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4 LIST OF ACRONYMS AND TERMS

ACCSP — Atlantic Coastal Cooperative Statistics Program

AMI — area of mutual interest

ASMFC — Atlantic States Marine Fisheries Commission

BOEM — Bureau of Ocean Energy Management

Call — call for information and nominations

ConEd - Consolidated Edison

COP — construction and operations plan

CSV — comma separated values

CT DEEP - Connecticut Department of Energy and Environmental Protection, Fisheries Division
EA — environmental assessment

EEZ — exclusive economic zone

EIS — environmental impact statement

ESRI — Environmental Systems Research Institute

eVTR — electronic vessel trip report

FMP — fishery management plan

GARFO — NOAA Fisheries Greater Atlantic Regional Fisheries Office
Landings — landing data recorded through dealer reports LIPA — Long Island Power Authority
NDA — non-disclosure agreement

NEPA — National Environmental Policy Act

NMFS — National Marine Fisheries Service (now called NOAA Fisheries)
NOAA — National Oceanic and Atmospheric Administration

NOAA Fisheries — NOAA National Marine Fisheries Service (formerly NMFS)
NROC — Northeast Regional Ocean Council

NYPA — New York Power Authority

OceanSAMP — Rhode Island Ocean Special Area Management Plan

OCS — outer continental shelf

OLE — Office of Law Enforcement

RAM — random access memory

RFI — request for interest

RI DEM — Rhode Island Department of Environmental Management

RI DEM DMF — Rhode Island Department of Environmental Management, Division of Marine Fisheries
SAFIS — Standard Atlantic Fisheries Information System

SAP —site assessment plan

VMS — vessel monitoring system

VTR — vessel trip report

WEA — wind energy area
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5 EXECUTIVE SUMMARY

In response to the Bureau of Ocean Energy Management’s issuance of a Call for Information and Nominations
(Call) of companies interested in developing the NY Call area in May 2014, Rhode Island Department of
Environmental Management (RI DEM), Division of Marine Fisheries (DMF) staff started receiving input from
fishermen in Rhode Island that they were concerned about the Call area being developed and its potential
impacts on local and regional fisheries. The Rhode Island fishing industry anticipated that a process like the
stakeholder engagement conducted through the Rhode Island Ocean Special Area Management Plan
(OceanSAMP) would be used to determine other possible lease sites off other states. RI DEM held a meeting
in May of 2015 with the fishing industry to discuss their concerns. Industry’s main concern was that the
economic values of the fisheries in the Call area presented by BOEM at public meetings held in New Jersey and
New York were underestimated, and that the data used to describe fishing activity in the area were inadequate.
Industry requested that RI DEM DMF staff conduct a separate analysis using Vessel Monitoring System (VMS)
data. RI DEM produced a VMS study specific to the NY Wind Energy Area (WEA) and landings coming into the
state of Rhode Island. This initial VMS study had limitations, so RI DEM conducted a second, more
comprehensive analysis; this report outlines the second VMS analysis.

RI DEM acquired VMS data for a larger portion of the North Atlantic, as well as Vessel Trip Reports (VTRs) and
landings data for New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, and New Jersey for
the years of 2011 through 2016. The three datasets were linked together using Supplier Trip IDs and Vessel
Permit Numbers, then raster layers of fishing densities for each fishery (by state landed, port landed, gear used,
or species caught) were produced. Finally, ex-vessel values of the fishing activity within each WEA were
calculated by weighting the VMS points within each fishing trip by the fishing density raster layers, selecting
only the data occurring within each WEA, and summing the values. The methods are presented in great detail
within this report along with the code and supplementing files to allow for other agencies to expand on this
work.

The purpose of this analysis is to provide developers and managers with an additional, and more accurate
source of fishing location and density information. High resolution fishing density information and
corresponding economic analysis will be useful in micrositing wind turbines and developing Construction and
Operations Plans (COPs) for wind farms in the North Atlantic. The products of this report should be used with
other existing datasets, including the Kirkpatrick et al. (2016) study, GIS layers on the Northeast Ocean Data
Portal, and anecdotal information from fishing industry participants.

The products of the analysis are 27 tables of ex-vessel values and 1,829 maps (.jpg files) and 592 rasters (.img
files) of smoothed (non-confidential) fishing densities at a 0.1-degree resolution. These products have all been
sorted and scrubbed of confidential-level data to comply with NOAA’s Office of Law Enforcement (OLE) and
Atlantic Coastal Cooperative Statistics Program (ACCSP) confidentiality rules. All non-confidential files will be
provided to developers and management agencies upon request.

By ex-vessel value, the fisheries that will be most exposed to the collective WEAs within the study area are
those managed by the Sea Scallop Fishery Management Plan (FMP); the Squid, Mackerel, Butterfish FMP; the
Monkfish FMP; and the Northeast Multispecies FMP. The Sea Scallop fishery is estimated to have over $23
million coming from the combined WEAs over the six-year study period, while the Squid, Mackerel, Butterfish
fishery is estimated to have $5.4 million caught within the WEAs in that time period. All four fisheries appear
to have some intersection with multiple WEAs, though the Monkfish fishery appears to have the most spatial
overlap.
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6 INTRODUCTION

On September 8™, 2011, the Bureau of Ocean Energy Management (BOEM) received an unsolicited
request from the New York Power Authority (NYPA), Long Island Power Authority (LIPA), and Consolidated
Edison (ConEd) for a commercial lease offshore New York. BOEM is obligated to consider unsolicited
request locations for possible leasing and therefore initiated the renewable energy leasing process. BOEM
issued a Request for Interest (RFI) to determine whether other parties were interested in developing the
Call area. In the initial leasing phases, the area is referred to as a Call area because BOEM issues a Call for
Information and Nominations (Call) of other companies that may be interested in developing the area;
this stage determines whether the development process will be done competitively or non-competitively.
The Call was issued in May 2014. After receiving interest, BOEM initiated the competitive leasing process
pursuant to the Code of Federal Regulations (CFR) (30 C.F.R. 585.211).

