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Please find enclosed our Biological Opinion regarding the effects of Deepwater Wind, LLC’s
proposed construction and operation of the Block Island Wind Farm (BIWF) and Block Island
Transmission System (BITS), in the waters of Rhode Island Sound, on ESA listed species under
our jurisdiction. The U.S. Army Corps of Engineers (USACE), New England District, and the
Bureau of Ocean Energy Management (BOEM), are the action agencies. This Opinion considers
effects of the following activities: (1) construction of the BIWF and BITS; (2) commissioning of
the structures (3) operation, maintenance and repair of the BIWF and BITS, and (4)
decommissioning of the BITS and BIWF. In the Opinion, we conclude that the proposed action
may adversely affect but is not likely to jeopardize the continued existence of ESA listed North
Atlantic right, humpback, or fin whales or any DPS of Atlantic sturgeon.

The Opinion includes an Incidental Take Statement (ITS), which exempts the incidental take (via
harassment) of loggerhead, leatherback, Kemp’s ridley and green sea turtles and Atlantic
sturgeon due to exposure to disturbing levels of noise due to impact pile driving. We have also
concluded that the proposed action is likely to result in the incidental take (via harassment) of
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7(0)(2) to apply. USACE has a continuing duty to regulate the activity covered by this
Incidental Take Statement. If USACE (1) fails to assume and implement the terms and
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1.0 INTRODUCTION

This constitutes NOAA’s National Marine Fisheries Service’s (NMFS) biological opinion,
(Opinion) issued in accordance with section 7 of the Endangered Species Act of 1973 (ESA), as
amended, on the effects of Deepwater Wind Block Island, LLC’s, and Deepwater Wind Block
Transmission, LLC’s, proposals to construct and operate the Block Island Wind Farm (BIWF)
and its associated Block Island Transmission System (BITS), respectively.! The U.S. Army
Corps of Engineers (USACE) is the lead Federal agency for the proposed construction and
operation of the BIWF and BITS. The ACOE will authorize the construction and operation of the
BIWF and BITS via the issuance of individual permits under Section 10 of the Rivers and
Harbors Act and Section 404 of the Clean Water Act to Deepwater Wind. Additionally, as
Deepwater Wind has submitted to the Bureau of Ocean Energy Managment (BOEM) a right-of-
way (ROW) grant request for the installation of the portion of the BITS that traverses Federal
waters between Block Island and the Rhode Island mainland, BOEM is also a Federal action
agency for this consultation.?

This Opinion is based on information provided in the September 2012 and 2013 Deepwater
Wind Block Island Wind Farm and Block Island Transmission System Environmental Report
(ER), correspondence with USACE, TetraTech, and Deepwater Wind, and other sources of
information provided to us through November 8, 2013.% A complete administrative record of this
consultation will be kept on file at the NMFS Northeast Regional Office. Formal consultation
was initiated on July 12, 2013.

2.0 CONSULTATION HISTORY

On July 5, 2012, the USACE requested consultation pursuant to section 7 of the ESA, on the
effects of the construction and operation of the Deepwater Wind project. The USACE requested
our concurrence with their determination that the proposed Deepwater Wind project “may affect,
but is not likely to adversely affect” any listed species under our jurisdiction. To support their
determination, USACE provided a May 2012 ER for the action. Based on our review of the May
2012 ER, in a letter dated August 7, 2012, we requested additional information on the proposed
action.

In a letter dated October 9, 2012, the USACE provided us with additional information, as well as
a revised ER (dated September 2012). On November 8, 2012, we held a follow up conference
call with the USACE and Deepwater Wind, LLC, where Deepwater Wind, LLC, indicated that
“take” of a small number of ESA listed whales and sea turtles, in the form of harassment from
underwater noise, was likely. Based on this, we determined that formal consultation was
necessary. At that time we also requested additional acoustic analysis for all ESA listed species
in the project area. In a letter dated November 13, 2012, in response to the USACE’s issuance of

! Deepwater Wind Block Island, LLC, and Deepwater Wind Block Transmission, LLC, are both subsidiaries of
Deepwater Wind Holdings, LLC; collectively termed “Deepwater Wind.”

2 ROW Grant request was submitted to BOEM on October 7, 2011. A General Activities Plan was submitted to
BOEM on April 20, 2012. BOEM published a request for competitive interest in the Federal Register on May

23, 2012 (77 FR 30551). BOEM published a Determination of No Competitive Interest on August 7, 2012.
BOEM has not yet approved the ROW easement for Deepwater Wind.

®The Environmental Reports constitutes the Biological Assessment for the proposed action .
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a public notice on the proposed Deepwater Wind Project, we re-emphasized the need for
additional information and analyses on the underwater acoustic footprint of the proposed project
and its effects on our ESA listed species. In response to our November 2012 comments and
request for additional information and analyses, we received a letter from the USACE, dated
April 8, 2013, that included an updated acoustic report. On June 18, 2013, we received additional
information on vibratory pile installation.

On July 12, 2013, we received the USACE request for formal consultation. In a letter dated July
24, 2013, we informed the USACE that we received all the information necessary to initiate
formal consultation and as a result, July 12, 2013, serves as the initiation date for formal
consultation. On September 26, 2013, we were notified by Deepwater Wind of project
modifications, with additional details of these modifications provided on September 27, 2013.
We requested additional information regarding these modifications on September 27, 2013. We
received this information on November 8, 2013.

3.0 DESCRIPTION OF THE ACTION

The USACE is proposing to issue permits to Deepwater Wind Block Island, LLC, and
Deepwater Wind Block Transmission, LLC, for the construction, operation, and
decommissioning of a 30 mega-watt (MW) offshore wind farm (i.e., BIWF) and the BITS,
respectively (see Appendix A).* Once constructed, the operational life of the BITS and BIWF is
25 years, with decommissioning expected to last an additional two years beyond that.

The BIWF will be constructed in Rhode Island State territorial waters approximately 3 miles
southeast of Block Island and will consist of five 6-MW wind turbine generators (WTGS),
spaced 0.5 miles apart; a submarine cable interconnecting the five WTGs (i.e., Inter-Array
Cables; total length approximately 2 miles); and a 34.5 kilovolt (kV) submarine transmission
cable (i.e., Export Cable), which will originate from the northernmost WTG and travel 6.2 miles
to a manhole/interconnection point on the Block Island mainland where the submarine cable will
be splice with a terrestrial cable that will continue on shore to the BIWF Generation Switchyard
(BIWF Switchyard) which is part of the Block Island Substation located on the Block Island
Power Company’s property.”

In connection with the BIWF, the BITS, a 34.5-kV alternating current bi-directional submarine
transmission cable, will be installed from Block Island to the Rhode Island mainland, in the
Town of Narragansett. The BITS cable will originate from the BITS Island Switchyard, which is
also part of the Block Island Substation. The terrestrial portion of the BITS cable will traverse a
terrestrial cable route from the Switchyard to a manhole located in the parking lot of Block
Island’s Crescent Beach. From the manhole on Crescent Beach, the BITS terrestrial cable will be
spliced with the BITS submarine cable that will traverse Rhode Island State territorial waters and

* Deepwater Wind Block Island, LLC, and Deepwater Wind Block Transmission, LLC, are both subsidiaries of
Deepwater Wind Holdings, LLC; collectively termed “Deepwater Wind.”

® The Block Island Substation will be the point of interconnection between the BIWF and the BITS. The Block
Island Substation will consist of two adjoining switchyards, one dedicated to the BIWF (BIWF Switchyard) and the
other dedicated to the BITS (BITS Island Switchyard).



Federal waters, to an interconnection point/manhole on the Rhode Island mainland (i.e.,
Scarborough State Beach (Scarborough Beach)). Once on the mainland, the terrestrial cable will
continue to the Dillon’s Corner Switchyard, and from there, traverse another 0.9 miles to an
interconnection point at the exiting Narragansett Electric Company’s National Grid Wakefield
Substation, South Kingston, Rhode Island. In total, the submarine portion of the BITS will be
19.8 miles long. Because the transmission line crosses through Federal waters, the applicant must
obtain a Right of Way from BOEM,; this was issued in 2012.

Specific details on the construction, operation, maintenance, and decommissioning of the BIWF
and BITS are provided below.

3.1 BIWF
3.1.1 Wind Turbine Generator Overview

The BIWF will consist of five, 6 MW WTGs arranged in a radial configuration spaced
approximately 0.5 miles apart. Each turbine is pitch-regulated with active yaw to allow it to turn
into the wind. Each WTG is comprised of a tower, a three bladed rotor, and a nacelle. The blades
of the rotor are manufactured from fiberglass-reinforced epoxy, and will be approximately 253
feet to 271 feet in length. The blades are mounted, via pitch bearings, to the end of the nacelle
and can be feathered 80 degrees for shutdown purposes.® The energy created from the rotation of
the blades is relayed to the nacelle, which is the portion of the WTG that encompasses the drive
train, supporting electromotive generating systems (e.g., yaw system, transmission system, and
generator) that produce the wind-generated energy. The nacelle also contains the control and
electrical systems of the WTG.” The nacelle would be mounted on a manufactured tubular
conical steel tower. The steel towers will range in height between 269 feet and 328 feet and will
be approximately 22 feet in diameter at the base and 15 feet in diameter at the top. A
prefabricated access platform and service vessel landing (approximately 60 feet from mean low
water (MLW) would be provided at the base of the tower, which will be supported by a 4-leg
jacket foundation that is secured with four, through the leg foundation piles, between 42” and
54” in diameter. Control, lighting, and safety systems will be installed on each WTG as well.

