019-0131-0026).

NW-SE corridors
0.7 nm wide N/S co.rridms
N=48 1 nm wide

] N=56

E/W corridors
1 nm wide
N =40

SW-NE corridors
0.7 nm wide
N =87
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Standard Paper () Free Access
° A lte ra t| on Of h a b |tat Offshore marine renewable energy devices as stepping stones
across biogeographical boundaries
- P h ys i Ca l St ru Ct u re a n d b Otto m a rm O ri n g Thomas P. Adams i, Raeanne G. Miller, Dmitry Aleynik, Michael T. Burrows
- Mixing and wind interactions : Hove

- EMF
« Navigation and safety issues
 Invasive species and dispersal
« Fishery survey access
« Displacement of fishing effort
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Offshore Wind & Fisheries

 Fishery survey access
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Offshore Wind & Fisheries

« Alteration of habitat

— Physical structure and bottom armoring

- Mixing and wind interactions
- EMF

« Navigation and safety issues
 Invasive species and dispersal
« Fishery survey access

« Displacement of fishing effort
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NEW JERSEY 2019 COMMERCIAL LANDINGS NEW JERSEY 2019 COMMERCIAL LANDINGS
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Blue Crabs

« 4.5 million lbs landed commercially in 2021
— Worth over $10 million
— Recreational harvest ~40% of commercial harvest

« Commercial harvest by dredge or pot/trot line

14 20

15 | ™= Pounds (DE+NJ)
@ 10 | =—Exvessel Value 15
= s 10 §
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6 =
P s
§ 47 5 o
32

0 0
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Pe = = I~ @ o o @ @ ¢ o M & O o e B e
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Figure 2: Combined NJ and DE Delaware Bay blue crab landings (combined commercial and recreational)
and commercial fishery ex-vessel value (denoted by red line).
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Squid

« Northern shortfin (/llex illecebrosus)
— 20.5 million lbs worth >$6 million (2020)

« Longfin inshore (Doryteuthis pealeii) *3

— 1.4 million Ibs worth >$1.7 million (2021)

« Both species:
— Live less than 1 year

CERTIFIED

- Are hlghly mobile SUSTAINABLE

— Fishery is by trawl
- Reproduce year round
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Three important Northeast commercial shellfish species

CERTIFIED
T
MSC ™
(NOAA Stock WWW.msc.org

SMART)
2.5

~20,000 metric tonnes
$28 million USD

2.0

~9,500 metric tonnes
$19 million USD

. ~60,000 metric tonnes
~ $560 million USD

0.5 i

0 0.5 1.0 1.5 2.0 25 3.0
B/Bmsy
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Offshore Wind and the Surfclam Fishery:

* What are the economic consequences of fleet displacement?

» What are the surfclam populations within wind leases?
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What are the economic consequences of fleet displacement?

Spatially Explicit Fisheries Economic Simulator

SEFES

Andrew Scheld

Sarah Borsetti VIMS ‘ v&svﬂnﬁﬂﬂ

Jennifer Beckensteiner 7oA INTITUTE O MARNE Sciexce
/

John Klinck uan

__Eileen Hofmann ) n pomiNION
Mauricio Gonzalez Diaz UMIVERSITY

Eric Powell THE UNIVERSITY OF
Stephanie Stromp T SOUTHERN

in
Molly Spencer MISSISSIPPL

M19AC00016
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Simulation strategy: evaluate changes in
revenues and costs for fishing fleet and
processors across different wind energy
development scenarios

Wind energy
scenario

Description

Status

Status quo; no wind farms

=
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ICES Jaurnal of Marine Science, 2022, 19, 1787-1800
DOI: 10.1093/icesjms/fsac108

Advance access publication date: 20 June 2022
Original Article

ICES Internationsl Cound for
the Exploration of the

e Sea

The Atlantic surfclam fishery and offshore wind energy
development: 1. Model development and verification

Daphne M. Munroe 2", Eric N. Powell?, John M. Klinck®, Andrew M. Scheld ©%,
Sarah Borsetti 214, Jennifer Beckensteiner*® and Eileen E. Hofmann?

RUTGERS

* The number of trips reduces and
average time at sea increases

* Decreases in fishing activity lead
to decreases in revenues ~3-15%

ICES Jaurnal of Marine Science, 2022, 79, 1801-1814
DOI: 10.1093ficesjms/fsac 109

Advance access publication date: 20 June 2022
Original Article

“ ICES oo,

The Atlantic surfclam fishery and offshore wind energy
development: 2. Assessing economic impacts

Andrew M, Scheld ", Jennifer Beckensteiner'?, Daphne M. Munroe 93, Eric N. Powell?,
Sarah Borsetti 3, Eileen E. Hofmann® and John M. Klinck®

School of Environmental
and Biological Sciences

ViiviS

WILLIAM
& MARY

VIRGINIA INSTITUTE OF MARINE SCIENCE

o

OLD DOMINION

fi

THE UNIVERSITY OF

SOUTHERN
NN MISSISSIPPI

PROJECT WEBSITE

» Costs increase by 10% and
revenues decline by 25% for
Atlantic City fleet
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Marine and Coastal Fisheries

