Virtual Information Session For Fishermen

August 25, 2020




Who we are

How did we get here?
Overview of Vineyard Wind 1
Overview of Park City Wind
Cable Installation & Monitoring

Fisheries Science

Fisheries Outreach
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Questions?



Vineyard Wind, established in 2010 with the name Offshore MW, is an American
offshore wind development company backed by a 50-50 partnership of Avangrid
Renewables and Copenhagen Infrastructure Partners (CIP)

Based in New Bedford, MA
with teams in Boston, MA and

Bridgeport, CT l‘ - Avangrid Renewables

* Headquartered in Oregon with
offices in Connecticut

Holds 2 federal lease areas RENEWABLES - Expertise in wind farm
development nationwide
. - Copenhagen Infrastructure
In development: partners (CIP)
Vineyard Wind 1 (MA) | o=t  Public pension fund investment

_ _ -« - - firm with a history of investing in
Park City Wind (CT) renewable energy projects




Vineyard Power, a non-profit on Martha's Vineyard, with
more than 1,400 members

Entered into Community Benefit Agreement in 2015
Partnership to bring offshore wind power to the region
Cooperating on community engagement and

stakeholder outreach




€l

Y Y
N

X T -
\ A Y,

2008 2010 2015 2016 2018 2019
Mass. Passes Federal First Federal Mass. Passes First Mass. MA, NY, CT
Global Siting Lease Area Energy Procurement Procurements
Warming Process Auction Diversity Act (800 MW) (3,300 MW)
Solutions Act Begins ik
. NY RI

P ‘ Bay State Wind
[ Pro;mo:n:n:b:‘:l;;"‘\ ‘_.”’c;-an;am:uxrm:oa REVOIUtlon Wlnd (704 MW) - = .
o VENEEERE South Fork Wind Farm }'-' y— Vineyard Wind 1
PA (130 MW) I (600 M)
bR ! Sunrise Wind (880 MW) / \
Park City Wind (804 MW) Vineyard Wind
Skl Equinor
""""" NJ Empire Wind (816 MW) )
[Blodk fani it R Wiy Mayflower Wind (804 MW)
EEEEE R S0
i

— Atlantic Shores Offshore Wind

Massachusetts

ald DE Ocean Wind (1,100 MW)
) L T A @rsted, PSEG
5_ MD ‘ Skipjack Wind Farm (120 MW)
= P aeri » MariWin (269 MW)

Fed/State Boundary
OCS Blocks
[ Row OCS-A 0506 (The Narragansatt Electric Co.)
I Lcase OCS-A 0486 (Deepwater Wind)
B Lcase OCS-A 0487 (Deepwater Wind)
Lease OCS-A 0500 (Bay State Wind)

Unnamed Dominion Energy Project (2,640 MW)
VA ‘/(

Coastal Virginia Offshore Wind (12 MW)

| Proposed Lease OCS-A 0520 (TBD) ‘/ v I N E YA R D w I N D )
I s Lo 0C5 A 522120 NC Avangrid Renewables




Offshore Substation

LEASE AREA
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OVERVIEW OF VINEYARD WIND 1

Generation Capacity
« 800 Megawatts (MW)
« Enough energy for over 400,000 homes
and businesses

Turbine area (OCS-A-501)
« 14+ miles South of the Islands
* 35 miles from Cape Cod

Construction, Operations & Maintenance
« Construction staging at the Port of New
Bedford or other nearby ports
« Long term operations based in Vineyard
Haven
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MAP KEY

0 Offshore Substation

Electric Grid Interconnection
e « Substation in Independence Park
e Cable landfall in Barnstable
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OVERVIEW OF PARK CITY WIND e 1

Similarities with Vineyard Wind 1 Tl G e e "%
« 804 Megawatts (MW) = electricity for over 400,000 S // |
homes 3 e . i
« Emissions reductions, reliability, ratepayer benefits s T [N i
. Located adjacent to Vineyard Wind 1 —— gl
 Similar offshore cable transmission route =D TR WHIET S |
« Similar revenue commitment and sewer infrastructure < (I SN z
benefits for Barnstable TACE R R AU
 Similar commitments to offshore construction schedule —— RS Rl O
and road repaving in Barnstable N e,
Electric Grid Interconnection - ﬁﬁ
« Substation to be located on Shootflying Hill Road & i -
connecting to existing West Barnstable Substation =
« Cable landfall at Craigville Public Beach or Covells
Beach as an alternative
Timeline , _—
* Onshore construction anticipated: 2023 7 o
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HDD DEPTH PROFILE FOR COVELL'S BEACH