Each WTG will be interconnected via a 34.5-kV submarine cable system connecting the WTGs
in a serial radial inter-turbine (inter-array cable) configuration, with turbine “5” located closest to
the Block Island shoreline. A separate 34.5-kV cable (termed “export cable”) will connect the
WTG array to the switchyard located on Block Island (the BIWF Generating Station situated in
the Block Island Substation area); this cable will leave from WTG 5 and will land on the
shoreline of Block Island to be interconnected with the terrestrial cables of the BIWF Generating
Station switchyard.

® Feathering is the process of adjusting the pitch of the blade to stop the rotor when wind speeds reach or exceed the
maximum rated speed for the turbine. For the Block Island WTG; the WTG will operate between a cut-in wind
speed of 4.5 miles per hour (mph) and a cut-out wind speed of 67 mph.

"The WTGs will be equipped with a Supervisory Control and Data Acquisition (SCADA) system providing remote
control and monitoring of the WTGs from an operations center onshore (i.e., Block Island Substation and Dillon’s
Corner Switchyard located on the Rhode Island Mainland).
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3.1.2 Construction of the Offshore Wind Turbine Generator Array
Offshore construction will be completed according to the following sequence:

Transportation of the foundations to the WTG installation site;
Mobilization of equipment;

Installation of the foundations;

Installation of the cable systems; and

e Installation of the WTGs.

Details of each phase of construction are described in the following sections.
3.1.2.1 Foundation Transportation

The foundations of the WTGs, including piles, jackets, and transition decks will be fabricated in
the U.S. Gulf of Mexico region, most likely in Texas or Louisiana. Once foundation components
have been fabricated, the fabrication contractor will load out and tie down the structures for
transportation on barges to Rhode Island. The jacket, deck, piles, and all other platform
components and appurtenances will then be towed by ocean-going tugs to either the WTG
installation sites (in Rhode Island Sound), where the installation vessels will be mobilized, or to
one of the designated offshore support areas in Block Island Sound (See Appendix A).

3.1.2.2 Mobilization of Equipment

The WTGs and smaller secondary equipment will be transported to the staging facility on
Quonset Point, Rhode Island, prior to construction. During construction, transportation barges,
material barges, and other support vessels will transport the project components and equipment
to the offshore construction sites. Appendix B provides a figure of the proposed vessel routes as
well as a table of potential vessels that may be used for offshore construction.

3.1.2.3 Foundation Installation

Each WTG will be supported by a 50-foot x 50-foot four-leg jacket foundation that is secured to
the sea floor with four, through the leg foundation piles that are between 42” and 54” in
diameter. Each jacket member is joined together in a lattice structure, which sits on the seabed
supporting the WTG.

Offshore installation of the jacket foundations will be carried out from 500-foot derrick barges
moored to the seabed by an 8-point mooring system consisting of 10-ton anchors with a
maximum penetration depth of 10 feet.® The derrick barge will be anchored at the location of the
first foundation, most likely the most northern WTG. Prior to commencing installation activities,
the seabed will be checked for debris and levelness within a 100-foot radius of the jacket
installation location, and debris will be removed (e.g., via a grapnel) as necessary. Each jacket

8 Alternatively the installation may be executed from the same jack-up vessel that will be used for the WTG
installation.



will be lifted from the material barge, placed onto the seafloor, leveled, and made ready for
pilings. The piles will then be inserted above sea level into each corner of the jacket in two
segments. First, the lead sections of the piles will be inserted into the jacket legs and then driven
into the seafloor. The second length of the piles will be placed on the lead pile section and
welded into place. The foundation piles will then be driven into the seafloor to their final
penetration design depth of 250 feet or until refusal, whichever occurs first. All piles will
initially be driven with a 200 kilojoule (kJ) rated hydraulic hammer, followed by a 600 kJ rated
hammer to reach final design penetration. Duration of pile driving is anticipated to be four days
per jacket foundation (i.e., one pile per day; approximately 8 hours to install one pile), with all
pile driving activities occurring only during daylight hours (i.e., starting approximately 30
minutes after dawn and ending 30 minutes prior to dusk unless a situation arises where ceasing
the pile driving activity would compromise safety (both human health and environmental) and/or
the integrity of the Project).

Once the pile driving is complete, the top of the piles will be welded to the jacket legs using
shear plates and cut to allow for horizontal placement of the transition deck. Boat landing and
transition decks will also be welded into place, and bags of sand and/or cement will be placed on
the seafloor at the base of the jacket foundation to secure the inter-array cable between the J-tube
exit point and subsea burial point at each WTG.? In total, each four-leg jacket foundation will
require approximately 7 days to complete installation. Jackets foundations will be installed one at
a time at each WTG location for a total of 5 weeks assuming no delays due to weather or other
circumstances.

Throughout all phases of foundation installation, mats consisting of structured steel, steel plate,
and/or wood beams and plates, will be attached to the jacket foundation to provide stability
during pile installation. The foundation components (i.e., four circular legs, four linear braces
between the legs, four triangular mud mats, and cable cement/sand bag armoring) will create a
total footprint of approximately 0.07 acre on the seafloor per WTG (for a total of 0.35 acres).

3.1.2.4 Cable System Installation

Inter-Array Cable

The WTGs will be interconnected (serially; WTG 1 through 5) via a 34.5-kV submarine cable
system connecting the WTGs in a radial inter-turbine configuration (Inter-Array Cable). In total,
the inter-array cable system will be approximately two miles long and will be comprised of a
single, three-core submarine cable that will carry 3-phase alternating current (AC) power. The
cable will consist of three bundled aluminum or copper conductor cores surrounded by layers of
insulating material within conducting and non-conducive metallic sheathing.'® One or more fiber

® The J-tube is a “J” shaped plastic tube that carries the power cable from each turbine to the cable trench in the
seabed. As there are multiple WTGs at the BIWF, at each of foundation locations, the Inter-Array Cable from one
turbine will be pulled into J-tubes located at the base of the adjacent WTG foundations.

19 The metallic sheathing is typically comprised of a lead alloy covered by protective compound (typically
polyethylene) designed to prevent direct contact between the metallic sheath and the surrounding water
environment, thus effectively preventing the lead from corrosion as well as the dissolution of lead contaminants into

the environment throughout operation and future abandonment.
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optic cables will be included in the interstitial space between the three conductors and will be
used to transmit data from each WTG or the BIWF Generation Switchyard as part of the SCADA
system. The bundled cable will be approximately 6 in to 10 in (15.2 cm to 25.4 cm) in diameter.

The inter-array cable will be installed with a jet plow, which, via umbilical cords, will be
connected to and operated from a dynamically positioned (DP) cable installation barge.** The jet
plow will likely be a rubber-tired or skid-mounted plow that will be pulled along the seafloor
behind the cable-laying barge with assistance of material barges.*? High pressure water from
vessel-mounted pumps will be injected into the sediments through nozzles situated along the
plow, causing the sediments to temporarily fluidize and create a liquefied temporary trench
approximately 5 feet wide. As the plow is pulled along the route behind the barge, the cable will
be laid into the temporary, liquefied trench through the back of the plow, with the trench being
backfilled by the water current and the natural settlement of the suspended material as the plow
moves along. The target depth for cable burial is 6 feet below the sea floor, although actual
burial depth may vary between 4 to 8 feet depending on substrate encountered along the cable
installation route.™ If less than 4 feet of burial is achieved, additional protection, such as
concrete matting or rock piles, will be placed atop the buried cable. If the latter is necessary,
anchored vessels will be used to install additional cable protection.

At each of the WTG foundation locations, the Inter-Array Cable will be pulled into the jacket
foundation through J-tubes installed on the sides of the jacket foundation. At the submarine cable
transition point at the J-tubes, additional cable armoring, such as rock piles, sandbags, and/or
concrete mats, will be placed to protect the inter-array cable, especially those portions not
completely buried at the junction point with the J-tube.

All equipment and materials necessary for cable installation will be loaded aboard the cable
laying barge and material barges at the staging area in Quonset Point, Rhode Island. Once
loaded, these vessels will leave Quonset Point, transit through the waters of Narragansett Bay
and Rhode Island Sound to reach the area where the WTGs are to be installed (i.e.,
approximately 3 miles southeast of the Block Island shoreline). Depending on bottom conditions,
weather, and other factors, installation of the inter-array cable is expected to take 2 to 4 weeks.
This schedule assumes a 24-hour work window with no delays due to weather or other
circumstances.

Submarine Export Cable

The submarine export cable will connect the WTG array (all 5 WTGS) to the BIWF Generation
switchyard on Block Island. The export cable will consist of a 34.5 kVV AC submarine cable that
will originate from the northernmost WTG (i.e., WTG 5) and travel approximately 6.2 miles to a
manhole on Block Island’s Crescent Beach where it will interconnect (i.e., be spliced) with the
terrestrial cable that leads to the BIWF Switchyard at the Block Island Substation.

1 DP vessels maintain their position via thrusters instead of anchors.

12 Two material barges are likely to be used. One barge will carry supporting equipment for the jet plow, while the
other will serve to support the cable lay operations.