Rl DEM DMF staff started receiving input in early 2015 from fishermen in Rhode Island that they were
concerned about the Call area being developed. Rhode Island is home to two of the Atlantic Coast’s largest
squid processors and approximately 54% of squid on the Atlantic Coast is landed in Point Judith, Rhode
Island.! The Rhode Island fishing industry had been through extensive stakeholder engagement meetings
as part of the OceanSAMP to determine a suitable location for future offshore renewable energy projects
within the Rhode Island and Massachusetts Area of Mutual Interest (AMI). Industry expected that a similar
process would be used to determine other possible lease sites. Since BOEM did not hold any stakeholder
meetings in Rhode Island prior to this stage in the leasing process, R DEM DMF offered to hold a meeting
in May of 2015 with the fishing industry to discuss their concerns. The primary issue raised at the public
meeting was that the values of the fisheries in the Call area presented by BOEM at public meetings held
in New Jersey and New York were underestimated, especially for longfin inshore squid. These numbers
came from a fisheries socioeconomic report funded by BOEM (Kirkpatrick, et al., 2016). Industry felt that
there was more fishing activity within the lease areas than the numbers and maps in the report described.

While the analysis conducted for the socioeconomic report was sound and the intent was to establish
values of the species harvested from within WEAs coastwide, there were limitations in the location
accuracy of the base fishing dataset used (vessel trip reports; VTR). Most commercial fisheries (except a
few including lobster and Jonah crab) in federal waters have a VTR requirement. Therefore, this dataset
is suitable for coastwide analysis. Nevertheless, a commercial fisherman is required to log a single latitude
and longitude per VTR and he or she is required to fill out and submit at least one VTR per trip. Additional
VTRs are required for each time the fisherman changes statistical areas (Figure 1), gear types, or mesh
sizes. Therefore, only one or a few point locations are required for each fishing trip, and the location
provided may not actually be indicative of where fishing actually occurred.

Due to the limitations of the VTR location data, industry requested that RI DEM DMF staff conduct a
separate analysis using VMS data. In June of 2016, staff were able to acquire VMS data overlapping with
the NY WEA and analyze it in conjunction with VTR data and commercial landings in Rhode Island. There
were limitations to the economic portion of this analysis as well because the VMS data was specific to the

1 Based on landings from SAFIS for the past eleven years, Rhode Island has landed between 41% and 62% of
coastwide longfin squid. Annual percent landings in Rhode Island from 2006-2016 are as follows: 62, 58, 58, 55, 50,
47,41, 51, 55, 61, and 56%.
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NY WEA. Without additional VMS data of surrounding areas, it was impossible to determine what portion
of each trip occurred within the NY WEA; the use of only data within the NY WEA meant that much of
each trip’s location data was not included. The analysis therefore lacked any method to accurately scale
the values of each trip’s landings by the amount of fishing within the NY WEA. This led to an inflation of
economic value by species coming from inside the NY WEA. The initial study was also limited to landings
in Rhode Island. Therefore, much of the fishing activity, in terms of both location and landings values, was
excluded from data products. As a result, Rl DEM DMF conducted a second, more comprehensive analysis.

The second analysis is presented in this report. VMS data were acquired for a much larger portion of the
ocean (Figure 2), and landings data were pulled from Rhode Island and five other states (New Hampshire,
Massachusetts, Connecticut, New York, and New Jersey). This allowed for the landings values to be scaled
to the amount of fishing that occurred within a WEA and for more fishing activity (landings and VMS
locations) to be incorporated into the results.

There are still limitations to this more comprehensive analysis; no states south of New Jersey are included
and the section of ocean for which VMS data were requested only covers a portion of the Atlantic Coast
exclusive economic zone (EEZ). Future work should include VMS data from the entire Atlantic Coast and
landings data from all Atlantic states (as well as all corresponding VTRs). Although there are limitations to
this analysis, the location component of these products is likely the most detailed and accurate in terms
of where fishing is occurring on an annual basis for a variety of fisheries. VMS data are the most accurate
and highest resolution data available to answer this question. Consequently, VMS, where available, should
be used in the siting of future projects, as well as in the micrositing of ongoing development projects.

6.1 PURPOSE

While many of the offshore wind projects in federal waters have already passed the leasing stage and are
in the process of developing their Site Assessment Plans (SAPs) and COPs, there are still opportunities to
discuss how each lease area will be developed. The purpose of this work is to provide developers and
managers with an additional, and accurate, source of fishing location and density information. While 12
commercial sites coastwide have already been leased, higher resolution fishing density information and
corresponding economic analysis will be useful in micrositing wind turbines and developing COPs for wind
farms in the North Atlantic. The products of this report should be used with other existing datasets,
including the Kirkpatrick et al. (2016) study, GIS layers on the Northeast Ocean Data Portal, and anecdotal
information from fishing industry participants.

This information is essential at the early stages in the development process, as project COPs will be
difficult to restructure once they have reached advanced stages. Accurate fishing information will also
serve to streamline the Environmental Impact Statement (EIS) review of the COPs required under the
National Environmental Policy Act (NEPA), or the Environmental Assessment (EA) under NEPA for new
lease areas being proposed.