HDD ENTRY POINT — —— BEACH EDGE OF PARKING LOT CONDUIT DEPTH = 2.6m
30'(9.1m) FROM EDGE OF PARKING LOT
ENTRY POINT = 1m DEEP AT DRILL PIT

— MIDDLE OF BEACH CONDUIT DEPTH = 6.7m

1

BACK EDGE MEAN HIGH WATER CONDUIT DEPTH = 8.4m
OF PARKING LOT

e Tunnels from the
beach parking lot to
1,000 feet offshore

Cable conduit
installed
approximately 30
feet beneath the
beach at the tide
line

( MEAN SEA LEVEL CONDUIT DEPTH=9.1m

P.T. CONDUIT
DEPTH = 8.0m
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1yes of removed. For delalls ACANN 2 T acTvaton. See (50 Light List.

[] Offshore export cable corridor c| "
[ Lease area OCS-A-0501 )

|

|

—— MA coastal zone boundary

%/ VINEYARD WIND

* Width: 3,100 — 5,100 feet
* Length: ~48 miles
(Park City Wind includes ~14 miles within
lease area OCS A-0501)
* Number of cables: 4
(2 for Vineyard Wind 1, 2 for Park City Wind) — .
e (0CS-A-0501) 2
» Target burial depth: 5 — 8 feet “" AR I
« Temporary trench width per cable: 3.5 feet ** - 4 A Y,




EXPORT CABLES: INTER-ARRAY CABLES: | Typical Submarine Cable Cutaway

(Figure 3.1-7, page 75, Volume | of the Construction & Operations Plan for Vineyard Wind 1 filed with the Bureau
of Ocean Energy Management)

Size: 10-11 Size:
Inches diameter 5-6 inches diameter

Type: 220-275 [l Type: 66 kv AC ﬁﬁ )
kv AC

® 00O O0VOO0OOO

Design:

¢) Conductor (Al or Cu) ) Swellable tape €) Filler profiles
@ Inner semi-conducting layer 0 Lead sheath (l) Bedding (PP)
€) XLPE insulation ) PE oversheath () Armouring

) Outer semi-conducting layer ) Fibre optic cable () Outer sheath (PP)




2020: Record of Decision expected in
December

2021: Onshore Iinfrastructure work expected
to begin

2022: Offshore installation expected to begin

Select Time of Year (TQOY) restrictions for
Installation:

« Offshore export cables: No installation in
Northern Nantucket Sound April — June

« Cable landfall and horizontal directional
drilling (HDD): No installation May —
September (per Host Community
Agreement)




Vertical Injector Tool (right): This type of jet plow uses high-
volume low-pressure water jets to loosen a trench in the seabed
into which the cable is lowered.

HD3 Plough (below): A type of jet plow that uses an additional
jetting arm forward of the plough to loosen the seabed into which

a cable is lowered
(Images: Page 3-4, Appendix A, COP Addendum for Vineyard Wind 1)
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Figure 1 - Vertical Injector Configuration Installing Cable

Figure 2 - HD3 Plough



Rock Placement
(right): Gravel/rock
placed on top of a
laid cable

(Image Source: NYS Fisheries
Technical Working Group
Presentation 7.17.2020)

Concrete Mattress (below): Prefabricated
flexible concrete coverings laid on top of the
cable

Half-Shell Pipe
(right): Two
half shell pipes
fixed around
the cable to
provide
protection

(Image source: trelleborg.com

(Image source: subseaprotectionsystems.com)



Vineyard Wind has collected geological
data about the cable corridor from 2016 to
2020

« Geophysical surveys - remote sensing
o Side scan sonar
o Multibeam sonar
o Magnetometer

« Geotechnical surveys - physical sampling
o Cone penetration testing (CPT)
o Benthic grabs
o Vibracore