3 Depth of burial is controlled by adjusting the angle of the plow relative to the bottom.
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Prior to the installation of the submarine portion of export cable, the terrestrial (underground)
portion of the export cable will be installed. The terrestrial portion of the export cable will run
from the BIWF Generation Switchyard to Block Island’s Crescent Beach, where it will
eventually interconnect with the submarine portion of the export cable via a “landfall”” location
(i.e., manhole) that will be constructed at Crescent Beach. During landfall construction, a
manhole will be established in the parking lot of Crescent Beach, and a temporarily trench
(approximately 6 feet x 10 feet wide, 12 feet deep, and 60 feet long), that begins at the mean high
water mark of Crescent Beach, will be excavated.'* Via a horizontal directional drill (HDD), a
cable conduit will be created that will enable to the two cables to be pulled through the conduit,
anchored, and splice together.™ Prior to HDD operations, steel sheet piling will be installed
above the mean high water mark of Crescent Beach, via a vibratory hammer, to stabilize the
excavated trench and support the HDD.*® Once the sheet piles have been installed, the HDD will
enter through the shore side of the excavated trench and the cable conduit will be installed
between the trench and the manhole. Following the completion of HDD and cable conduit
installation, the cable lay barge and its jet plow will transit to the shoreline of Crescent Beach.
The end of the submarine cable will be pulled through the conduits and anchored and spliced
with the terrestrial cable. Once the end of the submarine export cable has been spliced with the
terrestrial cable, the jet plow will then be launch from the excavated trench on the shoreline, and
installation of the submarine cables, below the seabed, will begin. The installation of the
submarine portion of the export cable will use the same jet plow/DP cable installation barge
technique as described above for the inter-array cable installation. The target burial depth is the
same as described above for the inter-array cable. As with the installation of the inter-array
cable, in those areas where the target burial depth is 4 feet or less, protective armoring (e.g.,
concrete matting) will be installed, via the use of anchored vessels, over the buried cable.

All equipment and materials necessary for installation of the submarine export cable will be
loaded aboard the cable laying barge and material barges at Quonset Point and will transit
through the waters of Narragansett Bay and Rhode Island Sound to reach the nearshore waters
off Block Island’s Crescent beach. Export cable lay operations will begin from this location and
end at WTG 5, located approximately 3 miles southeast of Block Island. Depending on bottom
conditions, weather, and other factors, installation of the submarine portion of the export is
expected to take 2 to 4 weeks. This schedule assumes a 24-hour work window with no delays
due to weather or other circumstances.

3.1.2.5 WTG Installation

The WTGs will be installed upon completion of the jacket foundations and the pull-in of the
Inter-Array Cable. The WTGs will be transported to the offshore installation site from the
storage facility at Quonset Point, Rhode Island, by jack-up material transportation barges. These
transportation barges will set up at the installation site adjacent to the jack-up lift barges. The
jack-up barge legs will be lowered to the seafloor to provide a level work surface and begin the

1 Spoils from the trench excavation will be stored on the beach and returned to the trench after the cables are
installed.

1> Deepwater Wind terms this operation the “short distance HDD landing” operation.

16 Al sheet pile installation will occur at low tide.
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WTG installation. The WTGs will be installed in sections with the lower tower section lifted
onto the transition deck followed by the upper tower section. The nacelle and each blade will
then be lifted and connected to the tower. Pending final engineering, the tower sections and the
full rotor might be pre-assembled at Quonset Point. Installation of each turbine will require 2
days to complete assuming a 24-hour work window and no delays due to weather or other
circumstances. Occasional crew changes will be provided by the crew boat and/or helicopters. A
derrick barge, moored to the seafloor by an 8-point mooring system consisting of 10-ton anchors,
may also be used to install the WTGs.

3.2BITS
3.2.1 BITS Overview

The BITS will serve to interconnect Block Island to the existing Narragansett Electric Company
d/b/a National Grid distribution system on the Rhode Island mainland. Consisting of a single,
34.5 kV three-core cable that will carry 3-phase AC power, the BITS will originate on Block
Island at the BITS Island Switchyard, located within the Block Island Substation, and terminate
on the Rhode Island mainland.*’ The terrestrial portions of the cable, and facilities associated
with the BITS, will be located on Block Island, at the BITS Island Switchyard within the Block
Island Substation, and at the Dillon’s Corner Switchyard, Narragansett, Rhode Island. The
offshore portion of the BITS cable will be approximately 19.8 miles and will traverse Rhode
Island State territorial waters and federal waters on the outer continental shelf (OCS)
(approximately 9 miles of cable on the OCS). Installation of the BITS will begin at Narragansett,
Rhode Island and end on Block Island.

3.2.2 BITS Installation

Prior to the installation of the submarine portion of the BITS cable, the terrestrial (underground)
portion of the export cable will be installed. The terrestrial portion of the export cable, once
constructed, will run from the Dillon’s Corner Switchyard, Narragansett, Rhode Island to
Scarborough Beach, Rhode Island where it will be spliced with the submarine portion of the
BITS cable via a “landfall” location that will be constructed at Scarborough Beach. Deepwater
Wind has proposed two alternative landfall methods: direct installation or long-distance
horizontal directional drilling (HDD). At this time, a construction methodology has not been
selected as pre-construction surveys have not been completed. However, in the event that pre-
construction surveys indicate that landing the jet plow to the transition area between
approximately MLW and MHW is not practicable, the cable will be installed via the long-
distance HDD method. The following outlines the landing procedures and subsequent submarine
cable laying procedures for both alternatives:

e Direct Installation (Deepwater Wind’s preferred alternative)
The direct installation method is comparable to the export landing method described

above in section 3.1.2.4; however, this method will involve the excavation of a trench
between approximately mean low water (MLW) and the manhole in the Rhode Island

" The BITS cable is approximately 6 to 10 inches in diameter, and will consist of three bundled aluminum or copper
conductor cores surrounded by layers of insulating material with conducting and non-conductive metallic sheathing.
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Department of Environmental Management (RIDEM) parking lot, at Scarborough Beach,
to install the conduit rather than using a HDD. The trench for the direct installation of the
cable conduit would be a 5-foot to 8-foot wide excavated area across the berm of
Scarborough Beach from MLW to Ocean Road. Excavation of the transition area trench
will occur from approximately MLW to approximately MHW (similar to what has been
described above for the landing of the export cable) to support connection of the
submarine cable with the cable conduit (see below). The conduit trench will continue
across Ocean Road and Burnside Avenue to the transition vault that will be installed in
the RIDEM parking lot. Shoring will be placed in the trench to maintain the trench wall
stability up to the water line during conduit installation. At the water line, metal sheeting
will be utilized and installed via a vibratory hammer. Excavated sand from the conduit
trench on the beach will be stored on the beach within the designated work area and
returned to the trench after the conduit is installed.

Cable landfall construction will occur between October through May. Construction
activities will occur over a period of approximately 6 weeks. Construction activities
supporting the subsequent phase of pulling the cable through this installed infrastructure
will commence upon arrival of the cable lay vessel and will occur over a period of 4
weeks. The pulling of the cable from the cable vessel will require approximately 2 days
with 24 hours-per-day operation during the construction period. Other construction
activities will generally occur up to 12 hours per day during daylight hours unless a
situation arises where ceasing the activity would compromise safety (both human health
and environmental) and/or the integrity of the installation.

Long Distance HDD

Installation of the cable conduit via the long-distance HDD method will involve a similar
process as that described above for the landing of the export cable. However, unlike the
landing process for the export cable, landing of the BITS cable via the long distance
HDD method will require the installation of a 20 foot by 50 foot cofferdam,
approximately 300 to 1,800 feet offshore of Scarborough Beach. The cofferdam will
consist of steel sheet piles installed with a vibratory hammer. Installation will take
approximately 2 days, with pile driving occurring for no more than 12 hours per day.
Once cofferdam installation is complete, the area inside the cofferdam will be excavated
in preparation for landing the cable. However, prior to excavation operations, a temporary
silt curtain at a 50-foot radius around the cofferdam. The sheet pile cofferdam will remain
in place for a period of 6 months, after which, the steel sheet piles will be removed, via a
vibratory hammer, over a period of two days, with no more than 12 hours of pile driving
operations to occur per day.

Installation of the conduit and manhole will occur over approximately 16 weeks with 24
hour per day HDD operation and up to 12 hours per day for the supporting construction
activities. Construction activities supporting the cable pulling will occur subsequently
over a period of 4 weeks.
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After the conduit is installed, the cable lay barge, with its jet plow and the submarine portion of
the BITS cable on board, will transit to the shoreline of Scarborough Beach. The end of the
submarine cable will be brought ashore and pulled through the installed conduit to the transition
vault in the RIDEM parking lot and spliced with the terrestrial cable. Once the end of the
submarine BITS cable has been spliced with the terrestrial cable, the jet plow will then be launch
from the excavated trench on the shoreline, and installation of the submarine cables, below the
seabed, will begin. To accomplish the necessary burial, the jet plow will be positioned over the
trench at the MLW mark and be pulled from shore by the cable installation vessel. The
installation of the submarine portion of the BITS cable will use the same jet plow/DP cable
installation barge technique as described above for the inter-array cable installation (see section
3.1.2.4). Target Burial depth is 6 feet below the sea floor; however, in those areas where the
target burial depth is 4 feet or less, protective armoring will be installed, via the use of anchored
vessels, over the buried cable. Additionally, where the BITS crosses two existing submarine
cables on the OCS, the cable will be installed directly on the sea floor and will be protected from
external aggression using a combination of sand bags and concrete mattresses. Anchored vessels
will be used to install both the BITS and the associated cable armoring at these locations. Where
the BITS cable crosses inactive cables, it is anticipated that the cables will be cut and cleared
from the cable corridor during pre-lay grapnel runs.