6.2 DATATYPES

It is essential to recognize the distinctions between VTR and VMS data prior to understanding the
differences between the BOEM socioeconomic model (Kirkpatrick et al., 2016) and the analysis described
within this report. VTRs are meant to provide information on fishing catch and effort, while VMS data are
collected to determine the specific location of fishing activity.
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6.2.1 Vessel Trip Reports (VTR)

All operators of NOAA Fisheries Greater Atlantic Region permitted-vessels, with the exception of those
vessels that possess only a lobster permit, are required to submit a VTR for every fishing trip regardless of
where the fishing occurs or what species are targeted. VTRs are required in order to provide information
on when and where catch occurred, as well as effort information that is not captured elsewhere (gear
specifications and length of fishing activity). Operators of all federally permitted vessels must complete a
VTR prior to landing. VTRs are submitted to NOAA either through the use of paper forms or through the
use of electronic VTR software (NOAA-Fisheries, Vessel Reporting, 2017).

All trips involving fishing activity (including transiting with product on board), require at least one VTR.
Additional reports are necessary any time there is a change in fishing area (moving to a new statistical
area; Figure 1) or fishing gear (change in gear type or a change in the mesh or ring size of the gear). Each
report requires only a single latitude and longitude point to represent the area fished; the statistical area
is also required. The VTR instructions require that fishermen record the haul back position where the
majority of fishing occurred. Nevertheless, since new VTRs are only required when they change statistical
areas or gears, multiple tows within the same statistical area using the same gear will only receive a single
location coordinate that may or may not be representative of where the fishing actually occurred (NOAA-
Fisheries, Vessel Reporting, 2017).

6.2.2 Vessel Monitoring System (VMS) Data

VMS is a satellite surveillance system primarily used to monitor the location and movement of commercial
fishing vessels in the U.S. EEZ and treaty areas. The system uses satellite-based communications from on-
board transceiver units, which certain vessels are required to carry. The transceiver units send position
reports that include vessel identification, time, date, and location, and are mapped and displayed on the
end user’s computer screen (NOAA-Fisheries, Vessel Monitoring System Program, 2017).

Each vessel typically sends position reports once an hour, but at increased intervals when the vessel is
approaching an environmentally sensitive area. Alerts can be sent to the VMS technicians and other
personnel when a particular vessel location might require additional inquiry or contact with the vessel
operator (NOAA-Fisheries, Vessel Monitoring System Program, 2017).

The VMS program currently monitors more than 4,000 vessels. It is the largest national VMS fleet in the
world. The system operates 24 hours a day every day with near-perfect accuracy, which is why the
program is of interest to other users, including the U.S. Coast Guard, academia, and the coastal states
(NOAA-Fisheries, Vessel Monitoring System Program, 2017).

VMS data is subject to strict confidentiality requirements (NOAA-Fisheries, Vessel Monitoring System
Program, 2017).

6.2.3 Landings Data

Commercial landings data (sometimes called dealer reports) from the ACCSP are the compiling of state
and federal landings submitted by dealers. Total pounds and dollar value are complete, but some effort
information (area/gear) may be lacking in the dealer reports.

To participate in commercial fishing statistics programs, states must meet certain data submission
standards set by the ACCSP. Participation requires that dealer reports include the following information:
Trip start date, vessel ID, fisherman ID, dealer ID, landing date, trip number, species landed, quantity, units
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of measure (for quantity), disposition of catch, ex-vessel value or price, port landed, state landed, market
size, and grade (ACCSP, 2012).

7 METHODS

7.1 STUDY TARGET AREAS

This report was produced by RI DEM DMF staff. Thus, the areas covered spatially are meant to encompass
the locations fished by Rhode Island-based fishermen, or fishermen from other states that land in Rhode
Island. The target area covers all Massachusetts WEAs (OCS-A 0500, OCS-A 0501, OCS-A 0502, and OCS-A
0503 lease areas), the Rhode Island/Massachusetts AMI (OCS-A 0486 and OCS-A 0487 lease areas), and
the New York WEA (OCS-A 0512; see Figure 2). Refer to Figures 3-5 for close-up maps of the lease blocks
and aliquots within each of the study WEAs. While consideration of other WEAs (i.e. the New Jersey WEA)
would have been preferable, the monthly VMS datasets are very large and technological limitations
restricted the area that could be processed by RI DEM DMF staff. Refer to the methods for more
information on processing limitations.

7.2 DATA SOURCES

7.2.1 Vessel Monitoring System Data

Confidential-level VMS data files were obtained through a formal request to NOAA’s OLE. A Non-
disclosure agreement (NDA) was required in order to work with the VMS data at the raw level. The VMS
data cannot be made public, viewed by the public, or otherwise accessed by anyone who has not signed
an OLE NDA. Additionally, all final products must abide by the ACCSP “Rule of 3” to maintain
confidentiality.

Rl DEM DMF staff submitted the formal request on March 28", 2017. The following attributes were
requested for each VMS point location recorded:

e VESSEL_NAME

e |ATITUDE

e LONGITUDE

e UTCDATE

e AVG_SPEED

e DECLARATIONS
e PERMIT

DEM requested data from all VMS recorded locations from January 2011 — March 2017 within the
bounding coordinates below:

North: 42.151°
South: 39.881°
West: -74.278°
East: -69.726°
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Refer to the Figure 2 for a visual data representation of the data request. The map was submitted to
NOAA’s OLE as part of the data request.