« Visual Imagery
o Underwater cameras



Side scan sonar image

Muskeget Channel - showing a
concentration of coarse material and
boulders in relatively shallow water west
of Muskeget Rock

(The black line in the middle is an
outgoing sonar pulse, not a trench)

(See Volume I, Appendix G, Figure 3.2-7 of
Vineyard Wind Connector 2 filing with the
Massachusetts Energy Facilities Siting Board
(EFSB))




CABLE CORRIDOR SURVEYS

(See Volume II, Appendix G, Figure 3.2-3 of Vineyard Wind Connector 2
filing with the Massachusetts Energy Facilities Siting Board (EFSB))
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» Geological and biological sampling began in the Vineyard

Wind Project area in 2016.
« 6 major habitat zones have been identified
» 5 zones are in the Offshore Export Cable Corridor (OECC)

Project Region and

. Habitat Type
Habitat Zone

Flat fine/silty sand habitat, deeper water offshore (30-50 m) within the
WDA
OECC -1 Flat sand-mud habitat, deeper water offshore (>20 m), along the OECC
segment nearest the WDA
Sand and gravel with patches of course materials with some small sand
OECC-2 waves/ mega ripples, waters from 6-30 m, along the OECC between
Martha’s Vineyard and Nantucket
- Faderal State Boundary
Mainly featureless sandy bottom with some patches of dense shell hash L o e OO
Auster (1998) Primary Habitat
OECC-3 and high ripples/sand waves, waters from 10-20 m along the OECC in ® Biogenic structures
® Flat sand, Mud
Nantucket Sound Flat sand, Mud/Pebble cobble
@ Fiat sand, Mud/Sand waves
OECC -4 Flat, featureless sand with some silty areas, shallow water depths from 1- ® Pebble/Cobibie wih sponge
10 m) along the OECC nearest shore o]
Sand wavesPebble cobble
® Shell aggregate
High relief bottom topography with abundance of coarser material and R iy
Geologic Zones Zone 3
OECC-5 hard bottom areas, high currents, water depths between 6-15 m, along B Zone 1 Zone 4
| Zone 2
the OECC in the middle of Muskeget Channel ;_"“ - _:N s fwi“;:mm
Dote Center's 16066 US Costal Rebat Moot o)




Post-construction monitoring planned in years 1, 3 and, if needed, year 5.
Two impact transects per each of the 6 habitat zones.

« Benthic grab sampling will be
along each transect at: Om,
50m, 100m, and 150m from
potential impact.

» Video survey will be captured
along 300m of each impact
monitoring transect -
perpendicular & parallel

Multibeam depth sounding coverage will

be collected on the entire cable corridor
area

Control stations approx.
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* Precise location and burial depth of cable is recorded as installation occurs

« Post-installation cable monitoring:

« Occurs annually for first three years and then every third year
thereafter

« Cable temperature is monitored constantly
« Changes in temperature may indicate changes in burial depth
« Geophysical surveys (bathymetry, sonar, imaging, etc)
« Comparison of bathymetry data sets shows changes in the seafloor

 |If needed, reburial may be attempted



FISHERIES SCIENCE

1. Establish baseline data pre-construction
2. Minimize disruption during construction
3. Document impacts post-construction

OBJECTIVE:

MONITOR IMPACTS OF
OFFSHORE WIND FARMS ON
FISHERIES

SMAST researchers conduct drop
camera surveys in Vineyard Wind lease
areas in 2019

5

Collaborations with the UMass Dartmouth School for Marine
Science & Technology (SMAST) since 2017.

.V.
\)nl er: S/O,
Gnoun®®

g o England Partnership with New England Aquarium to document highly

rotesting the blue planet migratory species in offshore wind lease areas.