Once the BITS submarine cable has been installed and reaches Crescent Beach (Block Island),
landfall operations will need to occur to splice the submarine cable to the terrestrial BITS cable
(installed previously). The terrestrial portion of the export cable will run from the BITS Island
Switchyard to Block Island’s Crescent Beach, where it will interconnect with the submarine
portion of the BITS cable via a “landfall” location (i.e., manhole) that will be constructed at
Crescent Beach adjacent to the landfall location for the BIWF export cable. During landfall
construction a manhole will be established in the parking lot of Crescent Beach, and a
temporarily trench (approximately 6 feet x 10 feet wide, 12 feet deep, and 60 feet long) that
begins at the mean high water mark of Crescent Beach, will be excavated.® VVia HDD, a cable
conduit will be created that will enable the two cables to be pulled through the conduit, anchored,
and splice together. Prior to HDD operations, steel sheet piling will be installed, via a vibratory
hammer, to stabilize the excavated trench and support the HDD.® Once the sheet piles have been
installed, the HDD will enter through the shore side of the excavated trench and the cable
conduit will be installed between the trench and the manhole. Following the completion of HDD
and cable conduit installation, the cable-lay barge and its jet plow will transit to the shoreline of
Crescent Beach. The end of the submarine cable will be pulled through the conduits and
anchored and be spliced with the terrestrial cable.

All equipment and materials necessary for installation of the submarine BITS cable will be
loaded aboard the cable laying barge and material barges at the staging area in Quonset Point,
Rhode Island. Once loaded, these vessels will leave Quonset Point, transit through the waters of
Narragansett Bay and Rhode Island Sound to reach the nearshore waters off Block Island’s
Crescent Beach. BITS cable lay operations will begin from this location and end at the landfall

18 Spoils from the trench excavation will be stored on the beach and returned to the trench after the cables are
installed.

19 All sheet pile installation will occur at low tide.
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location on Scarborough Beach, Rhode Island. Depending on bottom conditions, weather, and
other factors, installation of the submarine portion of the BITS cable is expected to take 4 to 6
weeks. This schedule assumes a 24-hour work window with no delays due to weather or other
circumstances.

3.3 Commissioning and Post Construction Activities

Once all WTGs for the Project have been installed, Deepwater Wind will commence
commissioning of the facility. This will entail testing the WTGs’ and transmission system’s
capabilities to meet standards for safety and grid interconnection reliability. Technicians will
travel to the turbines daily during the initial operating period following construction. Technicians
will be transported to and from the WTGs via a dedicated crew workboat from Quonset Point or
Port Judith, Rhode Island.

After the BITS submarine cable has been installed, but before connections to the terrestrial
cables are completed, Deepwater Wind will perform a conductor continuity test and a voltage
test. Once connections to the terrestrial cables are complete, additional commissioning tests will
be performed, including a second continuity test and an AC voltage test. An optical time domain
reflectometer (OTDR) will be used to verify the continuity of the fiber optic cable and that its
terminations are in good working order. These testing and commissioning activities may be
performed while the cable is energized.

Deepwater Wind will also conduct a post-construction inspection using multi-beam sonar and
shallow sub-bottom profiler (chirp) to ensure cable burial depth was achieved to verify
reconstitution of the trench. The sub-bottom profiler and the multi-beam survey will be located
on one vessel and surveys will be conducted along the extent of each cable route. Surveys of the
cable routes will not be done simultaneously. It is expected to take approximately two weeks to
complete the post-construction inspection of the BITS, export, and inter-array cables. Based
upon this post-construction inspection, Deepwater Wind will determine the need and frequency
of additional inspections, via multi-beam sonar and/or a sub-bottom profiler, during the
Operation and Maintenance phase to ensure the minimum safe burial depth is maintained.

3.4 Operations and Maintenance
Once construction of the BIWF and BITS is complete, the operational life of these structures will
be 25 years. The following describes the operation and maintenance of the BIWF and BITS.

3.4.1 BIWF

Deepwater Wind Block Island, LLC will be responsible for operation of the BIWF. Prior to the
commencement of operations, a facility-specific environmental compliance manual will be
prepared for the BIWF. The manual will outline specific operating obligations and aid the staff
regarding day-to-day regulatory and permit requirements.

3.4.1.1 Wind Turbine Generators and Foundations

The WTG will be maintained in accordance with a dedicated maintenance plan. It is anticipated
that each WTG will require approximately three to five days of planned maintenance per year.
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The timing of this maintenance will be coordinated with The Narragansett Electric Company in
advance of execution.

For the foundation, an annual inspection program will be developed to ensure all nodes of the
foundations are inspected within a 5-year time frame. Underwater inspection will include visuals
and eddy currents tests with divers and/or remotely operated vehicles (ROVs). Any damage or
cracks will be analyzed immediately and repaired accordingly.

3.4.1.2 Inter-Array and Export Cables

The Inter-Array cable and submarine and underground portions of Export Cable have no
maintenance needs unless a fault or failure occurs. Cable failures are only anticipated as a result
of damage from outside influences, such as boat anchors. The armoring of the Inter-Array Cable
at the J-tubes, the target burial depth of six feet for the remainder of the offshore cable and burial
depth onshore of up to seven feet are designed to ensure that damage would be an unlikely
occurrence.

The cable burial depth along the route will be inspected using a sub-bottom profiler at least once
every five years. The cable burial depth might be inspected more frequently based on the post-
lay data. Operations-phase reporting for the submarine transmission cable will be implemented,
as necessary, in accordance with the requirements specified in operating permits. If, following
inspections, target cable burial depth has not been achieved along certain sections of the cable
route, protective armoring (e.g., concrete matting, rock piles) will be placed along those sections
of the cable route.

Both the overhead and underground sections of the terrestrial Export Cable will be maintained
consistent with the Narragansett Electric Company d/b/a National Grid (TNEC) standards and
will consist of periodic inspections and tree trimming in the vicinity of the overhead line right-
of-way to prevent damage/interference from overgrown vegetation. The overhead poles, cross
arms, insulators, and conductors will also be visually inspected on a regular basis and any
damage will be noted and fixed as necessary per industry standards. If the overhead lines are
damaged by a severe event (e.g., a storm) they will be repaired in accordance with TNEC
procedures. If necessary, the WTGs will be shut down during the repair.

The standard industry life expectancy of the Inter-Array and Export Cables is 50 years; however,
the equipment will be scheduled for decommissioning in advance of this timeframe (i.e., after 25
years) or replacement/upgrade in accordance with this standard.

3.4.2BITS

Deepwater Wind Block Island Transmission, LLC will initially be responsible for operation of
the BITS. It is anticipated that TNEC will purchase the BITS and will become responsible for all
operations and maintenance of the BITS.

The operation and maintenance of the BITS transmission cable will be as described for the
BIWF Export Cable in Section 3.4.1.2.
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3.5 Decommissioning

After 25 years of operation, the BIWF and BITS will be decommissioned. Decommissioning of
the BITS and BIWF is expected to take two years to complete (i.e., occur in 2041 and 2042). The
activities associated with the decommissioning of these structures are described below.

3.5.1 BIWF

Decommissioning will follow the same relative sequence as construction, but will occur in
reverse. The WTG components will be removed by a jack-up lift vessel or a derrick barge and
lifted onto a material barge. The material barge will transport the components to a recycling yard
where the components will be disassembled and prepared for re-use and/or recycling for scrap
steel and other materials. The foundations will be cut by an internal abrasive water jet cutting
tool at approximately 3 meters below the seabed. The balance of the foundations will be removed
using 500-ton derrick barges and lifted onto material barges. The submarine cables will be
abandoned in place. The substations associated with the BIWF will be disconnected, dismantled,
and recycled in accordance with applicable permits and regulations.

3.5.2BITS

Deepwater Wind proposes to allow the BITS submarine cable to remain in place at
decommissioning. Abandoning decommissioned submarine cables in place is standard industry
practice.

3.6 Construction, Operation and Maintenance Facilities
3.6.1 Quonset Point Port Facility

Quonset Point is small peninsula that juts out into Narragansett Bay in the Town of North
Kingston, Rhode Island. Deepwater Wind has executed a land lease option, under which it has
secured the rights to parcels at the Quonset Point port facility, specifically at the Port of
Davisville, which provides 4,500 linear feet of berthing space consisting of two piers, a
bulkhead, on-dock rail, and a 14-acre laydown area. Deepwater Wind will use existing piers for
offloading, staging, pre-assembly, and load-out for the WTGs and some other smaller
components of the BIWF and the BITS. Deepwater Wind does not anticipate that improvements
or land-disturbing activities will be necessary to utilize the site for construction and staging of
the Project.

3.6.2 Operation and Maintenance Facility

Deepwater Wind expects to locate an Operation and Maintenance (O&M) facility, including a
shore operations center and a control room on an existing waterfront parcel in Point Judith,
Rhode Island. The facility will be a combination of office, maintenance shop, and a small
dockside facility. These facilities will house the Project’s administrative support offices, the
warehouse facility and maintenance shop for all offshore generating units, and a marine terminal
for the Project’s offshore support and logistics vessels.

The O&M facility and switchgear buildings located within the newly proposed Block Island
Substation, on the Block Island mainland, and the Dillon’s Corner Switchyard, on the Rhode
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Island mainland, will contain remotely operated SCADA control systems for use during

operation of the Project.