The OLE processed RI DEM DMF’s request as VMS Data Request ST17-001. Data files were provided to Rl
DEM DMF on April 25, 2017 as a secure file download (ST17-001.zip) containing 75 html files, one file per
month during the time frame requested.

7.2.2 Vessel Trip Reports

VTRs were obtained through SAFIS, the Standard Atlantic Fisheries Information System. All electronic
vessel trip reports (eVTRs) submitted by fishermen go directly into SAFIS, while paper VTRs are uploaded
into a NOAA VTR database by NOAA staff. The NOAA database data are pushed into SAFIS on a regular
basis.

Data were pulled from SAFIS for all vessels landing in NH, MA, RI, CT, NY, or NJ between the years of 2011
and 2016. All six states’ data were obtained on May 22", 2017. All columns of data in the SAFIS system
were pulled; unnecessary information was deleted later in the process.

7.2.3 Landings Data (sometimes referred to as Dealer Reports)

Landings data for each state were pulled from the ACCSP Data Warehouse. Data were pulled from the
Data Warehouse for all vessels landing in NH, MA, RI, CT, NY, or NJ between the years of 2011 and 2017.
All six states’ data were obtained on May 3™, 2017. All columns of data in the system were pulled;
unnecessary information was deleted later in the process.

Julia Livermore (Rl DEM DMF Principal Marine Biologist) obtained access to surrounding states data by
submitting a request through the ACCSP Data Warehouse that was distributed to each state’s fisheries
agency for review and approval. NH, MA, CT, NY, NJ, and GARFO (NOAA’s Greater Atlantic Regional
Fisheries Office) all approved. The Connecticut Department of Energy and Environmental Protection (CT
DEEP), Fisheries Division did require the ability to review all products using CT data prior to general review
of publication. CT DEEP staff approved of this report on November 21st, 2017.

7.3 BRIEF METHODS

In short, three datasets (VMS, VTR, and landings) were obtained from their respective sources and
analyzed using R (x64 version 3.3.2), RStudio (1.0.143), and Microsoft Excel. ArcGIS 10.4 was also used to
create shapefiles utilized in the analysis.

The first step was to merge all three datasets into a single comprehensive dataset including a row for
every VMS point in the study area that corresponds to a landing of a single species in one of the target
states (NH, MA, RI, CT, NY, or NJ). This was done by connecting the VTRs to the landings by VTR number,
which is recorded in both datasets. Next, the combined VTR/landings were merged to the VMS using the
vessel permit number. There were challenges addressed during the merging steps that are discussed in
greater detail in Appendix Il Section 11.1.

The combined data were then subsetted by fishery (by species caught, gear used, state landed in, and
port landed in) and mapped as a raster of fishing density by year. Since raw spatial data cannot be made
public, the fishing density maps were smoothed and converted to a relative intensity map that is still
useful in siting of turbines.
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The raw fishing density maps by species caught were used to weight the value of fishing location points
within each trip. Rather than assuming all fishing activity is equal, in order to scale the landings by the
amount of fishing activity within each WEA per trip, each individual fishing point within a trip was
weighted by the fishing density map for that fishery that year. Weighting the values based on fishing
density places higher weights on points where the fishing density was higher. This strategy makes the
assumption that fishermen target areas that are most profitable (i.e. where species abundances are
higher).

It is important to point out that the first VMS analysis produced by RI DEM DMF in 2016 did not include
the weighting step. This updated methodology requires that entire trips are encompassed in the VMS
spatial data. Since only VMS data near the NY WEA were utilized in the first analysis, the data were not
comprehensive for each trip and weighting was not possible. Hence, the first analysis includes the values
of entire trips that utilized the NY WEA, rather than just the portion of fishing activity that occurred within
the NY WEA. Therefore, the values of the first analysis will be different from the products described in this
report, as this analysis weights the fishing points by fishing density so that the values attributed to each
WEA include only fishing activity that occurred inside that WEA. Additionally, only landings in Rl were
included in the first analysis, while this work includes landings from six states.

Finally, to determine the value of species harvested within each WEA, the weights were applied to the
landings values. Then the fishing points were spatially clipped by each of the WEAs, grouped by fishery
and by year, and the weighted landings values were added together. While the true fishing densities
cannot be made public, the value of each fishery (by species caught, gear used, state landed in, and port
landed in) within each WEA can be tested for compliance with confidentiality rules. Each data point was
tested for compliance with the ACCSP Rule of 3. Thus, the economic value of each fishery could be
presented in the results if the Rule of 3 was met.

Since true fishing densities cannot be provided within this document, for any spatial area of concern
identified on the relative fishing intensity maps, RI| DEM DMF staff can conduct further analysis to identify
the value of that specific area to each fishery. Please contact Julia Livermore (julia.livermore@dem.ri.gov;
401.423.1937) with any questions or to make a request for further analysis.

It is important to note that these data were not modeled. The fishing value data have simply been
subsetted by wind area, weighted by fishing density, and grouped by fishery (gear type species landed,
landing port, or landing state). The final map products have been smoothed using a 3x3 focal window, and
put on a relative scale to comply with confidentiality requirements.
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8 RESULTS

The products of these analysis include maps of fishing activity by year and for the whole time period (2011-
2016) for fishing activity grouped by species caught/FMP, gear used, state landed in, and port landed in.
As previously mentioned, only landings in the states of NH, MA, Rl, CT, NY, and NJ are addressed in these
analyses.

No fishing in any of the WEAs resulted in landings in New Hampshire. New Jersey, New York, Connecticut,
Rhode Island, and Massachusetts all had landings coming from at least one WEA; thus, New Hampshire
has been dropped from all further analysis.