' .F/

SMAST researchers on the F/V Heather
Lynn conduct trawl surveys in Vineyard
Wind lease areas in February 2020




DROP CAMERA SURVEY:

VW_501BACI
Station: 210 _Quadrat: 1

Temperature: 11.69°C
Depth: 21.89 Fathom

40.987257N 70.350068VV
3:51:39.000 PM 7/17/2019

FISHERIES SCIENCE

VENTLESS TRAP SURVEY:

TRAWL SURVEY:

Trawl Vessel
S ——
u\
O
\ N
\ > /@
\ %,
0
\ S5 8
Trawl Doors

Headrope

Codend

PLANKTON SURVEY:




Vineyard Wind partners with Fisheries Reps who work
in a variety of fisheries to help share information about
Vineyard Wind projects. They receive compensation
but are not employees of Vineyard Wind.

« Jim Kendall, New Bedford Seafood Consulting

» Michael Theiler, Coastal Asset Management

« Beth Casoni, Mass. Lobstermen’s Association

* Fred Mattera, Commercial Fisheries Center of R
« Martha’s Vineyard Fisheries Preservation Trust

* New Bedford Port Authority

THA’S VINEYARD

M
FISHERMEN'S

"PRESERVATION - TRUST-

COMMERCIAL FISHERIES
CENTER OF RHODE ISLAND

PORT OF

NEW BEDFORD -

St ey Task rorce A/

* Vineyard Wind is a member of RODA's Joint
Industry Task force.

This group was created to improve
communications between the commercial
fishing industry and offshore wind energy
developers.

Goal: provide a more structured process to
explore improved approaches to project
siting, design, and operations between the
two industries.

RODA is a broad membership-based coalition
of fishing industry associations and fishing
companies.



FISHERIES COMMUNICATIONS

0.’ = Brefod "/ == & Vineyard v/
. rste S Y )
equinor MA:(/\S}SBVER EVERSSURCE '\ YARD Ml @ Wind sends VUASARR WIRD
notices about
th e Vesse IS During the month of February, 2020 the University of Massachusetts Darmmouth School for
Marine Science and Technology (SMAST) is conducting a fisheries trawl survey following the

an d Northeast Area Monitoring Assessment Program (INEAMAP) protocols within the Vineyard
Wind Lease Areas (501 North; 501 South; 522) and a control area (see attached chart).

eq u I I I l nt The first trip will survey in lease area 501 North with 20 tows inside the lease area and 20 tows in

E . the adjacent control area. Subsequent trips will survey in lease areas 501 South and 522 with 10
deployed I n tows in each.
; Date(s)

th e I e ase (Multiple Trips throughout the month of February)
areas.

A

WINTER FISHERIES TRAWL SURVEY PLAN

Location(s)
All Lease areas: 0501 North; 0501 South; 522 and a control area.

FISHERIES LIAISONS FROM EQUINOR, ®RSTED/EVERSOURCE, } b S Ty
MAYFLOWER WIND AND VINEYARD WIND WILL BE AVAILABLE . 2 \ 10 ey Vossal HI IERFHER (Wl
DURING MONTHLY PORT HOURS FOR COMMERCIAL AND ‘ ; AN NG e e ¢l ‘7 )m Port: Point Judith, RI
RECREATIONAL FISHING INQUIRIES, COMMENTS AND BT (TR ooy e 22 = Ll L -
FEEDBACK FOR THE RI/MA WIND ENERGY AREAS : 7 =2 . ‘ : ]

Boatracs: Heatherlynn@boatracs.com
Standing by on VHF channel 16 & 13

3 eyard 8964
700 Pleasam Street, Suite 510 New Bedford MA 02740

* 50871




WEBSITE RESOURCES FOR FISHERMEN

inevardwind.co
mariner-updates

4 ;/ :,/
VINEYARD Frojezn VINEYARD B cnity F v VI:IEI:;RD
WIND WIND

WE WANT TO HEAR FROM FISHERMEN

Vineyard Wind is commitied o working with the fishing industry so thay

er offshore. This

{ )

Respond to ihese bricf questionnaives:

riing with Vineyard Wind e g the

ative in 2010 and meet

ot Vineyard Wind firmly helieves that offshore wind developers must RESPON E OFFS E SCIENCE ALLIAN
hundreds of fisherics stakeholders including

crmen af various gear 5 A
support good [isheries studies and science as the offshore wind industry