3.7 BITS/BIWF Project Timeline

The timeline for construction and commissioning of the BITS and BIWF is as follows:

Activity ¥

Anticipated Schedule

BITS & BIWF: Contracting, mobilization, and verification

January 2014-December 2014

BIWF &BITS: Onshore short-distance (direct) HDD cable
installation/landing *

December 2014 —June 2015

BITS: Onshore/offshore long-distance HDD cable
installation/landing ¢

January 2015-June 2015

BITS &BIWF: Onshore cable installation

October 2015-May 2015

BITS & BIWF: Landfall demobilization and remediation

May 2015-June 2015

BITS & BIWF: Offshore cable installation

April 2015-August 2015

BIWF: Foundation fabrication and transportation

October 2015-September 2015

Last week of April 2015-July 2015;

BIWF: WTG jacket foundation-non-pile driving activity or August 2015-October2015

May 2015-July 2015; or August

BIWF:WTG jacket foundation-pile driving activity 2015-October 2015

BIWF:WTG installation and commissioning July 2015-November 2015

YAll project activities will be done sequentially and will not occur, in general, concurrently. That is, BITS cable
installation will occur first. For landing operations at Scarborough Beach, should long distance HDD landing
methods be used, cofferdam installation will occur prior to DP cable lay vessel movements. Once installed, DP cable
lay vessels will transit to the landing area; submarine cable installation will proceed, followed by landing at Block
Island. Once the BITS is installed, export cable installation will begin after several WTG foundations have been
installed, specifically the WTG that will directly interconnect with the export cable, which will eventually end with
the final installation of the last WTG and inter-array cable installation.

YEor the BITS: the short distance (direct) HDD installation is the cable landfall method that will used for landing the
BITS cable on Block Island; however, although it is the preferred cable landfall method on Scarborough Beach,
Rhode Island, it may not be used for landing the cable in this region.

“For the BITS: the long-distance HDD method is the alternative method for cable landing at Scarborough Beach.
This alternative will not be used for landing the BITS on Block Island.

Following the construction and commissioning of the BITS and BIWF (i.e., beginning in 2015),
the operational life of the BIWF and BITS will be 25 years (i.e., through 2040). Following the
operational life of these structures, the BITS and BIWF will be decommissioned over a two-year
period (i.e., 2041-2042).

3.8 Mitigation Measures

The USACE and Deepwater Wind have agreed to implement the following mitigation measures
to reduce the exposure of ESA-listed species (see section 4.0 for species information) to elevated
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levels of underwater noise and minimize the potential for vessel collisions during the
construction of the BWIF and BITS.

3.8.1. BIWF and BITS Underwater Noise Mitigation

3.8.1.1 Exclusion and Monitoring Zones

Exclusion and monitoring zones will be established around acoustically active project
components (i.e., pile driving (vibratory and impact) and DP thruster use for cable lay
operations). These zones will be established to monitor for ESA listed species of sea turtles and
whales that may enter the project area and to adjust project operations accordingly to prevent
exposure of these animals to potentially injurious levels of underwater noise. Exclusion and
monitoring zones are not being established for Atlantic sturgeon because this species occurs only
under the water surface and visual observers will not be able to detect the presence of Atlantic
sturgeon in the project area and no remote sensing technology that could detect Atlantic sturgeon
is feasible for deployment in the area.

An exclusion zone will be established based on the estimated distances to the underwater noise
levels believed to result in injury to marine mammals(i.e., 180 dB re 1 pPa RMS (180 dBrwms);
NMPFS 1995; Southall et al. 2007).%° A monitoring zone, extending further from the sound
source than the exclusion zone, will be established based on the estimated distance to the
underwater noise level believed to result in behavioral disturbance (i.e., 160 dB re 1 uPa RMS
(160 dBgrwms; impulsive noise) or 120 dB re 1 uPa RMS (120 dBgms; non-impulsive); Malme et
al. 1983, 1984; Richardson et al. 1990,1995,1986; Southall et al. 2007; NMFS 1995; Tyack
1998).

Noise analysis performed by TetraTech for Deepwater Wind has indicated that both vibratory
pile driving and DP vessel thruster use will produce sound levels of 180 dBgrus extending no
further than 1 meter (m) from the source (TetraTech 2013 a,b). For DP vessel thruster use and
vibratory pile driving, Deepwater Wind will establish a monitoring zone equivalent to the size of
the predicted 160 dBgrwms ISopleth, not the 120 dBrus isopleth. This is because the distance to the
120 dBRrws isopleth will result in zones too large to effectively monitor (i.e., 89.9 km for
vibratory pile driving operations; 4.75 km for DP vessels).

Exclusion and/or monitoring zones established for impact pile driving, DP vessel thruster use
and vibratory pile driving activities are as follows:

e Impact Pile Driving of WTG Foundations- Prior to the onset of pile driving, when the
200 kJ impact hammer is in use, an initial 200-meter radius exclusion zone will be
established around each jacket foundation. In addition, an initial monitoring zone

% The exclusion and monitoring zones that will be established are applicable to sea turtles as well. Sea turtle
underwater acoustic injury and behavioral thresholds are believed to occur at 207 dBgys and 166 dBrys,
respectively. As the marine mammal injury and behavioral disturbance thresholds encompass the sea turtle
thresholds, the exclusion and monitoring zones to be established by Deepwater Wind will also be inclusive of the
sea turtle injury and behavioral disturbance thresholds and therefore, protective of these species. For the definition
of “RMS,” see Section 7.1.3.
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extending 3.6 kms (radius) from the pile will be monitored for each pile during impact
pile driving activities utilizing the 200 kJ impact pile driving hammer. During the final
phases of pile installation, when a 600 kJ impact hammer will be used, the exclusion zone
will be expanded to the maximum radial distance of approximately 600 meters. The
monitoring zone will be expanded to the maximum radial distance of approximately 7
km. These distances are expected to equate to where 180 dBgrms and 160 dBrys isopleth
extend. Deepwater Wind will follow ramp up and shut down procedures in accordance
with these monitoring zones (see below for further details).

e Vibratory Pile Driving of Cofferdam — Cofferdam installation and removal will produce
sound levels of 180 dBgrms within 10 m from the source (TetraTech 2013b) and thus, an
exclusion zone will not be established. A 200 meter radius monitoring zone, based on
TetraTech’s modeled distance to the 160 dBrwms isopleth, will be monitored during all
vibratory pile driving activities. All marine mammal sightings, including those beyond
the 160 dBgrws isopleth, will be recorded.

e DP Vessel during Cable Installation — DP vessel use during cable installation will not
produce sound levels at 180 dBgrms beyond 1 m from the source (TetraTech 2013a,b) and
thus, an exclusion zone will not be established. A monitoring zone, based on the extent to
the 160 dBRMS isopleth, will be established around the DP vessel. The monitoring zone
will extend an estimated 21 m from the source (i.e., DP vessel).** All marine mammal
sightings, including those beyond the 160 dBrwms isopleth will be recorded.

Field verification of both the monitoring and exclusion zones will be conducted to determine
whether the proposed preliminary zones are adequate to encompass the 180 and 160 dBgrws
isopleths. Field verification of these zones will be conducted as follows for activities involving
pile driving or DP thruster:

e Impact Pile Driving of WTG Foundations — Field verification of the initial 200 meter
radius exclusion zone and the 3.6 km radius monitoring zone for the 200kJ impact pile
driving hammer as well as the 600 meter radius exclusion zone and 7 km radius
monitoring zone for 600 kJ impact pile driving hammer will be conducted. Acoustic
measurements will include the driving of the last half (deepest pile segment) for any
given open-water pile and will include measurements from two reference locations at two
water depths (a depth at mid-water and a depth at approximately 1 meter above the
seafloor). If the field measurements determine that the actual 180 dBrms and 160 dBgrwus
ZOls are less than or extend beyond the proposed exclusion zone and monitoring zone
radii, a new zone(s) will be established accordingly. The USACE and NMFS will be
notified within 24 hours whenever any new exclusion and/or monitoring zone are

%L NMFS estimated the extent to the 160 dBrys isopleth. NMFS estimated using the Practical Spreading Loss
Model; R2=R1*1(Q (measured or calculated sound level-Noise Threshold)/15) (B agtasch et al. 2008; Stadler and Woodbury 2009),
where: R2= the distance (in meters) to the threshold; R1=distance of the measured or calculated sound level. For our
calculations, R1=the source level for DP thruster use (i.e., 180 dBrys); Sound level (i.e., RMS, cSEL, peak)= noise
level measured or calculated at distance R1; and Noise Threshold= depending on species of interest, NMFS
thresholds for potential injury or behavioral response.
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established by Deepwater Wind that extends beyond the initially proposed radii.
Implementation of the revised zone(s) smaller than the proposed radii will be contingent
upon USACE and NMFS review and approval. In the event that a smaller zone(s) is
determined to be appropriate, Deepwater Wind will continue to use the originally
proposed zone(s) until agency approval is given.

e Vibratory Pile Driving of Cofferdams — Should the long-distance HDD landing option be
selected, field verification of the preliminary 200 meter radius monitoring zone (i.e.,
confirmation that 200 meters =160 dBrwms), and any modification to the zone, will be
performed as described for impact pile driving.

e DP Vessel during Cable Installation — Field verification of the preliminary 21 meter
radius monitoring zone (i.e., that the 160 dBrws isopleth does not extend beyond 21
meters) associated with DP vessel thruster use during cable installation will be performed
using acoustic measurements from two reference locations at two water depths (a depth at
mid-water and a depth at approximately 1 meter above the seafloor). As necessary, the
monitoring zone will be modified and implemented as described for impact and vibratory
pile driving).