Economic results tables only include rows for each port that had actual landings coming from at least one
WEA. Other ports are not included in the tables; mapping of fishing activity includes fishing from ports
that may not have any landings from any of the WEAs though they did have fishing in the larger study
area. The following ports are omitted from the results section due to limited data not meeting the ACCSP
Rule of 3: Avalon, NJ; Avalon City, NJ; Babylon, NY; Barnegat, NJ; Belmar, NJ; Brooklyn, NY; Cambridge,
MA; Chilmark, MA; Cohasset, MA; Dartmouth, MA; East Haven, CT; Greenport, NY; Islip, NY; Jamestown,
RI; Jersey City, NJ; Marion, MA; Mattituck, NY; Mystic, CT; Nahant, MA; Narragansett, Rl; New Haven, CT;
New Shoreham, RI; New York, NY; Newburyport, MA; Newington, CT; Niantic, CT; Orleans, MA; Pine
Beach, NJ; Sea Isle City, NJ; Seabrook, MA; South Kingstown, Rl; Wakefield (spelled incorrectly as
Wakefiled in SAFIS), RI; and Westerly, RI.

The same applies for certain gear types and species landed. Fishing using harpoon, pelagic longline, and
hagfish pots did occur in the study area between 2011 and 2016, but maps will not be shown and value
of landings harvested within WEAs will not be disclosed due to data not meeting the ACCSP Rule of 3. The
following species were all landed in at least one of the five aforementioned states (NY, NJ, NY, CT, or Rl)
after fishing in the study area, but the data were insufficient to pass the Rule of 3: amberjack, blood ark,
barrelfish, Atlantic razor clam, Northern quahog, black drum, red drum, snowy grouper, groupers (others),
hagfish, spotted hake, blueback herring, crevalle jack, mullets, Atlantic deep-sea red crab, octopus, white
perch, blue runner, sculpins, black tip shark, finetooth shark, shortfin mako shark, sandbar shark, red
snapper, lightning whelk, and wreckfish. It is important to point out that not passing the Rule of 3 does
not necessarily mean low landings. For certain species, there are less than three dealers, fishermen, or
vessels harvesting high values.

Non-confidential (smoothed and reclassified) maps were produced for the entire time period and on an
annual basis for each species landed, state landed in, port landed in, and gear used. All non-confidential
maps for the full time period are included in this report. In the interest of keeping this document a
manageable size, for the annual maps, only maps by state fishery or for high value species, gears, and
ports are shown in this report. All additional yearly maps will be provided to permitting agencies, offshore
wind developers, and others upon request as .jpg and raster .img files.

It is also important to understand that there are no VMS data exclusive to the lobster or Jonah crab
fisheries. The lobster and Jonah crab fisheries do not have federal requirements for VIR or VMS. VMS
data for lobster and Jonah crab likely come from fishermen with lobster permits that also participate in
other fisheries requiring VTRs and VMS, or lobster or Jonah crab that were caught as incidental catch in
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other fisheries. Hence, lobster and Jonah crab products have been omitted from this report, since
fishermen that harvest exclusively lobster or Jonah crab are not covered within the VMS data.

Additionally, many fisheries did not have VMS requirements until recently. For instance, the squid fishery
did not have full VMS coverage until 2016; in 2014 the fishery was at 80% coverage. Therefore, these
products should be used in conjunction with other datasets like the Kirkpatrick et al. (2016) report using
VTR location and landings data, as well as anecdotal information and plotter tracks provided by fishermen.

8.1 LANDINGS VALUES BY FISHERY

For the purposes of the brief written portion of this report, only annual non-confidential values greater
than $500,000 and six-year total non-confidential values greater than $1,000,000 are discussed. All other
values are included in Appendix | tables.

8.1.1 Ex-vessel Values by State

8.1.1.1 Massachusetts

Massachusetts appears to be the state with the most landings coming from various WEAs. The aggregated
six-year total for all landings coming from within all of the study WEAs combined is $19,039,318.01; the
highest annual total was in 2011, with $5,072,995.98.78 (Table 1). All annual values for Massachusetts
exceeded $2 million. The six-year total coming from the Deepwater Wind lease area is $3,299,555.48 with
the highest annual totals occurring in 2015 and 2016 ($921,941.08 and $ 1,091,151.12, respectively; Table
2). The six-year total coming from the Bay State Wind lease area is $3,404,817.25, with the annual high of
$1,189,168.36 in 2016 (Table 3). Six-year landings from the Vineyard Wind lease area totaled to
$2,773,809.95; three years exceeded $500,000 annual totals: 2012, 2013, and 2016 ($987,431.20,
$551,972.38, and $675,235.18, respectively; Table 4). Massachusetts landings coming from the Statoil
lease area came to $7,893,014.35 with annual highs in 2011, 2012 and 2014 ($4,057,730.43,
$1,373,540.07, and $1,356,719.10, respectively; Table 5). Massachusetts total six-year landings in the
OCS-A 0502 WEA sum to $1,136,673.22 with an annual high of $540,357.03 in 2012 (Table 6). No annual
values exceeded $500,000 in the OCS-A 0503 WEA for Massachusetts, or any other state (Table 7).