Vineyard Wind's Offshore Wind Mariner Updates include important details of operational activities within our lease areas (0501 North; 0501 South;

iypes, lishing advocacy organbzations, and local fisherics groups who are

) ws up alongside the region’s oldest offshore industry- fishis Vineyard Wind is supportive of

by olfshore wind development in the Vineyard 722 and a control arca). They include where we are working, an estimated timeline and vessel information. Sign up for Offshore Wind Mariner X
. related surve s, and key rescarch milestones are provided below p the Responsible Offshore Science
on the outer continental shell off the coast of Upaaics bere i
These studies should be in addition to past and on-going hasic rescarch Alliance (ROSA), founded in

Ruiger’s Survey on COVID-19 most likely to be af
Economic Impacts Wind lease areas laca

Massach

the permitting, construction, operations, and decommissioning of our
Navigational Alds Survey projects.

s. We are committed 1o continued communications through

such as conducted by the Bureau of Ocean Energy Management March 2019 by the Responsible
OMshore Development Alliance

All fisheries survey and science reports to Vineyard Wind will be = =

S ROSA advances regional lisheries research and monitoring related 10

provided here, and updates of ke ilestones provided below

i ok ok i 7 offshore wind development in federal waters. ROSA's organizing

VINEYARD WIND

v v X f k was developed hip with ! -
ramework was developed in partnership with state and federal regulators
Radar Questionnaire VINEYARD WiND VINEYARD WiND VINEYARD WIND T T T g
. GEOTECHNICAL & ENVIRONMENTAL SURVEYS and support from Vineyard Wind and other offshore wind developers.
ENVINONMENTAL SURVEYS aEoTECHMICAL SURVEYS GEOPHYSICAL SURVEYS

Learn more about ROSA and it's framework.

HIGHLIGHTS OF OUR WORK:

ONGOING SURVEYS

* 10+ years and hundreds of mestings with lishermen and lishing organizations

o 15t US developer o hire a fisheries representative J J =

o SZ000,0004 per year spent for fisheries h conducted by a leading university OFFSHORE WIND OFFSHORE WIND OFFSHORE WIND OFFSHORE WIND

o All fisheries research and data made publicly available MARINER UPDATE NO.30  MARINER UPDATE NO.29 MARINER UPDATE NO.28  MARINER UPDATE NO. 27 i 4

* 2 fisheries Haisons dedicated 1o work with an expanding network of fisheries representatives o communicate: throughout southeastern New Ensireamentel Serscys Gonteclmion] & Ensirosmental Sarucys Gentecknical Sarseys rocys - Nantucket Sownd and s

England and New York el
]
Contact our Fisheries Liaisons: Contact our Marine Liaison: Lobster Ventless Trap, Bottom Trawl Survey Drop Camera Survey

Black Sea Bass, Plankton
Survey

- B COMPLETED REPORTS
s

OFFSHORE WIND OFFSHORE WIND OFFSHORE WIND OFFSHORE WIND OFFSHORE WIND
MARINER UPDATE MARINER UPDATE MARINER UPDATE MARINER UPDATE MARINER UPDATE



www,vineyardwind.com/fisheries
https://www.vineyardwind.com/fisheries-science
https://www.vineyardwind.com/offshore-wind-mariner-updates

Contact us: o Sign up for Updates & Text Alerts | =

Crista Bank, Fisheries Liaison

www.vineyardwind.com/fisheries

Caela Howard, Fisheries Liaison

QUESTIONS?



mailto:cbank@vineyardwind.com
mailto:choward@vineyardwind.com
http://www.vineyardwind.com/fisheries

Summary of Questions & Answers

Note: The following is a summary of the questions submitted by attendees at Vineyard Wind’s Virtual

Information Session For Fishermen on August 25, 2020. Included below are Vineyard’s Winds responses to
those questions.

Q: In areas where there are shifting sand waves, how do you bury the cable to the 5-8' target burial depth? Muskeget
Channel has such intense currents and tides. How do you know that there will not be washouts or scouring?
A:The cables will be buried below the stable seabed beneath the trough of any sand waves. Extensive study of the seabed
conditions and comparison of data from multiple years has been used to determine where the stable seabed exists, and the
cable will be buried at least 5 feet below this level; therefore, washout or scour along the cable is not expected.