3.8.1.2 Protected Species Observers

All observations for whales and sea turtles in the exclusion and monitoring zones will be
performed by NMFS approved protected species observers (PSO). Observer qualifications will
include direct field experience on a marine mammal/sea turtle observation vessel and/or aerial
surveys in the Atlantic Ocean/Gulf of Mexico. It is anticipated a minimum of two PSOs will be
stationed aboard each noise producing construction support vessel (e.g., derrick barge, jack-up
barge, and cable lay vessel). Given the small size of the exclusion zones, the observers will be
able to fully monitor the area and detect any marine mammals or sea turtles in the area and
therefore ensure no work occurs while they are present in the exclusion zone. Observers in the
monitoring zone are not likely to be able to detect every marine mammal or sea turtle that may
be present given the larger size of these zones. To increase the potential for detection, given the
distance of the monitoring zone associated with the impact pile driving, at least two additional
PSOs will be stationed aboard an observation vessel dedicated to patrolling the monitoring zone
while continuously searching for the presence of ESA listed species (i.e., whales and sea turtles;
in the offshore marine environment, visual surface detection of Atlantic sturgeon is not feasible).
As an alternative to a dedicated observation vessel, Deepwater Wind is also considering the use
of aerial based observations of the established monitoring zone for impact pile driving during
construction activities. Each PSO will monitor 360 degrees of the field of vision. Each PSO will
follow the specified monitoring period for each of the following construction activities:

e Impact Pile Driving of WTG Foundations — The PSOs will begin observation of the
monitoring zone for at least 30 minutes prior to the soft start of impact pile driving (see
below for further details). Use of pile driving equipment will not begin until the
associated exclusion zone is clear of all ESA listed whales and sea turtles for at least 30
minutes. Initial monitoring of the exclusion and monitoring zones prior to soft start will
be conducted with the assistance of night vision equipment to account for dark conditions
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at or just prior to dawn. In addition, soft start of construction equipment, as described
below, will not be initiated if the monitoring zone cannot be adequately monitored (i.e.,
obscured by fog, inclement weather) for a 30-minute period. If a soft start has been
initiated before the onset of inclement weather, activities may continue through these
periods if deemed necessary to ensure the safety and integrity of the Project. Observation
of both the exclusion zones and the monitoring zones will continue throughout the
construction activity and will end approximately 30 minutes after use of noise-producing
equipment stops operation.

e DP Vessel during Cable Installation — PSOs stationed on the DP vessel will begin
observation of the monitoring zone as the vessel initially leaves the dock. Observations of
the monitoring zone will continue throughout the construction activity and will end after
the DP vessel has returned to dock.

e Vibratory Pile Driving of Cofferdam — The PSOs will begin observation of the
monitoring zone at least 30 minutes prior to vibratory pile driving. Use of noise-
producing equipment will not begin until the associated monitoring zone is clear of all
marine mammals and sea turtles for at least 30 minutes. In addition, soft start of
construction equipment, as described below, will not be initiated if the monitoring zone
cannot be adequately monitored (i.e., obscured by fog, inclement weather, poor lighting
conditions) for a 30-minute period. If a soft start has been initiated before the onset of
inclement weather, activities may continue through these periods if deemed necessary to
ensure the safety and integrity of the Project. Observation of both the exclusion zones and
the monitoring zones will continue throughout the construction activity and will end
approximately 30 minutes after use of noise-producing equipment is completed.

For each of the three construction activities (impact pile driving, vibratory pile driving, DP
thruster use during cable installation) PSOs, using binoculars, will estimate distances to whales
and sea turtles either visually, using laser range finders, or by using reticle binoculars during
daylight hours. It is important to note that all pile driving activity will occur only during daylight
hours. As cable-laying activities will operate 24 hours a day, during night operations, night-
vision binoculars will be used. If higher vantage points (greater than 25 feet) are available,
distances can be measured using inclinometers. Position data will be recorded using hand-held or
vessel global positioning system (GPS) units for each sighting, vessel position change, and any
environmental change.

For monitoring established exclusion and monitoring zones, each PSO stationed on or in
proximity to the noise-producing vessel or location will scan the surrounding area for visual
indication of whale and sea turtle presence that may enter the zones. Observations will take place
from the highest available vantage point on the associated operational platform (e.g., support
vessel, barge or tug; estimated to be over 20 or more feet above the waterline). General 360-
degree scanning will occur during the monitoring periods, and target scanning by the PSO will
occur when alerted of the presence of a whale or sea turtle.

Data on all observations will be recorded based on standard PSO collection requirements. This
will include dates and locations of construction operations; time of observation, location and
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weather; details of whale and sea turtle sightings (e.g., species, age classification [if known],
numbers, behavior); and details of any observed behavioral disturbances or injury/mortality. In
addition, prior to initiation of construction work, all crew members on barges, tugs and support
vessels, will undergo environmental training, a component of which will focus on the procedures
for sighting and protection of whales and sea turtles. A briefing will also be conducted between
the construction supervisors and crews, the PSOs, and DWBI. The purpose of the briefing will be
to establish responsibilities of each party, define the chains of command, discuss communication
procedures, provide an overview of monitoring purposes, and review operational procedures.
The Deepwater Wind Construction Compliance Manager (or other authorized individual) will
have the authority to stop or delay impact pile driving activities, if deemed necessary. New
personnel will be briefed as they join the work in progress.

3.8.1.3 Ramp-up/Soft Start Procedures

A ramp-up (also known as a soft-start) will be used for noise producing construction equipment
capable of adjusting energy levels (i.e., pile driving operations).** The ramp-up procedure for
noise-producing equipment utilized during impact pile driving of the WTG foundations and the
vibratory pile driving of cofferdams is described below:

e Impact Pile Driving of the WTG Foundations: The ramp-up procedure for noise-
producing equipment utilized during impact pile driving of the WTG foundations will not
be initiated if the monitoring zone cannot be adequately monitored (i.e., obscured by fog,
inclement weather, poor lighting conditions) for a 30-minute period. If a soft start has
been initiated before the onset of inclement weather, activities may continue through
these periods if deemed necessary to ensure the safety and integrity of the Project. A
ramp-up will be used at the beginning of each pile segment during impact pile driving in
order to provide additional protection to Atlantic sturgeon, whales and sea turtles near the
Project Area by allowing them to vacate the area prior to the commencement of pile-
driving activities. The ramp-up procedures require an initial set of 3 strikes from the
impact hammer at 40 percent energy with a one minute waiting period between
subsequent 3-strike sets. The procedure will be repeated two additional times. If whales
or sea turtles are sighted within the impact pile driving monitoring zone prior to or during
the soft-start, activities will be delayed until the animal(s) has moved outside the
monitoring zone and no whales or sea turtles are sighted for a period of 30 minutes.

e Vibratory Pile Driving of Cofferdam — The ramp-up procedure will not be initiated if the
monitoring zone cannot be adequately monitored (i.e., obscured by fog, inclement
weather, poor lighting conditions) for a 30-minute period. A ramp-up or soft-start will be
used at the beginning of each pile segment during vibratory pile driving in order to
provide additional protection to marine mammals and sea turtles near the Project Area by
allowing them to vacate the area prior to the commencement of vibratory pile-driving
activities. The ramp-up requires an initial set of 3 strikes from the vibratory hammer at 40
percent energy with a one-minute waiting period between subsequent three-strike sets.
The procedure will be repeated two additional times. If marine mammals or sea turtles

2 The DP vessel thrusters will be engaged from the time the vessel leaves the dock. Therefore, there is no
opportunity to engage in a ramp up procedure.
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are sighted within the vibratory pile driving monitoring zone prior to or during the soft-
start, activities will be delayed until the animal(s) has moved outside the monitoring zone
and no marine mammals or sea turtles are sighted for a period of 30 minutes.

3.8.1.4 Shut-Down Procedures

The monitoring zone around the noise-producing activities (impact pile driving, vibratory pile
driving, and DP thruster use during cable installation) will be monitored, as previously described,
by PSOs for the presence of whales and sea turtles before, during and after any noise-producing
activity. PSOs will work in coordination with Deepwater Wind’s Construction Compliance
Manager (or other authorized individual) to stop or delay any construction activity, if deemed
necessary. The following outlines the shut-down procedures:

Impact Pile Driving of WTG Foundations — For impact pile driving, from an
engineering standpoint, any significant stoppage of driving progress will allow time for
displaced sediments along the piling surface areas to consolidate and bind. Attempts to
restart the driving of a stopped piling may be unsuccessful and create a situation where a
piling is permanently bound in a partially driven position. In the event that a whale or sea
turtle is observed within or approaching the monitoring zone during impact pile driving,
PSOs will immediately report the sighting to the on-site Construction Compliance
Manager (or other authorized individual). Upon this notification, Deepwater Wind
proposes that the hammer energy will be reduced by 50 percent to a “ramp-up” level.
This reduction in hammer energy will effectively reduce the potential for exposure of
whales, sea turtles, and Atlantic sturgeon to sound energy, proportional to the reduction
in force; however, established exclusion and monitoring zones will remain constant for
monitoring purposes. By maintaining impact pile driving at a reduced energy level,
momentum in piling penetration can be maintained minimizing risk to both Project
integrity and to whales, Atlantic sturgeon, and sea turtles.