8.1.1.2 Rhode Island

The state with the second most landings coming from WEAs is Rhode Island. Fishing in all WEAs combined
resulting in Rhode Island landings had a six-year total of $10,301,240.76 (Table 1). Rhode Island six-year
totals come to $3,162,584.46 for the Deepwater Wind lease area; with large landing years occurring in
2013 ($563,106.73), 2014 ($743,139.01), and 2015 ($798.139.76; Table 2). From the Bay State Wind lease
area, Rhode Island six-year landings total to $3,038,225.75, with the annual high of $1,119,799.41 in 2016
(Table 3). Rhode Island landings from the Vineyard Wind lease area over the six-year period added to
$1,913,360.73, with the highest value occurring in 2016 at $1,142,581.23 (Table 4). The total value of six-
year landings in Rhode Island coming from the Statoil lease area is $1,353,569.95. The largest annual value
occurred in 2014 at $589,751.75 (Table 5).

8.1.1.3 New Jersey

The third most exposed state is New Jersey, with all large landings coming from the Statoil lease area. The
aggregated landings from all study WEAs over the six-year study period totaled $8,217,956.38 (Table 1).
Within the Statoil lease area, the six-year total comes to $8,054,350.04 with high values of $2,711,295.27
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in 2011, $1,734,064.53 in 2012, $1,034,975.58 in 2013, $931,913.90 in 2014, and $1,251,437.97 in 2015
(Table 5). 98% of all study WEA landings coming into New Jersey came from the Statoil lease area.

8.1.2 Ex-vessel Values by Port

The five most economically exposed ports, in order of six-year total value coming from all study WEAs,
are: New Bedford, MA ($16,481,466.81; Table 8); Point Judith, Rl ($8,355,353.35); Cape May, NJ
(53,568,075.33); Point Pleasant, NJ ($2,316,064.49); and Stonington, CT ($2,470,643.45).

8.1.2.1 Fishing within Deepwater Wind Lease Area

New Bedford, MA and Point Judith, Rl are the two most sensitive to the Deepwater Wind lease area with
six-year totals from the lease area of $2,955,343.52 and $2,083,224.76 (Table 9). Annual values exceeding
$500,000 occurred in 2014 ($623,286.25) and 2015 ($598,181.01) for Point Judith and 2015 ($877,566.42)
and 2016 ($969,314.59) for New Bedford.

8.1.2.2 Fishing within Bay State Wind Lease Area

New Bedford, MA and Point Judith, Rl are also the two most exposed ports to the Bay State Wind lease
area. The six-year total from the Bay State Wind lease area was $2,671,175.77 for New Bedford and
$2,730,666.01 for Point Judith (Table 10). Annual highs of $624,583.87 and $866,115.77 took place in
2013 and 2016 for New Bedford, while annual highs for Point Judith occurred in 2014 ($679,573.55) and
2016 ($1,076,542.94). Montauk, NY and Westport, MA also had fairly consistent landings coming from the
Bay State Wind lease area.

8.1.2.3  Fishing within Vineyard Wind Lease Area

Fishing activity in the Vineyard Wind lease area appears to result in landings primarily in New Bedford,
MA and Point Judith, Rl as well. Total port landings over the six-year period were $2,444,609.22 for New
Bedford and $1,871,044.82 for Point Judith (Table 11). New Bedford annual landings from the Vineyard
Wind lease area were $884,492.00 in 2012, $513,661.67 in 2013, and $615,985.94 in 2016, while the
annual high for Point Judith was $1,111,489.95 in 2016. Montauk, NY and Chatham, MA also had
somewhat consistent landings from the lease area.

8.1.2.4 Fishing within Statoil Lease Area

Landings coming from the Statoil lease area were also the highest in New Bedford, MA with a six-year
total of $7,468,157.94 (Table 12). Cape May, NJ had the next highest six-year total of $3,568,075.33,
followed by Point Pleasant, NJ with $2,296,395.50. Annual highs coming from the Statoil lease area to
New Bedford occurred in 2011 ($3,674,879.23), 2012 ($1,371,324.69), and 2014 ($1,356,719.10). For
Cape May, the highest landings took place in 2011 ($1,750,250.16) and 2012 ($791,932.12). Montauk, NY
and Point Judith, Rl also had regular landings from the Statoil lease area.

8.1.2.5 Fishing within OCS-A 0502 and OCS-A 0503 WEAs

For the two unleased OCS lease areas, there were no ports heavily exposed, though Chatham, MA; New
Bedford, MA; and Point Judith, Rl all had regular fishing in the OCS-A 0502 WEA (Table 13). New Bedford
and Chatham also had regular fishing in the OCS-A 0503 WEA (Table 14).
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8.1.3 Ex-Vessel Values by Gear

The three gear types that resulted in the largest landings over the six-year period within all study WEAs
were scallop dredge ($22,933,826.54; Table 15), bottom fish otter trawl (512,507,276.51), and sink gill net
(53,187,319.88).

8.1.3.1 Fishing within Deepwater Wind Lease Area

Within the Deepwater Wind lease area, the six-year total landings added to $2,942,242.16 for the scallop
dredge, $1,943,417.02 for the bottom fish otter trawl, and $1,494,337.08 for the sink gill net (Table 16).
Highs for the scallop dredge occurred in 2015 and 2016 ($1,087,685.54 and $792,707.67, respectively).
The largest annual landing for the bottom fish otter trawl was in 2014, with $566,863.81.

8.1.3.2  Fishing within Bay State Wind Lease Area

Within the Bay State Wind lease area, the bottom fish otter trawl and scallop dredge were the two gear
types resulting in the highest landings, $4,177,396.52 and $1,740,229.29, respectively (Table 17). For the
bottom fish otter trawl, the highest landings occurred in 2013 ($733,738.82), 2014 ($1,002,592.16), and
2016 ($1,716,350.06). Landings for the scallop dredge were greatest in 2013 ($595,947.28) and 2016
($570,600.01).