- Sto C k Assess me nt I m paCtS - Themed Issue: Offshore Wind Interactions With Fish And Fisheries & OpenAccess € @

Potential Repercussions of Offshore Wind Energy Development
in the Northeast United States for the Atlantic Surfclam Survey
and Population Assessment

Sarah Borsetti 4 Daphne M. Munroe, Andrew M. Scheld, Eric N. Powell, John M. Klinck, Eileen E. Hofmann
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% Department of Environmental Protection
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Research and Monitoring Initiative (RMI)

Orsted

B Delaware
Maryland
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https://www.google.com/search?q=orsted+logo&client=firefox-b-1-d&sxsrf=ALiCzsbZ_ewD0PfRCtMX3E4PMOW4qwV09g:1658512599982&tbm=isch&source=iu&ictx=1&vet=1&fir=gf6cst7We6G5OM%252CPtkPaxjak4-75M%252C_%253Bwto7kgOnMYrKZM%252CUteTNn8vbnXRuM%252C_%253BBym_bR9JrdcL2M%252CPtkPaxjak4-75M%252C_%253Bsi4tZoy0RolUdM%252CM5tL_6CT0m8LmM%252C_%253BfBH1vR_ziTkeZM%252CnVvL9qtbSvu2DM%252C_%253BllyZP3H5TrQxLM%252CyFgpbQXiGp3_SM%252C_%253BWZ-Pq9Eez5fJvM%252CaT0LlRzHppnZ9M%252C_%253BJWSfgTiDo10gOM%252CiNLxZEqP5NDW6M%252C_%253BDeXOVoyJHZFTqM%252CssraBb2h5uQyiM%252C_%253BnWjuZB5np7rL0M%252COutHUZC3B7TruM%252C_%253BINvict6kae104M%252CUteTNn8vbnXRuM%252C_%253BI9tyZkGKLyw-GM%252Cy3LfSPlLO4vX-M%252C_&usg=AI4_-kSv5izUQjhoEBKL_YnVEP8yiZ7rfg&sa=X&ved=2ahUKEwi3_YHziI35AhXKwKQKHZKkDSgQ9QF6BAgGEAE#imgrc=gf6cst7We6G5OM
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Legend

Undated Subset Stations
Pricrity

Al

A 2

B oaSatos

Fadenl Stations
= Trawd Path

Federal Control Area

Lease Areas

Viorld_Ocean_Base

Dredge calibration
* Federal Survey Stations

At each station:
« Standardized dredge tow
» Clam abundance, size & age

frequency, shell strength

 Benthic grab
* Links with long-term state survey

* CTD & pCO2 sensor cast

» Oceanographic profile & bottom
water chemistry

Department of Environmental Protection
Research and Monitoring Initiative (RMI)
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Fisheries Monitoring Of An Offshore Windfarm
Ocean Wind 1

AR T 1 . o

Thomas Grothues, Jason Morson, Jason Adolf, Kaycee Coleman, Gregory Decelles, Keith Dunton,
Josh Kohut, Daphne Munroe, Grace Saba, Kevin Wark, and Douglas Zemeckis

RUTGERS MO oUTH Orsted
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https://rowlrs.marine.rutgers.edu/




00 1

£l
[}
(=}

STRATA
B A
o @ -

Surfclams Per Tow
[
(=]

1001

N

CONTROL WIND
Site




gp RUTGERS

Offshore Wind and the Surfclam Fishery:

* What are the economic consequences of fleet displacement?
Revenue losses (3-15%).

* How might overlap among fishing grounds and offshore wind change over wind
project lifetime?

Possible biomass » and expansion.

» What are the surfclam populations within wind leases?
* Youngclamsin lease areas.
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Resources:

« Oceanography Volume ¢
- This journal volume has papers on the topic of Offshore Wind:
- December Vol 33(4) - Offshore Wind & Fisheries

@'Offshore Renewable Energy In The US: Learni...

OFFSHORE

« Rl Sea Grant Baird Symposium RENEW” = = SNERGY

IN S:

- This symposium has recorded talks on Offshore Wind & Fisheries L as \We od
- https://seagrant.gso.uri.edu/special-programs/baird/

« NOAA Data Portal for fisheries economic data from WEA g@

- This data resource serves information about commercial fishing within planned wind areas
- https://www.fisheries.noaa.gov/resource/data/socioeconomic-impacts-atlantic-offshore-wind-development S-c-!c" economic Impacts of Atlanti;\bffshore Wind Development

Reparts summarizing previous fishing activity within each offshore wind lease or project area.

° Tethys Data | New England/Mid-Atiantic
- This portal contains papers and reports about offshore wind and marine resources
- https://tethys.pnnl.gov/

Environmental Effects of Wind and
M Marco Marine Renewable Energy

- This data portal allows mapping of ocean, wind, and fisheries data

- https://portal.midatlanticocean.org/ MARCQ MID-ATLANTIC OCEAN