After decreasing impact pile driving energy, PSOs will continue to monitor whale and/or
sea turtle behavior and determine if the animal(s) is moving towards or away from the
exclusion zone. If the animal(s) continues to move towards the sound source then impact
piling operations will be halted prior to the animal entering the exclusion zone. Ramp-up
procedures for impact pile driving may be initiated when PSOs report that the monitoring
zone has remained clear of whales and/or sea turtles for a minimum of 30 minutes since
the last sighting.

DP Vessel during Cable Installation — During cable installation a constant tension must
be maintained to ensure the integrity of the cable. Any significant stoppage in vessel
maneuverability during jet plow activities has the potential to result in significant damage
to the cable. Therefore, during DP vessel operations if whales or sea turtles enter or
approach the established exclusion zone, Deepwater Wind proposes to reduce DP thruster
to the maximum extent possible, except under circumstances when ceasing DP thruster
use would compromise safety (both human health and environmental) and/or the integrity
of the Project. As with reduced hammer force for pile driving operations, reducing
thruster energy will effectively reduce the potential for exposure of whales and sea turtles
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to sound energy. Normal use may resume when PSOs report that the monitoring zone has
remained clear of whales and/or sea turtles for a minimum of 30 minutes since last the
sighting.

e Vibratory Pile Driving of Cofferdams — Cofferdam construction will produce sound
levels of 180 dBrus extending no further than 10 m from the source (TetraTech 2013b);
therefore, no exclusion zone for this activity has been established. However, if ESA listed
species are observed entering or approaching the 200 m radius monitoring zone for
vibratory pile driving, DWBI proposes to halt vibratory pile driving as a precautionary
measure to minimize noise impact on the animal(s). Ramp-up procedures for vibratory
pile driving may be initiated when PSOs report that the monitoring zone has remained
clear of marine mammals and/or sea turtles for a minimum of 30 minutes since the last
sighting.

3.8.1.5 Time of Day Restrictions

Impact pile driving for jacket foundation installation and vibratory pile driving cofferdams will
occur during daylight hours starting approximately 30 minutes after dawn and ending 30 minutes
prior to dusk unless a situation arises where ceasing the pile driving activity would compromise
safety (both human health and environmental) and/or the integrity of the Project. If a soft-start
has been initiated prior to the onset of inclement weather (e.g., fog, severe rain events), the pile
driving of that segment may be completed. No new pile driving activities will be initiated until
30 minutes after dawn or after the inclement weather has passed. Cable installation will be
conducted 24 hours per day. Night vision equipment will be used by PSOs to monitor the DP
thruster monitoring zone.

3.8.1.6 Reporting
Deepwater Wind will provide the following reports during construction activities:

e Deepwater Wind will contact the USACE and NMFS at least 24 hours prior to the
commencement of construction activities and again within 24 hours of the completion of
the activity.

e Deepwater Wind will contact the USACE and NMFS within 24 hours of establishing any
exclusion and/or monitoring zone. Within 7 days of establishing exclusion and/or
monitoring zones, Deepwater Wind will provide a report to the USACE and NMFS
detailing the field-verification measurements. This report will include the following
information: a detailed account of the levels, durations, and spectral characteristics of the
impact and vibratory pile driving sounds, DP thruster use, and the peak, RMS, and energy
levels of the sound pulses and their durations as a function of distance, water depth, and
tidal cycle.

e Deepwater Wind most notify USACE and NMFS within 24 hours of receiving any field
monitoring results which indicate that any exclusion or monitoring zones should be
modified (i.e., due to in-field sound monitoring suggesting that model results were too
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big or too small). No changes will be made to the exclusion or monitoring zones without
written (e-mail) approval from NMFS and USACE.

e Any observed behavioral reactions (e.g., animals departing the area) or injury or
mortality to any marine mammals, Atlantic sturgeon, or sea turtles must be reported to
USACE and NMFS within 24 hours of observation. If any sturgeon are observed, these
instances will also be reported to USACE and NMFS (incidental.take@noaa.gov) within
24 hours.

e A final technical report will be provided to USACE and NMFS within 120 days after
completion of the construction activities. This report must provide full documentation of
methods and monitoring protocols (including verification of the sound levels actually
produced within the exclusion and monitoring zones), summarizes the data recorded
during monitoring, and comparing these values to the estimates of listed marine
mammals and sea turtles that were expected to be exposed to disturbing levels of noise
during construction activities, and provides an interpretation of the results and
effectiveness of all monitoring tasks.

3.8.2 Strike Avoidance

All vessels associated with the construction, operation, maintenance and repair, and
decommissioning of the BITS and BIWF will adhere to NMFS guidelines for marine mammal
ship strike avoidance (see (http://www.nmfs.noaa.gov/pr/pdfs/education/viewing_northeast.pdf ),
including maintaining a distance of at least 500 yards from right whales, at least 100 feet from all
other whales, and having dedicated lookouts and/or protected species observers posted on all
vesselggwho will communicate with the captain to ensure that all measures to avoid whales are
taken.

3.8.3 Geophysical Surveys Mitigation and Monitoring

Deepwater Wind will use the following measures during all geophysical surveys (i.e., multi-
beam sonar and sub-bottom profiler (chirp)) (TetraTech 2011):

e Implementation of Ramp-Up: At the start of each survey day, instruments which have
the capability of running at variable power levels and operate at a frequency detectable by
ESA listed species will initially be operated at low levels, then gradually increased to
minimum necessary power requirements for quality data collection. This allows any
listed species capable of detecting this noise to depart the area before full power
surveying commences. Surveys will not commence (i.e., ramp up) when the exclusion
zone cannot be effectively monitored.

2 pSOs will be placed on vessels with noise producing equipment and (e.g., vessels with the pile driver and the DP
vessels) vessels assigned to actively observe the project’s established exclusion and monitoring zones through
construction. Other vessels will have a dedicated lookout to watch for whales and sea turtles and to communicate
with the captain.
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e Establishment of Exclusion Zone: Whenever multi-beam sonar or the chirp is in use, a
300-meter radius exclusion zone (from the source) will be established around the
operating vessel or the towed survey device. The sounds produced by this equipment
cannot be perceived by sea turtles or Atlantic sturgeon because the frequency is too high.
Therefore, the exclusion zone will be maintained for listed whales. For example, if a
sound source is towed 30 meters behind the survey vessel, the monitored area from the
vessel will be out to 330 meters (or 300 meters from the source). The 300-meter
exclusion zone encompasses the 160 dBrys isopleth, which for either geophysical survey
device, is expected to occur within 150 meters or less from the operating device.

e Visual Monitoring of the Exclusion Zones: The exclusion zone will be monitored by a
trained Environmental Compliance Monitor.?* The Environmental Compliance Monitor
will keep vigilant watch for the presence of marine mammals within the exclusion zone.
The exclusion zone will be monitored for 30 minutes prior to the ramp up of sound
sources. If the exclusion zone is obscured by fog or poor lighting conditions, surveying
utilizing noise producing equipment will not be initiated until the entire exclusion zone is
visible for the 30 minute period. If marine mammals are observed within the 300 meter
safety exclusion zones during 30 minute period and before the ramp up begins, surveying
utilizing noise producing equipment will be delayed until they move out of the area.

All sightings of NMFS listed species will be recorded on an established NMFS-approved log
sheet by the Environmental Compliance Monitor. The following data will be recorded:

e Dates and location of operations

Weather and sea-state conditions;

Time of observation;

Approximate location (latitude and longitude) at the time of the sighting;
Details of sighting (species, numbers, behavior);

General direction and distance of sighting from the vessel;

Activity of the vessels at the time of sighting; and

Action taken by the Environmental Compliance Monitor.

All observation data will be provided to NMFS within 60 days of the completion of surveys. In
addition, during all survey operations, Deepwater Wind will report all sightings of ESA listed
species, regardless of condition, to NMFS (incidental.take@noaa.gov) within 24 hours of the
observation and record as much information as possible (e.g., species, size, decomposition state,
obvious injuries etc.)

e Shut-Down: If a listed whale is spotted within or transiting towards the exclusion zone
when equipment is operating that can be heard by that individual (i.e., the chirp) , an

% The Environmental Compliance monitor assigned to the survey vessel, as well as all individuals on board the
survey vessel responsible for navigation duties will receive training on marine mammal and sea turtle sighting and
reporting and vessel strike avoidance measures. The training course will be provided by TetraTech and will be
modeled after a NMFS approved marine mammal and sea turtle training program. The training will include details
on the Federal laws and regulations for protected species (ship strike information, migratory routes, and seasonal
abundance) as well as training on species identification (TetraTech 2011).
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immediate shutdown of the equipment will occur. Subsequent restart or ramp-up of
equipment will occur only after the whale has cleared the safety exclusion zone.

3.9 Action Area

The action area is defined in 50 CFR 402.02 as “all areas to be affected directly or indirectly by
the Federal action and not merely the immediate area involved in the action.” The action area
includes the footprint of the energy project where the BIWF WTGs will be installed 3 miles
southeast of Block Island; the submarine export/inter-array and BITS cable routes within Rhode
Island Sound (BITS cable route: approximately 19.8 miles; export and inter-array cable route:
approximately 6.2 miles); the route and waters traversed by project vessels between the staging
and operations areas on Block Island and the Rhode Island mainland and the project sites (i.e.,
cable routes and wind farm; Block Island Sound, Rhode Island Sound ); and, the underwater area
where effects of the project (e.g., increases in suspended sediment (within approximately 1,000
feet from area of cable lay or pile disturbance in Rhode Island Sound), habitat modification
(BIWF foundation: a total (construction plus operation) of approximately 29.9 acres of Rhode
Island Sound benthos affected; cable lay areas: a maximum of 39.64 acres of Rhode Island
Sound benthos affected; and underwater noise (Rhode Island Sound and portions of Vineyard
Sound (confluence of Vineyard Sound and Rhode Island Sound) and coastal waters off Rhode
Island (area south of Block Island to approximately 40°45.3’N)) will be experienced during
construction, operations, and decommissioning.? The project location is illustrated in Appendix
A.