8.1.3.3  Fishing within Vineyard Wind Lease Area

The same two gear types, bottom fish otter trawl and scallop dredge, were the most heavily used within
the Vineyard Wind lease area. The six-year total for the bottom fish otter trawl was $3,200,830.60 with
an annual high in 2016 of $1,981,018.41 (Table 18). The six-year total for the scallop dredge within the
Vineyard Wind lease area was $1,515,208.84, with an annual high in 2012 of $860,813.02.

8.1.3.4 Fishing within Statoil Lease Area

The Statoil lease area had the same two primary gear types used within it as well. The scallop dredge was
the gear type that resulted in the greatest landings, with a six-year total of $16,258,385.08 (Table 19).
Annual landings for the scallop dredge exceeded $500,000 all six years: $6,773,376.44 in 2011,
$3,107,844.60 in 2012, $1,476,807.03 in 2013, $2,572,517.90 in 2014, $1,700,301.74 in 2015, and
$627,537.38 in 2016. Bottom fish otter trawls had landings from the Statoil lease area totaling to
$1,654,224.78 over the six-year period. The annual high occurred in 2011 at $666,580.55.

8.1.3.5 Fishing within OCS-A 0502 and OCS-A 0503 WEAs

Only bottom fish otter trawls had sizable landings ($1,498,582.22 six-year total) coming from the OCS-A
0502 WEA (Table 20). Sink gill nets did have regular landings coming from the OCS-A 0502 WEA as well.
No gear types resulted in large landings coming from the OCS-A 0503 WEAs, though both sink gill nets and
bottom fish otter trawls did result in consistent landings (Table 21).

8.1.4 Ex-Vessel Values by Species or FMP

The fishing activity by species caught (or grouped species if in an FMP) with the greatest landings over the
six-year period coming from the combined study WEAs are: Sea Scallop ($23,099,059.25; Table 22); Squid,
Mackerel, Butterfish ($5,750,641.21); Monkfish ($3,009,550.45); Northeast Multispecies complex
(52,568,843.29); Northeast Small Mesh Multispecies complex ($2,295,062.91); and Summer Flounder,
Scup, and Black Sea Bass ($2,108,182.07). The Sea Scallop fishery had large landings all six years with
$7,158,840.06 in 2011, $4,754,007.29 in 2012, $2,866,943.16 in 2013, $3,274,401.79 in 2014,
$3,055,653.56 in 2015, and $1,989,213.39 in 2016. High landings for Squid, Mackerel, and Butterfish
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occurred in 2011 ($693,924.54), 2013 ($761,599.50), 2014 ($557,031.95) and 2016 ($3,205,390.09). For
species in the Northeast Multispecies complex, annual highs were in 2014 ($900,833.43) and 2015
(5513,093.85). Annual highs for the Monkfish FMP occurred in 2011 ($696,256.03) and 2012
(5681,262.17), while the annual high for the Northeast Small Mesh Multispecies complex was in 2016
(5733,964.39).

8.1.4.1 Fishing within Deepwater Wind Lease Area

Within the Deepwater Wind lease area, the Sea Scallop FMP, the Monkfish FMP, and the Northeast
Multispecies FMP resulted in the most landings (six-year totals of $2,946.466.11, $1,267,574.46, and
$1,000,580.08, respectively; Table 23). Only sea scallops had annual highs exceeding $500,000 in 2015
(51,083,888.70) and 2016 ($786,752.88). The Northeast Small Mesh Multispecies FMP; Skate; Squid,
Mackerel, Butterfish FMP; Summer Flounder, Scup, Black Sea Bass FMP, and spiny dogfish all had regular
landings coming from the Deepwater Wind lease area as well.

8.1.4.2 Fishing within Bay State Wind Lease Area

The Bay State Wind lease area had similar six-year total value species: Squid, Mackerel, Butterfish FMP
(51,762,357.62; Table 24); Sea Scallop FMP ($1,753,413.84); Northeast Multispecies FMP ($1,274,611.96);
and Monkfish FMP ($1,046,294.20). Annual highs for the Sea Scallop FMP were in 2013 ($604,396.34) and
2016 ($570,567.27), while the annual high for the Squid, Mackerel, Butterfish FMP occurred in 2016
(51,494,990.24). The annual high for the Northeast Multispecies complex was in 2014 at $548,426.99.
Additional species/FMPs with regular landings from the lease area were bluefish; spiny dogfish; Northeast
Small Mesh Multispecies FMP; skate FMP; and the Summer Flounder, Scup, Black Sea Bass FMP.

8.1.4.3 Fishing within Vineyard Wind Lease Area

For the Vineyard Wind lease area, the species/FMPs with the largest six-year totals were the Squid,
Mackerel, Butterfish FMP ($1,709,641.30; Table 25) and the Sea Scallop FMP ($1,518,387.53). The annual
high for the Squid, Mackerel, Butterfish FMP was in 2016 at $1,381,315.24; the annual high for the Sea
Scallop FMP was in 2012 at $860,827.35. The additional fisheries with regular landings included bluefish,
spiny dogfish, the Monkfish FMP, the Northeast Multispecies FMP, and the Northeast Small Mesh
Multispecies FMP.