Q: You have described multiple cable burial jet plow tools. What is their maximum cable burial depth achievable? How do you

deal with boulders? Can these jet plow tools be switched out on the fly?
A: Extensive survey data has been collected to help identify where boulders are present. The routes for the cables have been
designed to avoid as many boulders as possible. Where boulders are present, they will be moved to the side using a submarine
tool immediately prior to installation. No, these tools cannot be switched out on the fly — that is why it is important to have so
much data about the seabed conditions prior to installation. Extensive surveying has provided a road map of where we will use
each tool. The currently planned tool, the vertical injector, can achieve a depth of more than 20 feet and are particularly useful in
areas with sandwaves since it eliminates the need to dredge.



Summary of Questions & Answers
(continued)

Q: How do the cables shield Electromagnetic fields?
A: Cables have built in metal shielding and will be buried to depth of 5 to 8 feet which provides further shielding. Electric Fields (EF)
are negligible for buried cables. Magnetic fields (MF) are significantly reduced for buried cables. Modeling of MF from project-specific
submarine cables indicated magnetic fields from both AC and DC cables would be much lower than the Earth’s magnetic field and

likely only able to be sensed, if at all, directly over the cable centerline. Modeling also confirmed that EMF from cables decreases with
distance.!

Q: In the post installation monitoring how will the EMF be monitored; will this be measured at the same frequency as the burial
depth?
A: EMF will not be monitored because the expected Magnetic Fields (MF) are expected to be low (less than the Earth’s own natural

magnetic field) and because recent, comprehensive studies of EMF show that impacts to bottom-dwelling invertebrates and other
fauna are negligible.?

Q: What are the plankton tow surveys measuring? Do you measure Chlorophyl?
A: Plankton tows occur twice a month from June through October during the lobster survey. Chlorophyl is not measured. Bottom
temperature, pH, dissolved oxygen and salinity sensors are attached to the lobster traps and remain there for the season.

Q: Are the export cables armored and grounded?

A: Yes, each cable has multiple layers of insulation and armoring, and is grounded at each end, at the electric service platform and at
the beach landfall.

1 Gradient Corporation. (2017). Electric and Magnetic Field (EMF) Modeling Analysis for the Vineyard Wind Connector Project. Prepared for Epsilon Associates, Inc. and Vineyard Wind LLC.
2 Evaluation of Potential EMF Effects on Fish Species of Commercial or Recreational Fishing Importance in Southern New England. U.S. Dept. of the Interior, Bureau of Ocean Energy
Management, Headquarters, Sterling, VA. OCS Study BOEM 2019-049. 59 pp.



https://espis.boem.gov/final reports/BOEM_2019-049.pdf

Summary of Questions & Answers
(continued)

Q: What is the total number of possible foundation locations is in your OCS-A-0501 lease area with the 1 x 1 E-W grid?
A: We estimate approximately 200 turbines and/or ESP locations in the Vineyard Wind 501 lease area with a 1 by 1
nautical mile layout. However, the exact number of turbines will vary because not every turbine location is buildable and
the final layout is yet to be determined for all of the project areas as there may be further consultation through the
permitting processes

Q: Are cables within the wind farm buried at the same depth as transmission cables from the grid to the shore?
A: Yes, with the exception of the cable at the landfall which is buried up to 30 feet below the beach.

Q: I have seen images from the North Sea wind farms that show significant sediment plumes downstream of the
monopiles. What has your analysis shown as to the changes in the water column vertically?
A: The conditions necessary to create sediment plumes are absent at the Vineyard Wind Lease Area. The Vineyard Wind
site has deeper water, slower currents, and very low sediment mobility compared to the North Sea and other European
sites where sediment plumes have been observed. As such we do not expect sediment plumes to form.

Q: For clam dredges operating near cables, what are the hazards and responsibilities?
A: We are not aware of any cases of electrocution coming from vessels and subsea equipment striking submarine cables.
If an impact occurs which exposes the core the system would trip. The cable metallic shield and seawater will act to
dissipate any electric potential along chains or cables before reaching the vessel.

Q: What is the voltage being transmitted through the buried power cable?
A: The offshore export cable is 220-275 kV HVAC, and the interarray cable is 66 kV HVAC.