4.0 STATUS OF THE SPECIES IN THE ACTION AREA

This section presents information on NMFS listed species in the action area and the biological
and ecological information relevant to formulating the Biological Opinion. Information on
species’ life history, its habitat and distribution, and other factors necessary for its survival are
included to provide background for analyses in later sections of this Opinion.

The following listed species under NMFS jurisdiction are expected to occur in the action area
and thus, may be exposed to the direct and indirect effects of the action:

Cetaceans

North Atlantic right whale (Eubalaena glacialis) Endangered
Humpback whale (Megaptera novaeangliae) Endangered
Fin whale (Balaenoptera physalus) Endangered
Sea Turtles

Northwest Atlantic DPS of loggerhead sea turtle (Caretta caretta) Threatened

%To define the maximum extent of underwater noise that would extend into the Atlantic Ocean, we considered the
noise producing activity that would occur at the most southern extent of Block Island (impact pile driving: WTG
foundation installation) and the isopleths of noise that would be produced from this activity. As whales, sea turtles
and Atlantic sturgeon have different thresholds for injury or behavioral disturbance (see section 7.1.3), we then
considered the isopleths at which these thresholds would be met during impact pile driving and considered the
threshold that extended the farthest to represent the maximum extent of underwater noise that would extend into the
Atlantic Ocean, and thus, potentially affect our species. We used Google Earth Pro to plot isopleths and estimate
coordinates (last accessed December 16, 2013).
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Leatherback sea turtle (Dermochelys coriacea) Endangered

Kemp’s ridley sea turtle (Lepidochelys kempi) Endangered
Green sea turtle (Chelonia mydas) Endangered/Threatened®®
Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus)

Gulf of Maine DPS Threatened

New York Bight DPS Endangered
Chesapeake Bay DPS Endangered
South Atlantic DPS Endangered
Carolina DPS Endangered

4.1 North Atlantic Right Whales

Historically, right whales have occurred in all the world’s oceans from temperate to subarctic
latitudes (Perry et al. 1999). In both southern and northern hemispheres, they are observed at low
latitudes and in nearshore waters where calving takes place in the winter months, and in higher
latitude foraging grounds in the summer (Clapham et al. 1999; Perry et al. 1999).

In December 2006, NMFS completed a comprehensive review of the status of right whales in the
North Atlantic and North Pacific Oceans. Based on the findings from the status review, NMFS
concluded that right whales in the Northern Hemisphere exist as two species: North Atlantic
right whale (Eubalaena glacialis) and North Pacific right whale (Eubalaena japonica). NMFS
determined that each of the species is in danger of extinction throughout its range. In 2008, based
on the status review, NMFS listed the endangered northern right whale (Eubalaena spp.) as two
separate endangered species: the North Atlantic right whale (E. glacialis) and North Pacific right
whale (E. japonica) (73 FR 12024; March 6, 2008). The species is also designated as depleted
under the Marine Mammal Protection Act (MMPA).

The International Whaling Commission (IWC) recognizes two right whale populations in the
North Atlantic: a western and eastern population (IWC 1986). It is thought that the eastern
population migrated along the coast from northern Europe to northwest Africa. The current
distribution and migration patterns of the eastern North Atlantic right whale population, if extant,
are unknown. Sighting surveys from the eastern Atlantic Ocean suggest that right whales present
in this region are rare (Best et al. 2001) and it is unclear whether a viable population in the
eastern North Atlantic still exists (Brown 1986, NMFS 1991a). Photo-identification work has
shown that some of the whales observed in the eastern Atlantic were previously identified as
western Atlantic right whales (Kenney 2002). This Opinion will focus on the western North
Atlantic right whale (Eubalaena glacialis), which occurs in the action area.

Habitat and Distribution
Western North Atlantic right whales generally occur from the southeast U.S. to Canada (e.g.,
Bay of Fundy and Scotian Shelf) (Kenney 2002; Waring et al. 2013). Like other right whale
species, they follow an annual pattern of migration between low latitude winter calving grounds
and high latitude summer foraging grounds (Perry et al. 1999; Kenney 2002).

%6 pyrsuant to NMFS regulations at 50 CFR 223.205, the prohibitions of Section 9 of the Endangered Species Act apply to
all green turtles, whether endangered or threatened.
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The distribution of right whales seems linked to the distribution of their principal zooplankton
prey, calanoid copepods (Winn et al. 1986; NMFS 2005a; Baumgartner and Mate 2005; Waring
et al. 2012). Right whales are most abundant in Cape Cod Bay between February and April
(Hamilton and Mayo 1990; Schevill et al. 1986; Watkins and Schevill 1982) and in the Great
South Channel in May and June (Kenney et al. 1986; Payne et al. 1990; Kenney et al. 1995;
Kenney 2001) where they have been observed feeding predominantly on copepods of the genera
Calanus and Pseudocalanus (Baumgartner and Mate 2005; Waring et al. 2011). Right whales
also frequent Stellwagen Bank and Jeffreys Ledge, as well as Canadian waters including the Bay
of Fundy and Browns and Baccaro banks in the summer through fall (Mitchell et al. 1986; Winn
et al. 1986; Stone et al. 1990). The consistency with which right whales occur in such locations
is relatively high, but these studies also note high interannual variability in right whale use of
some habitats. Calving is known to occur in the winter months in coastal waters off of Georgia
and Florida (Kraus et al. 1988). Calves have also been sighted off the coast of North Carolina
during winter months, suggesting the calving grounds may extend as far north as Cape Fear, NC.
In the North Atlantic, it appears that not all reproductively active females return to the calving
grounds each year (Kraus et al. 1986; Payne 1986). Patrician et al. (2009) analyzed photographs
of a right whale calf sighted in the Great South Channel in June 2007 and determined the calf
appeared too young to have been born in the known southern calving area. Although it is
possible the female traveled south to New Jersey or Delaware to give birth, evidence suggests
that calving in waters off the northeastern U.S. is possible.

The location of some portion of the population during the winter months remains unknown
(NMFS 2005a). However, recent aerial surveys conducted under the North Atlantic Right Whale
Sighting Survey (NARWSS) program have indicated that some individuals may reside in the
northern Gulf of Maine during the winter. In 2008, 2009, 2010, and 2011, right whales were
sighted on Jeffreys and Cashes Ledges, Stellwagen Bank, and Jordan Basin during December to
February (Khan et al. 2009, 2010, 2011, 2012). Results from winter surveys and passive acoustic
studies suggest that animals may be dispersed in several areas including Cape Cod Bay (Brown
et al. 2002) and offshore waters of the southeastern U.S. (Waring et al. 2012). On multiple days
in December 2008, congregations of more than 40 individual right whales were observed in the
Jordan Basin area of the Gulf of Maine, leading researchers to believe this may be a wintering
ground (NOAA 2008). Telemetry data have shown lengthy and somewhat distant excursions into
deep water off the continental shelf (Mate et al. 1997) as well as extensive movements over the
continental shelf during the summer foraging period (Mate et al. 1992; Mate et al. 1997,
Bowman 2003; Baumgartner and Mate 2005). Knowlton et al. (1992) reported several long-
distance movements as far north as Newfoundland, the Labrador Basin, and southeast of
Greenland; in addition, resightings of photographically identified individuals have been made off
Iceland, arctic Norway, and in the old Cape Farewell whaling ground east of Greenland. The
Norwegian sighting (September 1999) is one of only two sightings in the 20" century of a right
whale in Norwegian waters, and the first since 1926. Together, these long-range matches indicate
an extended range for at least some individuals and perhaps the existence of important habitat
areas not presently well described. Similarly, records from the Gulf of Mexico (Moore and Clark
1963; Schmidly et al. 1972) represent either geographic anomalies or a more extensive historic
range beyond the sole known calving and wintering ground in the southeastern United States.
The frequency with which right whales occur in offshore waters in the southeastern United States
remains unclear (Waring et al. 2012).
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Abundance Estimates and Trends
An estimate of the pre-exploitation population size for the North Atlantic right whale is not
available. As is the case with most wild animals, an exact count of North Atlantic right whales
cannot be obtained. However, abundance can be reasonably estimated as a result of the extensive
study of western North Atlantic right whale population. IWC participants from a 1999 workshop
agreed to a minimum direct-count estimate of 263 right whales alive in 1996 and noted that the
true population was unlikely to be much greater than this estimate (Best et al. 2001). Based on a
census of individual whales using photo-identification techniques and an assumption of mortality
for those whales not seen in seven years, a total of 299 right whales was estimated in 1998
(Kraus et al. 2001), and a review of the photo-ID recapture database on October 21, 2011
indicated that 425 individually recognized whales were known to be alive during 2009 (Waring
et al. 2013). Whales catalogued by this date included 20 of the 39 calves born during that year.
Adding the 19 calves not yet catalogued brings the minimum number alive in 2009 to 444. This
number represents a minimum population size. The minimum number alive population index for
the years 1990-2009 suggests a positive and slowly accelerating trend in population size. These
data reveal a significant increase in the number of catalogued whales with a geometric mean
growth rate for the period of 2.6% (Waring et al. 2013)