8.1.4.4 Fishing within Statoil Lease Area

The fisheries in the Statoil lease area with the highest six-year total landings values were the Sea Scallop
FMP ($16,403,030.05; Table 26) and the Squid, Mackerel, Butterfish FMP ($1,474,467.35). Annual values
for the Sea Scallop FMP exceeded $500,000 all six years ($6,805,054.97 in 2011, $3,149,266.59 in 2012,
$1,471,671.72 in 2013, $2,641,411.54 in 2014, $1,707,500.43 in 2015, and $628,124.80 in 2016). The
annual high for the Squid, Mackerel, Butterfish FMP occurred in 2011 with $619,032.38. Fishing under
other management plans with regular landings were bluefish; the Monkfish FMP; the Northeast
Multispecies FMP; the Northeast Small Mesh Multispecies FMP, and the Summer Flounder, Scup, Black
Sea Bass FMP.

8.1.4.5 Fishing within OCS-A 0502 and OCS-A 0503 WEAs

There were no very large value landings by species caught within either the OCS-A 0502 WEA (Table 27)
or OSA-A 0503 WEA (Table 28). For the OCS-A 0502 WEA, the Monkfish FMP; Northeast Small Mesh
Multispecies FMP; Squid, Mackerel, Butterfish FMP; summer flounder, black sea bass FMP; and Sea
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Scallop FMP all had fairly regular landings. The Monkfish FMP was the only species/FMP that had landings
from within the OCS-A 0503 WEA all six years.

Please note the interannual variability in the values of landings coming into different states and ports. This
is likely due to shifts in target species’ populations and spatial distributions. This is especially apparent for
species like longfin inshore squid, which have a very short lift history (1-year life span), variable population
sizes, and spatial distributions heavily dependent on environmental conditions.

Additionally, consider that all values presented in this report are ex-vessel values. The true value of landed
seafood to local economies is usually greater than the ex-vessel value since the industry employs more
than just fishermen (i.e. fuel providers, gear manufacturers, ice plants, dealers, fish processors,
transportation welders, and diesel engine mechanics). One study specific to Rhode Island found that the
economic contributions of Rhode Island landings to the overall economy of the state are likely 1.761 times
the ex-vessel revenue (Hasbrouck, Scotti, Stent, Hasbrouck, & Gerbino, 2011).

8.2 FISHING LOCATION

While the spatial data results are summarized below and maps for all fisheries are provided within this
document, it is recommended that the raster layers (.img files) be overlaid on other site-specific layers by
the developers to more clearly identify the areas that may be environmentally sensitive or valuable to the
fishing industry.

Most Massachusetts landings in federal waters came from north and east of Cape Cod, around Martha’s
Vineyard and Nantucket, south of Block Island, and along the New York Bight within the 150-ft. depth
contour (Figure 6). Rhode Island federal landings came primarily from south of Martha’s Vineyard and
Nantucket, all around Block Island with a large chunk to southeast of the Island, in the most inshore
section of the New York/New Jersey bight, and directly south of Rhode Island over 70 nm offshore (Figure
7). Connecticut landings from federal waters came primarily from south of Nantucket, west and southwest
of Block Island, 70+ nm offshore south of Rhode Island and Massachusetts, and along the New York Bight
within the 150-ft. depth contour (Figure 8). New York federal landings came mostly from south of
Nantucket and Martha’s Vineyard, southwest of Block Island (between Block Island and Long Island and
south), 70+ nm offshore due south of Rhode Island, and then inshore along the New York Bight (the inner
section leading into the port of NY and NJ as well as due south of Westhampton Beach, NY; Figure 9). New
Jersey landings from federal waters were caught mostly in the Hudson Shelf Valley and the area due south
of the center of Long Island (-73° longitude), as well as between Long Island and Block Island (Figure 10).

The four highest value species/FMPs with fishing activity in the various WEAs were the Sea Scallop FMP;
the Squid, Mackerel, Butterfish FMP; the Northeast Multispecies FMP; and the Monkfish FMP. For the Sea
Scallop FMP, there appears to be the most activity in the Statoil lease area, primarily the southeastern
half of the site (Figure 95). The heaviest scalloping occurs in OCS lease blocks 6763, 6764, 6812, 6813,
6862 and 6863, which are all only partially leased, except for 6812, which is fully leased to Statoil (Figure
5). There is also some activity just offshore the westernmost portion of the Deepwater Wind north lease
area (OCS-A 0486), within OCS lease blocks 6914 and 6964, which are only partially leased (aliquots G, H,
and D for 6914 and aliquots C, D, G, H, K, and L for 6964; Figure 3). Scalloping occurred most heavily within
both the Statoil and Deepwater Wind lease areas in 2011 (Figures 116, 122, and 129).
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The majority of Squid, Mackerel, Butterfish FMP activity occurs just south of Nantucket and Martha’s
Vineyard, though there is a pocket that overlaps with the northwestern section of the Statoil lease area
(Figure 102). Overlap with higher densities of activity occurs in lease blocks 6655 (aliquot P), 6656 (aliquots
I-P), and 6706 (aliquots B, C, D, and H; Figure 5). In 2011, the highest density of Squid, Mackerel, Butterfish
FMP activity within the study area occurred within the Statoil lease area (Figures 136 and 150). In 2013
and 2014, the there was also some overlap with the northwest section of the lease area (Figures 152 and
153). In addition to the Statoil lease area, the Bay State Wind lease area (lease blocks 7072 and 7073;
Figure 4) and Deepwater Wind south lease area (OCS-A 0487 lease block 6971, aliquots A-H) had medium
density activity (Figure 145) in 2013.

The Monkfish FMP appears to be the species with the most fishing activity overlap the WEAs, chiefly the
Deepwater Wind and Bay State Wind lease areas, as wel